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AHHOTanuA padoueilt nporpaMmsl AucuuiinHbl « AHocTpannblii a3b1k» (B1. B.01)

1. Heab AUCHUNIMHBI — TMPUOOPETEHUE OOYYAIOIUMHUCS OOIIEH, KOMMYHUKATUBHOW H
npoeCCHOHATPHON KOMIETEHIMI, YypPOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax S3bIKOBOM
HOJrOTOBKH I103BOJISIET MCII0JIb30BaTh MHOCTPAHHBIH SI3bIK MPAKTHUECKU KaK B MPO(ecCHOHaNIbHOM
(MpoU3BOCTBEHHOMN U HAyYHOW) AESITEIbHOCTH, TaK U JUIs LieJiell caMoo0pa30BaHusl.

2. B pe3yabTare H3yYeHUs: AMCHUILVIMHBI 00y4alOUIUIICS 110 MporpaMmme 0axkajaBpuara
JOJI2KeH:

Obnadams CIETYIONTUMA KOMITCTCHIIUAMMU:

- CIOCOOHOCTBIO K KOMMYHHKAIIMM B YCTHOM W TNHCHBMEHHOH (opMax Ha PYCCKOM H
MHOCTPAHHOM SI3bIKaxX JJISl PELICHUS 3a/1a4 MEKIMYHOCTHOI'O U MEXKYJIbTYPHOTO B3aUMOIEHCTBUS
(OK-5).

3namo:

- OCHOBHBIE  CIIOCOOBI  COYETAEMOCTH  JIEKCMYECKMX  €IMHUL U  OCHOBHBIE
CJI0BOOOpa30BaTENIbHbBIE MOJICIIH;

- PYCCKHE 3KBUBAJIEHTHl OCHOBHBIX CJIOB U BBIPQXKEHUH PEUd B MPOLIECCE MEAXIUYHOCTHOTO
U MEXKYJIbTYPHOTO B3aUMOACHCTBUS;

- OCHOBHBIE MIPUEMBI U METO/IbI peepUpPOBAHUS U AHHOTHUPOBAHUS JINTEPATYPHI;

- TMACCUBHYI0 M aKTHUBHYIO JIEKCHKY, B TOM 4YHCIE OOIIEHAYyYHYI0 M CHEHHAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JIsl pa0OTHI Ha/l TUIIOBBIMU TEKCTaMU;

- IpUeMBbI pabOThl C OPUTHHAILHON JINTEPAaTYPOi Ha HHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTHHAIBHOM JUTEPATYpOl HA UHOCTPAHHOM SI3BIKE;

- paboTaTh CO ClIOBapeM;

- BECTHU IEPENUCKY HA M3yYaEMOM S3BIKE C LEIbI0 MEKIMYHOCTHOIO M MEXKKYJIBTYPHOTO
B3aUMOJCHCTBUS;

- BECTU PEUYEBYIO JIEATEILHOCTh MPUMEHUTEIBHO K cepe ObITOBON U MpodeccHoHaTbHON
KOMMYHHKAIIH.

Braoemy:

- MHOCTPAHHBIM $SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOIO U MEXKYJIbTYPHOTO OOLIEHMUS,
HaBbIKAMH M YMEHMSMU pPEUYeBOW JEATENbHOCTH MPUMEHUTENIbHO K cdepe ObITOBOH H
npodeccuoHanbHOM KOMMYHHMKAIIUN, OCHOBaMH ITyOJIMYHON peun;

- OCHOBaMH pedeprpoBaHMS U aHHOTUPOBAHMS JIMTEPATYPhl HA U3y4yaeMOM HMHOCTPAaHHOM
A3BIKE.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Paszpen 1. 'pammaTnyeckue U JIeKCHYECKHE TPYIHOCTH M3y4aeMOro si3bIKa.

1.1 CopsbokeHue M U3MEHEHHME TJIarojia-CBsi3kd B (OopMax HACTOSIIEr0 BpPEMEHH.
Bunospemennsie Gpopmsl rinaronoB. OOpa3zoBaHue GopM MPOCTHIX, TPOAOIKEHHBIX, TEPPEKTHBIX U
nep(heKTHO-MIPOAODKEHHBIX BpEMEH TIJarosia. BompocuTenbHble NPEINIOKEHHS B Pa3IHMUHBIX
BpeMeHax. OOpa3oBaHUe OTPUIIATEIBHBIX (DOPM TJIaroja B pa3IMIHBIX BPEMEHaX.

1.3 OOGpa3oBanue MPOCTHIX, MPOJOKEHHBIX, NEP(HEKTHBIX BPEMEH IJIAaroJbHbIX (hopM H
ynorpebiaenre @opm cTpajgarensHoro 3ajiora.l.4. BumoBpemenHble (OpMBI  TJIaroJyos.



OOpa3oBaHue MPOCTHIX, MPOJOJKEHHBIX, MEPHEKTHBIX U MEePPEKTHO-NPOIOKEHHBIX BPEMEH.
BonpocurenbHble NpeUIoKeHUsT B pa3nuyHbIX BpemeHax. OOpa3oBaHHE OTpUIATEIBHBIX (HOpM
rJ1arojia B pa3IM4HbIX BpeMeHaXx.

1.4 Tpuuactus. Ilpuyactus Hactosmero u mpomenniero Bpemenu. [lepdextasie Gopmer
npuvacTs. MecTo mpuvacTUii B MpeyIoKeHUN. AOCOTIOTHBIA MTPUYACTHBIA 000POT.

1.5 Undunutus. Popmel uHPuHUTHBA. [IpomomkeHHBIH W mnep(eKTHbI HHOUHUTHB.
OyHKIMKM MHGUHUTUBA B TIpeaioxkeHn. OOpa3oBaHue U yrnoTpediieHne HHPUHUTHBHBIX 000POTOB
THUIIA «CI0XKHOE MOJIEKAIEEN) U «CI0KHOE JOTIOITHEHUEN.

1.6 Mopanbnble Tiarosibl. CTpykTypa mpemyioxeHus. [IpuHIUIBI CII0BOOOpa3oBaHUSI.
Coxkpamienus (ab0peBuatypsr). O0o3HaueHue natel [IpaBuia 9TEHUS XUMHYECKHX DJIEMEHTOB,
o0o3HaueHU! U (QOpMyJ HEOPraHWYECKUX COCAMHEHUNW U YpaBHEHUH XHUMHUYECKHX PEaKI[Hil.
[TpaBuiia uyteHus eauHuLl u3MepeHus. [IpaBuna yTeHUs HAUMEHOBAHUI OCHOBHBIX OpPraHMYECKHX
COCTUHEHUN.

Pa3neu 2. PazBuTHEe HABBIKOB YTeHUsI TEMATHYECKHX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B CrielMaIbHOCTh

2.1.2. JI.1. Menaencen

2.1.3. PXTY um. J1.11. MenneneeBa

2.1.4. Hayka v Hay4Hbl€ METO/Ibl, HAYYHbIE CTAThU

2.1.5. CoBpeMeHHbIE HHKCHEPHBIE TEXHOJIOTUU

2.1.5.1. BBeneHue B HAHOMHKEHEPUIO

2.1.5.2. MarepuanoBe/ieHue HAHOMATEPUAJIOB U HAHOCUCTEM

2.1.5.3. Hanounsxenepus 1isi XuMuH, papMaleBTUKU U OMOTEXHOJIOTUU

2.1.5.4. [IpaBoBeieHrE B HAHOUHKEHEPUU

2.1.5.5. OcHOBBI (hU3MUECKON XMMHUHA HAHOMATEPHATIOB

2.1.5.6. MonenupoBaHue HAHOMPOIECCOB B XUMUYECKON TEXHOJIOTUHU

2.1.5.7. Monenu HaHOIIPOIECCOB B (hapMarieBTUKE U OMOTEXHOJIOTUU

2.1.5.8. MakpOKMHETHKA XUMHUYECKUX MPOIECCOB

2.1.5.9. JloxymeHTauus A1 00CIyKUBaHUS U3JeIMI HA OCHOBE HAHOOOEKTOB

2.1.5.10. KonTposas kauecTBa HAHOOOBEKTOB U U3/ICJIUI HAa UX OCHOBE

2.1.6. Xumudeckoe npearnpusitue

2.1.7. Xumuueckas nabopartopusi. TexHuka Oe3omnacHocTu B jJaboparopun. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oyaymiero.

2.1.9. buorexHonorua @apManeBTUYECKUE TIPOU3BOACTBA.

2.1.10. 3enenas xumus. [IpoOiaemMbl IKOJIOTHH.

2.2 Ilonsatue o Bunax urenus. IlpocmMoTpoBoe uTeHHE Ha MpUMEpPax TEKCTOB 0 xumuu, J[.1.
Menneneese, PXTY uwm, /I.1. Mennaeneena.

AKTHUBH3AIUS JIGKCUKHU IPOYUTAHHBIX TEKCTOB.

2.3 W3yuwaromiee 4YTEHHME HAYYHbIX M HAyYHO-TIONMYJSPHBIX TEKCTOB IO BBIOPAHHOMN
CIEMAJIBHOCTH Ha NpuMepe TeKcToB: «Hayka u HaydHble METOBI», «XUMHUYECKOE IPEIIPUITHEY,
«CoBpeMeHHbIe UHKEHEPHbIE TEXHOJIOTUNY, «XuMudeckas adoparopusi. TexHuka 6e30mMacHOCTH
B nabopatopun. M3mepeHus B XUMHUYECKOH jiabopaTopumy», «Xumus Oyaymero. CoBpeMeHHbIE
TEeHJCHIIUU pa3BUTHs Hayku», «buortexnonorus. dapmareBTrueckue MpPOU3BOACTBaY, «3ejeHast
xumus. [Ipo0GieMbl 3KOTOTHIY.

Jlexcuueckue 0COOEHHOCTHU TEKCTOB Hay4YHO-TEXHUYECKON HaIpaBJIE€HHOCTH.
TepMHHOJIOTHSI HAYyYHO-TEXHUYECKON JIUTEPATYPhl HA U3yYaEMOM SI3BIKE.

Paspnen 3. [IpakTuka yCTHOM peuH

3.1 IlpakTrka yCTHOH peuu MO TEMaM:

3.1.1. «I"'oBopuMm o cebe, o0 cBoel Oyaymiei mpodeccuny,

3.1.2. «Moiil yHUBEPCUTET»,

3.1.3. «YHUBEPCUTETCKHI KaMITyC»



3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHojoru4eckas pedb Mo Teme «o cebe m o Oymaymen mpodeccum». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMUYECKOM peyuH.

3.3 PeueBoii 3THKET OBCEAHEBHOTO OOLIEHHSI (3HAKOMCTBO, ITPEJICTABICHHE, YCTAHOBICHHE
U TOJJIep)KaHWe KOHTAKTa, 3allpoc W COOOIIeHHWe HHQOpMAIUK, TOOYXKIECHUE K JCHCTBUIO,
BBIPOKEHHE MPOCHOBI, COTIIACHS).

OCoOEHHOCTH IUATOTUYECKON peur 10 IPOHICHHBIM TeMaM.

Paznen 4. Oco0eHHOCTH A3BLIKA CIIENHMAJTLHOCTH

I'pammaTHUecKHE TPYJHOCTH S3bIKA CHEIIUAIBHOCTHU:

4.1. I'paMMaTHyeCcKue U JIEKCHYECKUE TPYIHOCTH SA3bIKA CIIEHUAIBHOCTH:

Pa3znnunHble BapuaHThl NIEpeBOAA NMPUYACTUN HAa PycCKUU sA3bIK. IIpuyacTHbie 000pPOTHI U
IIPUEMBI X IIEPEBOJAa HA PYCCKUH SA3BIK.

4.2. CocnararenbHoe HakjioHeHUE. POpMBI COCIAraTeIbHOrO0 HAKJIOHEHHWS B M3y4aeMOM
A3plke. MopanpHple IIarojdbl M HMX HCIOJIB30BAaHUE B IPEUIOKECHUSIX B COCIIAraTelbHOM
HAaKJIOHEHUN. Tunbl YCIOBHBIX HpEMIOKEHUH. BapuaHTel mnepeBoja IPEMIOKEHUH B
COCIaraTeJIbHOM HAKJIOHEHMHM W YCJIOBHBIX IpennokeHuid. Ilopsmok cinoB B IpENIoOKEHUU.
OMpaTHuecKue KOHCTPYKIUH.

4.3. M3yuenue mnpaBuUi IEPEBOAA PA3IUYHBIX (GOpM HHOUHUTUBA U HHPUHUTHUBHBIX
000pOTOB HA PYCCKUM SA3BIK.

4.4 N3zyuarolee yTeHUe TEKCTOB 10 TEMATUKE:

1) «JIaGopatopusi»

2) «MI3MepeHus B XUMUYECKOH 1abopaTopum».

Crunucruyeckue  OCOOCHHOCTH — CIIELMAIbHOW  HAyYHO-TEXHUYECKOM  JIMTEpaTyphl.
Opranuszauus paboThl CcO chelualbHbIMU  cioBapsMu. Ilonstue o pedepupoBaHuun u
AHHOTHPOBAHUHU TEKCTOB IO CHENHMAIbHOCTH. [IoMCK HOBOW MH(pOpMaLuu Mpu padoTe ¢ TEKCTaMU
U3 NEPUONYECKUX M3AaHUN U MOHOTrpaduil, MHCTPYKIMHA, IPOCIEKTOB U CIPAaBOYHOM JIUTEPATYPHI
10 pacCCMaTpUBaEMOM TEMATHUKE.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp
Bceero
1 cemectp 2 cemecTp
Bun yuebHoit paboTbl
3E | Axan u. | 3E Af{aﬂ' 3E | Axan. u.
OOu1ast TPYA0EMKOCTh IUCIUIIIINHBI 8 288 4 144 4 144

KonrakTHas padora — ayiuTopHbIe 21 80.8 13 | 484 0.8 304

3aHATHS:
Jlexmun - - - - - -
[Tpaktryeckue 3austus (I13) 2,1 80 13 48 0.8 32
JIaGoparopusie pabotsl (JIP) - - - - - -
CamocrosiTesibHas padora 49 171,6 2,7 95,6 2,2 76
KoHTakTHas camocTosiTellbHas paboTa

CamocrosTenpHOE H3YUYCHHE Pa3IeIoB 49 171.6 2,7 95,6 2,2 76
JIACIIUILTUHBI

Buabl KOHTpOJIA:

Buo konmponsa (3au / 3au c ou.) + + + +

JK3aMeH 1.0 35.6 1 35,6




KonrakTHas paboTta — mpomMexyTodHast 08 0.4

aTTecTanusg ! )
1.0 0.4 1

[ToaroroBka K 3K3aMeHy. 35.6 35,6

Bua uTOroBOro KOHTpOJIs: 3auer JK3aMeH
Cewmectp
Bcero

1 cemectp 2 cemecTp

Bun yae6HO# paboThI
3E | Actp.u. | 3E |Actp.u.| 3E |Actp.u.

OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 8 288 4 108 4 108

KonrakTHas padora — ayiuTopHbIe 21 60.6 13 | 363 0.8 243

3aHATHS:

Jlexun - - - - - -

[Tpaktuyeckue 3ansatus (I13) 2,1 60 13 36 0.8 24

JlaGopaTopHsie paboTsl (JIP) - - - - - -

CamocrosiTesibHas padoTa 49 128,7 2,7 71,7 2,2 54

KoHTakTHas camocTosiTellbHast paboTa

CaMocTosTeNbHOE N3YUEHUE Pa3/IEIOB 4.9 1287 2,7 717 2,2 54

JIACIIUILTUHBI

Buabl KoHTpOJIA:

Buo konmponsn (3au / 3au c ou.) + + + +

IK3aMeH 1.0 27,3 1 27,3

KonTakTHas paboTa — MpOMEeKyTOTHAS 06 0.3

aTTecTalus ' '

1.0 0.3 1

[ToaroroBka k sK3aMeHy. 27,3 27,3

Buja nTOroBoro KOHTpOJIs: 3auer IK3aMeH

AHHOTanus pado4yeil nporpamMmsl JucuUIIMHEBI «Puiocodpus» (b1.5.02)

AJIsT HANpaBJIeHUs1 NOATrOoTOBKHU OakanaBpuara 18.03.02 — DHepro- u pecypcocdeperaonme
IpoueccCsl B XHMHYECKOM TEXHOJIO0I'UH, He(l)TeXl/lMl/ll/l 1 OMOTEeXHOJIOTHH

1. Heab mucummamubl «dunocopus» — cHopMUpoBaTh y CTYAEHTOB KOMILJIEKCHOE
OpeCTaBiIeHue O polu M MecTte (UIocopuu B CHUCTEME TyMaHUTApHBIX, COLHMAIBHBIX U
€CTECTBEHHBIX HayK, [MO3HAKOMHUTh MX C OCHOBaMU (PUI0COPCKOTO 3HAHUS, HEOOXOIUMBIMH JUIS
pELICHUS TEOPETUYECKUX U IIPAKTUYECKUX 3a]1a4.

2. B pe3yabTaTe H3yYeHHs TUCIUIIMHBI 00yYAKNIUICS MO0 MporpaMMe 6akajaBpuara
J0JIZKeH 00J1a1aTh CIIEeYIOIUMH 0OLIeKYIbTYPHBIMUA KOMIIETEHIIUSAMU:



- CHOCOOHOCTBIO  HCMOJB30BaTh OCHOBBI  (PmiIocOCKUX 3HAHUW 11 (opMUpOBaHUS
MUpoBo33peHdeckoi mosuimu (OK-1);

- CIOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBBI IIPABOBBIX 3HAHUU B Pa3iIMUYHBIX cepax IesTeIbHOCTH
(OK-4).

B pe3ynbrate 0cBOECHUS IUCHUIUIMHBI O0YYarOIIUICs TOJIKEH:

3HATh: OCHOBHOE COJIEpKaHHME TJIaBHBIX (WIOCOMCKUX IIKON M  HalpaBlICHUH,
IpeJCTaBUTeNIed 3TUX IOKOJ, CBSI3b W paznuuue uX (UIoCOPCKUX HUJeH, CBSI3b HMCTOPUKO-
GUIOCOPCKUX KOHIICTIUNA C COBPEMEHHBIMU MPOOJIEMaMy WHIUBUIYaTbHOW M OOIIECTBEHHOM
JKU3HU,

yMeThb: MOHUMATh M aHAJM3UPOBATh MUPOBO33PEHUECKUE, COIIMATIbHBIC U UHANBUIYaIbHBIC
npo0JieMbl COBPEMEHHOW J>KM3HM; TPaMOTHO BECTH JUCKYCCHIO, aHAJIM3UPOBAaTh OCOOCHHOCTHU
MEXKYJIBTYPHOTO B3aUMOJICHCTBUSA, OOYCIIOBJICHHBIC PA3IMUYMEM STHUYECKUX, PEIUTHO3HBIX H
[EHHOCTHBIX CHUCTEM, ONMUPAsCh Ha HapaOOTaHHBIN B UCTOpPUH GuIocOPUU MaTepHall; MPUMEHSITh
noJy4eHHbIe (rIococKkre 3HaHHUS K PEIICHHIO MPO(ECCHOHATBHBIX 3a/1a4;

BJIAJIeTh: MPEJCTAaBICHUAMU O (puiocopun KaKk HayKe U CHCTEME LIEHHOCTEH, ee MecTe B
CHCTeME TYMAaHHTAapHOTO 3HAHHs, OCHOBaMH (PHUIOCO(PCKOTO MBINUICHUS; KaTeropHalbHBIM
anmapaTtoM HM3ydyaeMoW AMCUHUIUIMHBI, (UIOCOPCKUMU METOJIaMU aHalHu3a Pa3IUYHBIX MPoOIeM,
HaBBIKAMU  (MIOCO(CKON KyJIbTYpHI JJsl BBIPAOOTKM CHCTEMHOTO, IIEJIOCTHOTO B3IJIsa Ha
JNEHCTBUTENBHOCTh U MECTO XUMHH U XMMUYECKOM TEXHOJIOTUY B IIEIOCTHOM KapTUHE MUDA.

3. KpaTkoe coep:kaHue AU CUHUIIAHBI

Beenenue. ®unocodus, ee mpoucxoxxaeHNE U POJb B OOIIECTBE.

Pa3nea 1. OcHoBHBIe (uiI0cOPCcKUE HIKOIBI.

AnTtuynas gunocodus (mocokpatuku, copuctel, Cokpar, Jlemokput, [lnaton, Apuctorens,
SIUTMHUACTHYECKU-pUMCKas punocodust). OCHOBHBIE MPOOIEMBI CpeAHEBEKOBOW (uiocodpun u
srmoxu  Bospoxnenus. ®dunocopus Hosoro Bpemenu (XVII — XVIII BB.) HWaeonorus
[Tpocsemenus. Hemenxkas knaccuueckas punocodus. Pycckas punocodus X1X — XX BB. OcHOBBI
MapkcucTckoi punocopun. OCHOBHBIE HANIPaBICHUS COBPEMEHHOM (uocoduu.

Paznen 2. dunocodckue KOHUENUUU ObITHS U MO3HAHUS.

IIpobnema ObiTHst B uctopuu ¢uinocopuu. IloHATUS MaTepUanbHOTO U HUAEATBHOTO.
OcHoBHBIE (QMIOCOMCKUE HAMpPaBICHHUS: MaTepHaN3M H uaeanu3M. lIpuHIWNI TI100aIBEHOTO
HBOJIIOI[MOHU3MA B COBPEMEHHON Hay4YHOU KapTHHE MUpA.

Konnenmuy npocTpancTBa M BpeMEHH B UCTOPHU GHIIOCOUHN U HAYKH.

ITpoucxoxxaenue cosHanus. Posib Tpyaa B IpOMCXOXKIEHNU co3HaHusA. Vneanuctuueckue u
MaTepuaIiCcTUYeCKue KOHIenK co3Hanus. CozHanue u Mo3r. Co3zHaTesbHOE U 0€CCO3HATENbHOE.
Co3nanue u s13blk. Co3HaAHME U CaMOCO3HAHHE.

Konnenmun rHoceonormn B HWcTOpuM  (uinocoduu: CEHCyanw3M, paldOHAIH3M,
CKENTHILIM3M, arHOCTHIIM3M, KOHLENIMS BPOXAEHHBIX HIEH, anpruopu3M. J(naneKkTuka MO3HaHUS:
YYBCTBEHHOE M paninoHagbHOe. OCHOBHBIE TEOPHH UCTHHEI.

Pasnea 3. IIpo6aembl yenoBeka B puiiocopun.

UenoBek kak mpeaMer ¢uiiocodckoro aHanuza B uctopuu Quiocopuu. Ilpouncxoxaenue
YeJoBEKa: IPHUPOJHBIE U COLMAIbHBIE YCIOBHUA aHTpONOCOLIMOreHe3a. buonornueckoe u
COLIMAIBHOE B YeJloBeke. HIMBUA, MHINBUAYATbHOCTD, THYHOCTb.

CMBICH JKM3HM W TpeHa3HayeHue dvenoBeka. KusHb, cMepTh, OeccMmeptue. J[BuxkeHHe
HEHACHUJIUs, €r0 POJIb B COBpeMeHHO# ku3Hu. [{enn u nerHoctu. CBoOOa BOJIM M OTBETCTBEHHOCTH
anuHOCTH. HpaBcTBEHHBIE, PETUTHO3HBIE, SCTETUYECKHE [IEHHOCTH.

Pasnen 4. dunocodus ucropum u oduecTea

YesnoBek B cUCTEME COIMANBHBIX CBsA3eH. JIMUHOCTH M Macchl, cBOOOa U HEOOXOIUMOCTb.
Ounocodust ucropun: GopMaoHHas U MUBIIIN3AMMOHHAS KOHIIETIIIUU UCTOPHYECKOTO Pa3BUTHS.
[TporpeccucTckre M LUKIMYECKHE MOJIENU pa3BUTHsS. ['nobaibHble MPOOIEMBbl COBPEMEHHOCTH.
KoHmenmus ycTOMYMBOTO pa3BUTHS U CIIEHAPUHU OYTyIIETO.



O6mectBo u ero crpykrypa. ConuanbHas, TOJUTHYECKAs U TyXOBHas cepsl 0OIIeCTRa.
Konuenmuu rocynapcrsa B uctopuu ¢uiocopckoir Mpicau. ['paxkaaHckoe oOIIECTBO U MPaBOBOE
rocyaapcTBo.

Paznen 5. ®unocodekue npodieMbl XUMUM U XUMHUYECKOH TEXHOJIOTHH

Hayunoe u BHeHay4yHoe 3HaHue. CTpyKTypa Hay4yHOTO 3HaHHs, €ro METOAbl U (HOPMBI.
HayuHnble peBosolMM M CMEHAa TUIIOB palUoHaIbHOCTU. Hayka B COBpEMEHHOM MHpe. JTHKa
HAyKH U OTBETCTBEHHOCTh YYEHOTO.

[Ipobnema cooTHOWIEHUS HayKH H TeXHUKH. CoLUalbHBIE MOCIEICTBUS HAy4HO-
TEXHUUYECKOTO Mporpecca. ITUYECKUE U IKOJIOTHUYECKHE UMIIEPATUBBI PA3BUTHUS HAYKU U TEXHUKH.

MecTo XMMHUH B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas NpolieMa XMMHUU KaK HayKu U
npousBojcTBa. Llenu u 3agaun xumudeckoil Texnosnoruu. Crnenudpuka XUMHUKO-TEXHOIOTHYECKOTr0
3HaHUS: QyHAAMEHTAIBHOE U MPUKJIATHOE, SMITUPHIECKOE U TEOPETHUECKOE.

4. O0beM y4eOHOI JUCUMIIIIMHBI

Bunel yueGHoit paboThI 3E Axap. u.
O01mas Tpy10eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 5 180
KonTakTHasi padoTa- ayANTOPHbIE 3aHATHS: 1,33 48
Jlexmm (Jlek) 0,89 32
[TpakTnueckue 3austus (I113) 0,44 16
CamocrositesbHasi padora (CP): 2,67 96
CamocTOsITeIbHOE M3YUCHHE PA3/IeNIOB JUCITUILIMHBI 2,67 96
Buj koHTpoOJIS: JK3aMeH
IK3aMeH 1 36
KoHnTakTHas paboTa — IpOMEXyTO4Has aTTeCTallus 1 0,4
IToaroToBKa K 3K3aMeHY 35,6
Bunbl yue6HoI paboThI 3E AcTtp. 4.

O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 5 135
KonTtakTHasi padoTa- ayANTOPHbIE 3aHATHS: 1,33 36
Jlexmm (Jlek) 0,89 24
[TpakTrueckue 3anstus (I113) 0,44 12
CamocrositeabHas padora (CP): 2,67 72
CamocCTOsITeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTLIMHBI 2,67 72
Buj koHTpoOJIS: JK3aMeH
IK3aMeH 1 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,3
ITonroroBka K 9K3aMEHY 26,7

AHHoTanus padoyeii mporpaMmmsl gucuHiLinabl «cropus» (b1.5.03)
A5 HanpaBJieHusi noaroroBku 18.03.02 «Iuepro- u pecypcocdeperaoniue npoueccsbl B
XMMHMYECKOH TeXHOJIOTUH, HepTeXuMHUH U OMOTEXHOJIOT M
1. Heap aucuunauebl «HMcmopus»: GopMupoBaHHE Y CTYIEHTOB IIEIIOCTHOTO
npezcTaBieHus o0 HcTopudyeckoM mpouuioM Poccun, ee MecTe BO BCEMHUPHO-UCTOPUYECKOM
nporecce.

2. B pe3yabTaTe u3yuyeHUs IUCUUIUIMHBI «HMcmopusy 00ydarolmuiics mo mporpaMme
OakamaBpuata 10 HampasiieHuto moarotoBku 18.03.02. «Juepro- u pecypcocdeperaroimme
npouecchl B XUMHYECKOI TeXHOJI0IMH, He)TeXUMHUH U OMOTEXHOJIOTHM» JIOJDKEH:

00agaTh CIEAYIONMMA KOMITETCHIHSIMU:

- CMOCOOHOCTh aHAJIM3UPOBATh OCHOBHBIE JTalbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs odmecTBa s popMUpoBanus rpaxaanckoi nosuiwn (OK-2);



- CIOCOOHOCTh  paboTaTh B  KOJJIEKTHBE, TOJEPAHTHO BOCIPHUHHUMATh COLIMANIBHBIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYyIbTypHbIe pa3nuuus (OK-6).

B pe3ynbraTe u3ydyeHus AUCLHUILIMHBI CTYIEHT OaKajaBpHara J0JIKEH:

3HamMy:

- OCHOBHBIE 3Talbl M KIIOUYEBbIE COOBITHS UcTOpHM Poccun M Mupa; 0COOEHHOCTH pa3BUTHUS
POCCUICKOTO TOCYIapCTBA, BEIAIOIINXCS JISATEICH OTCUECTBEHHOM U BCEOOIIeH HCTOPUH.
ymembp:

- COOTHOCUTH OOIIME HCTOPHUYECKUE TPOLECCHl M OTACIbHbIC (PAKTHI; BBIABIATDH
CYLIECTBEHHbIE YEpPThl HMCTOPUYECKHUX IPOLECCOB, SBICHUH M COOBITUH; aHAIU3MPOBATH
COLMAJIbHO-3HAYMMBbIE MTPOOIIEMBI;

- (opMyIHpOBaTh U aPryMEHTHPOBAHO OTCTAMBATh COOCTBEHHYIO MO3MILMIO 110 PA3JIUYHBIM
npo0biieMaM UCTOPHH.
enademp:

- IPEJCTAaBICHUAMHU 00 UCTOPHH KaK HayKe, € MEeCTe B CUCTEME TYMaHUTapHOTO 3HAHUS;

- IPEJCTABICHUAMHU 00 OCHOBHBIX 3Talax B MICTOPUU YEJIOBEUECTBA U UX XPOHOJIOTUH;

- KaTeropuajbHO-TIOHATUHHBIM aIllapaToM U3y4aeMoil TUCIUIUINHBI;

- HaBBIKAMU aHAJIN3a UCTOPUYECKUX UCTOYHHUKOB.

3. Kparkoe cogepxaHue I CHUIIIMHBI

Pasznen 1. Ucropust kak Hayka. OCO0EHHOCTH CTAHOBJICHHUS IOCYyIapCTBeHHOCTH B Poccum.
1.1. HUcropussi B cucreMe COUNHATbHO-TYMAHHUTAPHBIX HayK. OCHOBBI MeTOH0J10THH
ucropuvecko Hayku. Hauano rocynapcrsennocru. Kuesckas Pycs.

Mecro ucropun B cucreMe Hayk. [IpenMer ncropudeckoit Hayku. Ponb Teopun B MO3HaAHUU
npoiioro. CymHocTs, GopMbl, QYHKIIMM UCTOPUYECKOTO 3HaHMA. MICTOUHUKYU 110 OTEUeCTBEHHOM
uctopuu, ux kiaaccuuxanus. Mcropus Poccum — HeoTbemiiemMass 4acTb BCEMUPHOW HCTOpUU;
o011ee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUH.

CrnaBstHCKOE OOIIECTBO B 3IIOXY pacCeNeHusl. DTHOKYIbTYPHBIE U COLUATbHO-TTOTUTHYECKHIE
IIPOLIECCHI CTAHOBJIEHUSI POCCUNCKOM roCylapCTBEHHOCTH. OCHOBHBIE COLMAIbHO-3KOHOMHUYECKHE
mporecchl W crenuduka QGopMupoBaHus (QeonanbHbIX OTHOIIEHHH Ha Pycu. OcobOeHHocTH
couManpHO-nosMTu4eckoro pazsutus Kuesckoi Pycu. Ilpunsatue xpucrtuancrsa. dopmupoBanue
MIPaBOBOU CUCTEMBI.

1.2. Pycckue 3emin B XII — nauane XVI BB. O6pazoBanue Poccuiickoro rocyaapcraa

ITpuunsbl 0060co0neHUsT 3eMenb U KHsKecTB. CoIMaTbHO-NOIUTUYECKAs CTPYKTypa
PYCCKMX 3€MeNb Tepuojaa MOJUTUYEeCKoW pasapobiaeHHocTu. DopmupoBaHHMe pa3IHUHBIX
COLIMOKYJIBTYPHBIX MOJEJIEH pa3BUTHsI JPEBHEPYCCKOTO OOIECTBA U TOCYAapCTBa.

Momnromno-tarapckoe HamectBue Ha Pych. Dxcmancust B 3anagnyro u CeBepo-3amaiHyro
Pycs. Benukoe kuspkectBo JIutoBckoe u Pycckoe rocynaperBo. ConuanbHO-IIONIMTHYECKUE
U3MEHEHUS B PYCCKUX 3€MJISIX B IMEpPHOJ MOHTOJIO-TaTapcKkoro rocmnojicTtBa. Cneuuduxa
¢dopmupoBanusi eauHoro Poccuiickoro rocynapctsa. Pa3ButHe (eomaabHOro 3emiieBiaeHHS.
ConepunuectBo kHskecTB CeBepo-Bocrounoit Pycu. Ilpuunbbl Bo3BbImIeHHSs MOCKOBCKOTO
kHsDkecTBa. llepBele MockoBckue KHA3bs. Jmutpuit [lonckoit. KynukoBckas OutBa, eé
ucTopuueckoe 3HadeHue. Ponb nepkBu B o0beAnHUTEILHOM Iporiecce. Cepruil Pajonexxckuii.

OcobeHHOCTH  TOJNUTHYECKOro ycTpoiictBa Poccuiickoro rocymaperBa. Mpan 111
Bo3HUKHOBEHHE COCIOBHOM CHCTEMBl OpraHu3amuu ooOmiectBa. MectHudecTBo. [Ipeamochuiku
CKJIaJbIBaHUSI CaMOJEPIKABHBIX YepT rocynapcrBeHHon Biactu. Bacwmmi III. HMcropuueckoe
3HaUYE€HHE 00pa30BaHUs eAMHOr0 Poccuiickoro rocyaapcTaa.

1.3. Poccus B cepennne XVI — XVII BB.

WBan ['po3HBII: MOUCK ATbTEPHATUBHBIX MyTEH COLMAIBHO-TIOJUTUYECKOTO pa3BuTus Pycu.
CkJaibIBaHHE COCJIOBHO-TIPEACTABUTENILHOW MOHApXMM M €€ OCOOEHHOCTH IO CPaBHEHHUIO CO
ctpanamu 3anagHoi EBpomnbl. 3emckuii Cobop. M36pannas Pana. Pedopmer 50-x ronos XVI Beka
u ux 3Hauenue. Cyneonnk 1550r. Crornaseiii Cobop 1551r. [Ipucoennnenne k Poccuu [ToBomKbS,
[Tpuypanbs u 3anaanoit CuOupu. JIuBoHCKas BoiHA: LenM W NpUYMHBI Heyaad. OnpHYHUHA:



MPUYUHBI, CYIIHOCTb, MOCIEACTBUS. Xo03siicTBeHHOEe pazopenue 70-80rr. XVI B. OTtambl
3aKpenouieHns KpecTbsaHcTBa. DopMUpoBaHuE OUIHATHLHON HICOJIOTHH CaMOACP KaBHUS.

«CmyTHOE BpeMmsi»: ociabieHue TOCyJapCTBEHHBIX Haudaj, IIOMbITKA BO3POXKICHUS
TPaIUIIMOHHBIX («IOMOHTOJILCKUX)) HOPM OTHOIICHUH MEXIy BIacThio U o0mecTBoM. [IpaBienue
bopuca T'onynoBa. JDhkeamutpuii I. bospckuit maps Bacunuii Ilylickuii. Boccranue .
bonorHukoBa. Jhkenmutpuin Il. deHomeH camo3BaHCTBA. lloNbCKO-IIBEACKAs HWHTEPBEHIIUSL.
CemubosipuinHa, okkymnanus MockBbl. Posib HapoaHOTO OMOTYEHUS B OCBOOOKIECHHMH MOCKBBI U
n3rHanuu uyxesemues. K. Munun u [I. IToxkapckuii. 3emckuii cobop 1613r. Bonapenue nunactun
PomMaHOBBIX.

Teppuropus u Hacenenue crpansl B X VII B. Biusnue nocnencreuit «CMyTHOTO BpeMEHU»
Ha SKoHOMHYecKoe pa3Butue Poccun. Passutue ¢popm ¢eosanbHOro 3emiieBIaieHus U X035iCTBa.
CobGopHoe VYnoxenune 1649r.: ropunuyeckoe OGOPMIICHHE KPEMOCTHOTO TpaBa U COCIOBHBIX
¢bynkuii. Poct obmecTBeHHOro pa3aeneHus Tpyaa u ero crneuuanuzanus. [lepBeie MaHyQaKTypsl
u ux xapakrep. Hauano ¢hopmupoBanust Bcepoccuiickoro pbiaka. SIpmapku. Pazsutre BHyTpeHHeEH
Y BHEIIHEH TOProBiu. YKpermieHue kynedectBa. HoBotoproseiii ycraB. lleHTpanuzanus BiIacTu,
Hayvano repexona K abcomrotm3my. [Ipekparienne nesTenbHOCTH 3eMCKHX coOopoB. M3meHeHue
poiu bospckoir Jlymbl. lLlepkoBp u rocynapctBo. LlepkoBHbIM packon. «byHTalIHbIA BEK».
[TpuunHbl MaccoBeIX HapoaHbix BbicTymuieHud B XVII B. T'opoxackue OyHThl. Boccranue mnon
npensoaurenscTBoM C. PasuHa: mpuunHbl, 0COOEHHOCTH, 3HAYEHHE M TociencTBusa. Poccuiickas
MBICJIb M KyJIbTYpa B npeaasepuu HoBoro Bpemenu.

Pa3nen 2. Poccuiickast umnepusi B XVI1I1- nauane XX B.
2.1. Poccuiickoe rocynapcrso B XVIII Beke — Beke MOAepHU3ALMH U NPOCBELICHUS

XVIII Bek B eBporneickoid U MupoBoil uctopuu. Poccust u EBpona: HOBbIE B3aUMOCBSI3H U
pazmuuwmst. Iletp I: Goprba 3a mpeoOpazoBaHue TpaaUIOHHOTO obOmecTBa B Poccun. OcHOBHBIC
HAIPAaBIICHUS «EBPOMEHU3AIMI») CTPAHBI. DBOIIOLHS COIUAIBHON CTPYKTYphI 001IecTBa. BHEMIHAS
nonutuka [lerpa I, eé cBsi3b ¢ mpeoOpa3oBanusiMu BHYTpHU cTpaHbl. Pedopmer Tlerpa I kak nepast
MOTBITKAa MOJICPHHU3AIMH CTPaHbl, €€ 0COOEHHOCTU. Pa3BuTHE MPOMBIIUICHHOCTH. Y CUJIEHHUE POJIH
rocyJapcTBa B HAPAUIMBAHUM MPOU3BOJUTEIBHBIX CHJI CTpaHbl. KoHIEnusa MepkaHTHIN3Ma U €€
peanuzanust B Poccun. Co3manue peryisipHoi apmMuu u (uota. AJMHHUCTpaTHBHas pedopma.
[lepxoBHast pedopma. Tabenbp o panrax. boprba ¢ xKoHcepBaTMBHON omnmo3unuei. OdgopmieHue
abco0TU3Ma, OCHOBHBIE YepThl M UcTOpudeckoe 3HaueHue. [IpoBosrnamenue Poccun nMmnepueit.
VYipodeHne MeXIyHapOJHOTO aBTOPUTETA CTPAHBI.

JIBOpLIOBBIE  NIEPEBOPOTHI, HX IPUYMHBI, COLMAIBHO-TIOJINTUYECKAsT CYIIHOCTb U
MIOCJIEACTBHSL. DaBOPUTHU3M. Pacmimpenne  mpuBWIIerMd  JBOPSIHCTBA. JanbHeumas
Oropokpartu3aiys rocanmnapara. BHemHss noiautuka Bo Bropoid uetBeptu — cepeaune X VIII Beka.

Exareprna II: MCTOKM M CyIIHOCTh Ayanu3Ma BHYTPEHHEH MOIUTUKH. «IIpocBenieHHbII
abcomotuzmy». Cekynsapu3alysi LEPKOBHBIX 3eMellb. YJIOXKeHHas Komuccus. KpecThsHCKHi
Bonpoc. Haponnoe Boccranue moj mpeasoautenbctBoM E. IlyraueBa (mpeamochuiku, xapakrtep,
0COOEHHOCTH, MECTO B HCTOpPHM). YKpEIUIEHHEe TocylapcTBeHHoro ammapata. ['yOepHckas
pedopma. CocnoBHas nonutuka Exatepunbl II. HoBblil ropunmyeckuii cratyc JIBOpPSHCTBA.
Buemnsas nonmmtuka Poccun Bo Bropoit nonoBuHe X VIII Beka. JlanbHeliiee pacliupeHre IPaHuL]
Pocculickoi nmmepun.

apctBoBanue IlaBna I. IlombiTka orpaHuuYeHus IBOPSIHCKOM BIIACTH CaMOJEP:KaBHBIMHU
CpencTBamMu. Y KeCTOUEHUE NOJIUTHYECKOTIO PEXUMA.

Pycckas kynbrypa XVIII Beka: OT IETPOBCKUX MHULIMATUB K «BEKY IIPOCBEILICHUS.

2.2. Poccus B XIX croerun

ITpomsitenssiii nmepeBopor B EBpome u Poccun: olmee u ocobenHoe. Baxueiimme
ycnoBus nepexonia Poccun K MHAYCTpUaIbHOMY OOIIECTBY — pEIIEHHE KPECThSHCKOTO BOMpoOca U
OTrpaHUYEHUE CAMOJEPKaBUSI.

KpectpstHcKnid Bompoc: 3Tansl penieHus. [lepble moACTynbI K OTMEHE KPEIOCTHOTO IpaBa
B Havane XIX B. Yka3 1803r. o «cBoOomHbIX xjebomamiiax», yka3 1842r. o0 «oOs3aHHBIX
kpecTbsiHax». Pepopma I1. JI. KuceneBa. Pemenne kpecThHCKOTO BOMpoOca B MEPUOJ MPaBICHUS



Anekcannpa II. [Ipeanocsuiku 1 MpUYKUHBI OTMEHBI KperocTHOTO TipaBa B Poccun. «Manudect» 19
deBpans 1861r. m «llonoxkeHus»: MX COAEp)KaHUE, 3HAUCHHE, BO3JCHCTBHE HA pa3BUTHE
nopedopmennoi Poccun.

[lompITkK  peOpMHUPOBAHUS CHCTEMBI TOCYAAapCTBEHHOrO  ympaBieHusi. [IpoekTsl
mubepanbHbIX pehopm M. M. Criepanckoro u H. H. HoBocunbiieBa nipu Anekcanpe 1. U3menenue
noguTudeckoro kypca B Havase 20-x rr. XIX B. BHyrpennss nonutuka Hukonasa 1. Ykpennenue
camojiep>kaBHOM BnacTtu. JlanbHeimas LeHTpanu3anus, OIOpOKpaTH3alusi TOCYAapCTBEHHOTO
ctpost Poccun. Ycunenue penpeccuBHbIX MED.

Pedopmbr 60-70-x rr. B 00siacTH MECTHOTO YNpaBiCHHS, Cyda, apMUM, ME€YaTH U Jp.
HcTtopuueckoe 3HadeHue npeodpazosanuii 60-70-x rr. «Koutppedopmen Anexcanapa I11.

O6mectBennoe gaBwkenne B Poccum XIX Beka. dopmMupoBaHHEe TpeX TEUCHHM:
KOHCEPBATUBHO-OXPAHUTEIBHOIO, TOepatbHOTO U paguKalbHOIO. KoHcepBatusHO-
oxpanutenbHoe Hanpasienue. H. M. Kapamsun. C. I1. llleBsipeB. M. I1. Ilorogun. M. H. Katkos.
K. II. I[To6enonocues. 1. U. Nnogaiickuii. C. C. YBapos. Teopus «opuuaabHOW HAPOTHOCTH.

JIuGepanvHoe HampaBinenue. HWpetinoe nacnmenue II. S, YaamaeBa. 3anmagHuku |
cmapsHouiel. K. JI. KaBenun. b. U. Unuepun. A. . Komenes. K. C. AkcakoB. CTaHOBICHHE
UJC0JIOTHH pyccKoro iubepanusma. JInbepanbHas 6ropokpatus u e€ ponb B pedopmax 60-70-x rr.
XIX B. 3emckoe nBmkeHne. OCOOCHHOCTH POCCHICKOTO JTHOepain3ma.

PanukanpHoe Hampasnenue. Hawano ocBoOomuTenbHOro ABMKEHHA. JlekaOpHUCTHI.
dopmupoBaHue HUACONOTMM Jekabpusma. OBoirouus JBuxkeHHs: «Coro3 crnaceHus», «Coro3
6naronenctBusi», CeBepHoe u HOxHoe oOmecTBo. OCHOBHbIE NPOTrPaMMHBIE JJOKYMEHTBI.
Boccranus B IlerepOypre u Ha tore. [IpuumHbl nHOpakeHHs M 3HAYEHHUE BBICTYIJICHUS
nexadbpuctoB. IlonmbITkK MpoaOMKUTh Tpamuiuio aexadpuctoB. Kpyxku 20-30-x romoB XIX B.
IIpeanocbuIky U UCTOYHUKH coranusMa B Poccun. «Pycckuit conmanusm» A, U. I'epuena u H.
I'. Yepnsbrmuenckoro. IlerpamesBupl. C. I'. HewaeB u «uHeuaeBmmHa». HapomnudectBo. M. A.
bakynun. II. JI. JlaBpos. II. H. TkaueB. IlosMTHueckue JOOKTPUHBI M PEBOIIOLMOHHAS
JIeATEeILHOCTh HapoJHWYeCKUX opraHm3aruii B 70-x — Havanme 80-x rr. XIX B. JIuGepanbHbie
HApOIHUKHU 80-90-x romoB. CranoBieHne padouero asmwxkeHus. OdopMiieHHE MapKCUCTCKOTO
teuenus. I'. B. [Inexanos. B. U. YinesHos (JIlenun).

Buemnss nomutuka Poccun B XIX B. [Ipuunnbsl OtedecTBeHHOM BoWHbI 1812r. 3HaueHue
noGenpl Poccun B BoitHe npotuB Hamoneona u ocoboaurensHoro noxozaa B EBpomny. Poccuiickoe
camojepkaBue u «CasameHHbld Coro3y. Boctounslii Bonpoc u ero pemenue B XIX Beke. Poccust u
Hapozs! CesepHoro Kaskasa. Kpeimckas BoitHa, €€ npuuuHsel u nocneactsus. [lonutuka Poccun Ha
Jansuem Boctoke. [Iponaxa Ansicku. [lpucoennnenune Cpenneit Azuu k Poccun.

Pycckas kynbrypa B XIX B. O0111e JOCTHXKEHUS U TPOTUBOPEUHSL.

2.3. Poccus B Hauyajse XX Beka (1900 — 1917rr.)

Teppuropus u Hacenenne Poccun B Havane XX Beka. ConpalibHas CTpYKTypa.

OcobeHHoCcTH cOLMaIbHO-IKOHOMUYECKOro pa3Butusd Poccum B Hauane XX Beka.
OObexTuBHAs  MOTPEOHOCTb  MHAYCTpUAIbHOW  MonepHm3auumu  Poccumn.  Ycuienue
TOCYJapCTBEHHOTO perynupoBanus 3koHomukd. Pedopmsr C. FO. Butre. Pycckas nepeBHs B
Havajne XX Beka.

CootHomeHne mnonutnueckux cuil B Poccum B Hawale XX Beka. Hapacranue kpusuca
camozepkaBus. [lepBas poccuiickasi peBOMIONMS: MPUYMHBI, XapaKTep, OCOOCHHOCTH, ABHIKYIIHE
CuJIbl, ATansbl, 3HaueHne. Manudect 17 oktsa6ps 1905 r. OOpa3zoBaHue MOIUTUYECKUX MAPTHH, UX
reHe3nc, Kiaccu(UKalys, NporpaMma, TakTuka. ['ocymapcTBeHHas Ayma Havaiga XX Beka —
NEPBBIN OMBIT POCCUHCKOTO MapiaMeHTapu3Ma. TpeTbentoHbCcKas moiautuyeckas cucrema (1907-
1914): Bnacte u obuiectBo. CTONBIMUHCKAs arpapHas pedopma: sKOHOMHYECKasl, COLUAIbHAS U
MOJINTUYECKAs! CYIIHOCTh, UTOTH, TOCTIEACTBHSL.

IlepBas mupoBas BoliHa M ywyactue B Hel Poccuu. BnusiHue BOMHBI Ha COLIMAIIBHO-
SKOHOMHYECKOE M MOJIUTHYECKOe pa3BuTue Poccun. Kpusuc BiaacTu B roasl BOMHBI U €0 UCTOKH.
BnusiHue BoiHbBI Ha MpUOIMKEHNE 0OLIIeHAMOHANIBHOTO Kpu3uca. Poccust HakaHyHe peBOJIOIUH.



[To6ena DeBpanbCKOW PEBOJIONMM W KOPCHHBIC W3MEHEHHUS B IOJUTHYCCKON >KU3HU
cTpanbl. BpemenHoe npasutenscTBo U [lerporpanckuii Coser. [lonurnueckue napTuu B yCIOBHUSX
JnBoeBnacTus. AubrepHatuBbl pa3Butus Poccum mnocine @eppanst. CouMalbHO-3KOHOMUYECKAS
MOJIUTUKA HOBOM BilacTh. Kpusucel Bnactu. KOpHHIIOBCKOE BBICTYIIJIEHHE U €TI0 PAa3TPOM.

Paszgea 3. OT coBeTCKOro rocyaapcra k coppeMenHoi Poccuu.
3.1. ®opMupoBaHMe U CYIIHOCTb COBETCKOro cTpos (1917-1991rr.)

BonbmieBucrckas crparerus: npuuuHbl mobdensl. IlonroroBka u mobema OKTAOPHCKOTO
BoopykeHHoro BocctaHusi B llerporpane. II Bcepoccuiickuii cve3n CoBETOB M €ro peLieHHs.
DKOHOMHUYECKAsi U collMalibHas MOJUTHKA OoJblieBUKOB. Hayano dhopmupoBanus ogHONapTUHHOM
noJaUTUYeCKON cuctembl. Pocryck YupeaurensHoro coOpanusi. Koncturynus 1918r. Bpectckuit
MUp.

I'paxnaHckasi BOWHA: IIPUYMHBI, JTalbl, PacCTaHOBKA CHJI, PE3YyJibTAaThl M IMOCIEICTBUS.
WuTtepBeHuus: npuuuHbl, (Qopmbl, Macmtad. lpeonorus, mNOMUTUKA, NPAKTHKA «BOEHHOTO
KOMMYHH3Ma.

[TonoxeHne cTpaHbl NOCIIE OKOHYAHUS TPaXAAHCKON BOWHBI. COLMaIbHO-3KOHOMUYECKUI
U TIOJIMTUYECKUN KPU3UCHI B cTpaHe Ha pyoexke 1920-1921rr. [lepexon Kk HOBOM 3KOHOMUYECKOM
nonutuke. CylHOCTb, UENH, peanu3anus, NpoTHUBOpeuns, cyapba u 3HayeHune HOIla.
YT1BepKAeHNE OAHONAPTUHHON MOJTUTUYECKON CUCTEMBI.

HanmonansHo-rocynapctBeHHoe cTpoutensctBo B 20-¢ rr. Jluckyccun o0 oOpa3oBaHuU
CCCP. I cvezn CoetoB CCCP, ero pemenus u mecto B ucropuu. Koncturymus CCCP 1924r.

[Tonutnyeckass Oopbba B maptum u rocynapctse. llocinennue paboter B. U. Jlenuna o
BHYTpEHHEH 1 BHemHel nonmutuke Coerckoro rocynapersa. Bosseimenne U. B. Cranmuna. bopsba
C OMNNO3WIMEN mo BompocaM pa3BuTHs cTpaHbl. CBeprbhiBanue HOIla, kypc Ha CTpOUTENBCTBO
COLIMAIN3Ma B OJHOU CTpaHe.

CCCP B romsl mepBbix mnstuneTok (konen 20-x rr. — 30-e rr.). dopcupoBaHHOE
counanuctuueckoe crpourensctBo B CCCP. Hupycrpuanuzauus: NPEeANoOCHUIKUA, HCTOYHMKHU
HAKOIUICHUs, METOJ, TeMIbl, pe3yibTarbl. [loaMTHKa CIUVIOIIHOM KOJUIEKTMBHU3ALUU CEIbCKOTO
X035I1CTBa, €€ MPUUYMHBL, JKOHOMUYECKUE U COIANIbHBIE MOCIeACTBUS. LleHa «Oob1Ioro ckaukay.

@opmupoBaHue pexxuMa JMYHOM Biacth CraavMHa W KOMAHJHO-aJIMUHUCTPAaTUBHOMN
CUCTEMBI YIpaBlleHUs TocynapcTBoM. CpalluBaHUE MAapTHUMHBIX U TOCYAAPCTBEHHBIX CTPYKTYD.
Howmenknarypa. Pons u mecro CoeroB, Mmpo¢cor30B, CyAeOHBIX OpPraHOB U INPOKYpaTyphl B
CO3J1aBa€MOM TOTAJIUTAPHOM MonuTHYEeCKOW cucreMe. KaparensHple opranel. MaccoBbie
pernpeccuu.

[Ipobniema MaccoBoii moanepkku coBerckoro pexuma B CCCP. VYHudukauus
OOIIeCTBEHHON JKU3HU, «KYJIbTypHas peBoitonus». boppba ¢ mHakombicaneM. CoONpoTHBIIEHUE
CTAJINHU3MY M MPUYMHBI €T0 nopakeHusi. OTHOIIEHHE IroCy1apCcTBa K peIUruu.

Buemmnsas nomutuka CCCP B 20-30-e rr. IlepBble miaru CoOBETCKOM JUIIIIOMATHH.
I'enys3ckas koHdepenmnus. MexnayHapoanoe npusHanue CCCP. ObocTpeHue NOIUTHYECKON
oOctaHoBku B EBpome HakaHyHe BTOpOil MUpPOBOW BOWHBL. llepBble BOEHHBIE KOH(MIMKTHI.
MIoHXEHCKO€E COIVIallIeHHEe U ero BIMSHUE Ha MEeKIyHapoHoe nojioxeHue. Heynaun neperoopon
mexny CCCP, Anrnmeit, ®@paHuueid o npeaoTBpamieHuu BoiHbI. COBETCKO-TEPMAHCKHUM MAKT O
HEHANaJeHUN: MPUYUHBI, TOCHEACTBUS. COBPEMEHHBIE CIOPHI O MEKIYHAPOJHOM Kpusuce 1939 —
1941 rr.

CCCP Bo BrOpoi mupoBoi u Benukoin OrteuecTBeHHOM BoOWHe. Pemaromuii Bkian
Coserckoro Coro3a B pasrpom dammsma. [Ipuunsasl u neHa nobeasl. Yuactue CCCP B BoitHe
npotuB Anonun. iTorn u ypoku BTOpOil MUPOBOM BOMHBI.

N3MeHeHne COOTHOLIEHHUSI CUJI B MUPE TTOCJIE BTOPOKM MUPOBOM BOMHBI. Hauano «xosogHoun
BorHb). CCCP u CIIA. CCCP u crpansl Boctounoii Epomnbl. Co3manne «CONUamIuCTHYECKOTO
Jarepsi».

Tpynnoctu nocneBoenHoro paszsutus CCCP; BoccTaHOBIIEHHME HApOJHOTO XO3SMCTBA U
nukBuganuss  atoMHoi  MoHonosuu  CIIHA.  VikecToyeHWe MOJIMTHYECKOTO pPEXKUMA U
WJIC0JIOTUYECKOTO KOHTPOJIsA. HOBBIN BUTOK MacCOBBIX pEHPECCUH.

10



[lepBoe mocnectanuHckoe aecatuietve. Pedopmaropckue TOUCKH B COBETCKOM
pykoBoacTBe. IlombITKM OOHOBIIEHUS «TOCYJApCTBEHHOTO COLHUANIM3May». OKOHOMHYECKHE
pedopmbl, nonbITku nepeBojga 3koHOMUKH CCCP Ha WHTEHCUBHBIM MYTh PAa3BUTHUSA B YCIOBHUSX
HTP. XX cwe3n KIICC wu ocyxaenme Kynbra nudHocTd CranuHa. PeaOunuranus xepTB
penpeccuii u nenopranuii. HomenknarypHas «mbepanuzanusiy. «OTrenenab» B TyXOBHOH cdepe.
[IpuunHbl 3aMe/ICHUs] TEMIIOB SKOHOMHUYECKOTO U COI[MAIBHOTO pa3BUTHs B Haudajie 60-X rojaos.
XXII ebe3n KITCC u koHUEnmus «nepexo/ia 0T COUaIn3Ma K KOMMYHU3MY».

BHemHss MOMUTHKA B TOABI «OTTEIENN): HAYallo Mmepexoaa OT KOH(PPOHTAUU K pa3psiiKe
MEXIyHApOAHOW HampsbkeHHOCTH. KapuOckuit kpumsuc (1962 r1.): mobGema MOJUTHYECKOTO
peanusma.

CmMeHa BIacTH U MOJUTHIECKOTO Kypca B 1964 r., sxoHOMHUYeckue pedopmbl cepenunbl 60-
X TOJI0B, NPUYMHBI HUX He3aBepuleHHOCTH. Bnacte m oOmiectBo B 1964 — 1984 rr. Kpusuc
TOCIOACTBYIONIEH uaeonoruu. [IpuyuHBl MOJUTUKU OTPaHUYEHUH W 3aIpPEeTOB B KYJIbTYpPHOM
*u3Hu CCCP. [luccuneHTckoe NBUKEHUE: MPEANOChUIKU, CYIIIHOCTh, OCHOBHBIEC 3TaIlbl Pa3BUTHS.
HapacTtanue Kpu3HCHBIX SIBJICHUI B COBETCKOM o01mecTBe B 70-¢ — cepeaune 80-X romos..

Buemnss nmonmutuka CCCP B konie 60-x nHavane 80-X IT.: OT pa3psaku K 0OOCTPEHHUIO
MeXIyHapoaHou obcranoBku. Paspaborka [Iporpammsl Mupa u e€ peanuzanusa. BBox coBeTckux
BOMCK B AQraHHCTaH U €ro MOCJICCTBUSI.

Kypc Ha pamukanbHOe OOHOBJIEHHE COBETCKOro obOmiectBa. «llepectpoiikay: CyIIHOCTD,
LeJN, 3a/ladyd, OCHOBHBIE JTambl, pe3yiabTaTbl. HOBBIE CTPYKTYphl TOCYAapCTBEHHOW BIIACTH,
nepBbie che3pl HapoaHbIx AenyTatoB CCCP, HOBbIe OOIIECTBEHHBIE JIBHXKEHUS U MOJIUTUYECKUE
napTuu, npesugeHTckas (opma mpasieHus. «HoBoe MONMMTHYECKOE MBIIUICHUE» U W3MEHEHUE
reononutuyeckoro nonoxkenuss CCCP. I'KUII u kpax commanmuctuueckoro pedopmaropcrtsa B
CCCP. Pacnag CCCP, npekparienue cymectsoBanusi KIICC. O6pazoanune CHI'.

3.2. CraHoB/ieHHe HOBO#i poccuiickoii rocyaapcrBeHHocTH (¢ 1991- mo HacTosiiee Bpems).

Bryrpennsst nomutrka Poccun. JInGepanbHas KOHIEHINS POCCUHCKUX pedopM: epexor K
PBIHKY, (hopMHpOBaHUE IpaXKAAHCKOTO O0IIecTBa U MpaBoBoro rocyaapctsa. «lllokoBas Tepanus»
sKOHOMHUYECKUX pedopM B Hauyane 90-x rogos. Koncturynumonnsii kpuszuc B Poccun 1993 r. u
neMoHTax cucrembl Biactu CoseroB. Konctutyumst Poccuiickoit ®enpepauuu 1993 .
[lomuTnyeckue mapTUU W OOIIECTBEHHBIE JBI)KEHHS Poccuu Ha COBPEMEHHOM JTarle.
MesxHannoHalnbHbIe OTHOIIeHHs. YeueHckas BoitHa. Hayka, KynbpTypa, 0Opa3oBaHUE B PHIHOYHBIX
ycinoBusix. ComumanbpHasi 1IeHa W TepBble pe3ynbTaThl pedopm. [lomuTuyeckue mapTuu
oOm1ecTBeHHbIE IBIKEHUsI Poccun Ha COBpeMEHHOM JTarie.

Poccus B Hauane XXI Beka. CoBpeMeHHbIE POOJIEMBI YelloBeYeCTBAa U pojib Poccun B ux
pemieHuu. PermonanbHele U rioOanbHble HMHTepechl Poccun. ConmanbHO-3KOHOMHYECKOE
nosioxkenne P® B nmepuog 2001-2019 roma. MupoBoli (pUHAHCOBBIM U SKOHOMMUYECKUN KPU3HC U
Poccust. Bremnsaa nonmutuka Poccuiickont @enepanuu B 1991 — 2019 rr. IlpuHnunel BHEIHen
nosmtuku. Poccust m crpanbl nanpHero 3apyOexns. OtHomenust co crpanamu CHI'. Poccust B
CHUCTEME MUPOBON DKOHOMHUKH U MEXIYHAPOJHBIX CBA3EH.

4. O0beM y4eOHOH JUCHHIJIMHBI

Buabl yueOHoii paboThI Beero 1 cemectp
ABLY P 3E Akan. 4. 3E Akajn. 4.

OO01asi TPy10€eMKOCTh 1M CHUTIITHHBI 4 144 4 144
KonrtakTHas padora -ayaAuTopHbIe 13 48 13 48
3aHSATHS:
Jlexiuu (JIek) 0,9 32 0,9 32
ITpaktuyeckue 3ansatus (I113) 0,4 16 0,4 16
CamocrositesbHas padora (CP) 1,7 60 1,7 60
KonrtaktHas camocrositensHas pabora - -
CaMOCTOsTENFHOE U3YdEHUE Pa3IeioB 1,7 60 1,7 60
JUCIUTLTAHBI
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Bua konrpoJs:
DK3aMeH 1 36 1 36
KonTakTHasi padoTa — mpoMeKyTOYHAasi 0.4 04
aTrecranus 1 1
IMoaroroBka K 3K3aMeHy 35,6 35,6
Bua uToroBoro KOHTpoOJIA K3aMeH DK3aMeH
Buabl yueOHoii padoThI Beero 1 cemectp
3E Actp. 4. 3E Actp. 4.
OO0mas Tpy10eMKOCTb JMCIUILTHHBI 4 108 4 108
:I:::ll;l:lill;"l;ﬂaﬂ padoTa -ayniuTOpHbIE 13 36 1.3 36
Jlextuu (JIek) 0,9 24 0,9 24
[Ipaktuueckue 3ausarus (I13) 0,4 12 0,4 12
CamocrositesbHas padora (CP) 1,7 45 1,7 45
KoHTtakTHas camocTosTenbHas pabora - -
CaMocTosTenbHOE N3yUeHUE Pa3/IesioB 1,7 45 1,7 45
JUCIUTLINHBI
Buja koHTpOJS:
DK3aMeH 1 27 1 27
KonrakTHasi padoTa — NpoMeKyTOYHAS 0.3 03
aTTecTaumsi 1 1
IMoaroroBKa K 3K3aMeHy 26,7 26,7
Bua uTOroBoro KOHTpoOJIA IK3aMeH Ix3amMeH

AHHOTalus padoyell nporpaMmMbl JMCHHMILIMHBI «Pu3ndeckas KyabTypa u ciopt» (b1.5.04)

1 Ieab AUCHMIIMHBI — COCTOUT B (GOPMUPOBAHUU MHPOBO33PEHHS U KYJIbTYPhI JTHYHOCTH,
IpaXXJITaHCKOW MO3UIIMH, HPABCTBEHHBIX KAUeCTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEILHOCTH B
NPUHITUN PELIEHHUH, CHOCOOHOCTH HCIOJIb30BATh pa3HOOOpa3Hbie GOpMbI PU3NYECKON KYJIBTYPHI,
CHOpTa U TYpU3Ma JJIsl COXPAHEHUS U YKPEIUJICHUsI CBOETO 3/10pPOBBS U 370POBbSl CBOMX OJIM3KUX B
MOBCEIHEBHOM JKU3HU U TPO(HECCUOHATILHON e TEIbHOCTH.

2. B pe3yabTaTe H3y4eHHs AMCHHMILIMHBI 00y4alOIIuiics M0 MporpaMmMe 0axKajaaBpuara
JOJIZKEH
Obnaoamys cnedyowumu KOMnemeHyusmu.
—  CMOCOOHOCTBIO K CaMOOpraHu3aliu 1 camooOpazoBanmto (OK-7);
— CIIOCOOHOCTBIO HCIOJBb30BaTh METOJAbl W HHCTPYMEHTHl (DU3NYECKOM KYIbTyphl ISt
obecriedeHus TOJTHOIICHHOH COIMabHO# U podeccuonanbHoi aesrensHocth (OK-8);
3nams.
- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3MUECKOM KYJIbTYpHI U 3I0POBOTO 00pa3a *KU3HU;
- COLIMATbHO-OMOJIOTHUECKUE OCHOBBI (PM3UYECKOHM KYIbTYpPhI U CIIOPTA;
- BJIMSIHUE O3/I0POBUTENBHBIX CUCTEM (PU3UUECKOIO BOCIMTAHUS Ha YKPEIUIEHUE 37J0POBbS,
npopUIAKTUKY MTPO(HECCHOHABHBIX 3a00JI€BaHUN U BPEAHBIX IPUBBIYCK;
- CIIOCOOBI KOHTPOJIS M OLIEHKU (PU3UYECKOTO Pa3BUTUS U (PU3HMUECKOM TOArOTOBIEHHOCTH;
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- MpaBWIa M CIOCOOBI IUIAHUPOBAHMS WHIAMUBUAYAIbHBIX 3aHSITUNA pPa3IMYHOU IIeJIeBOM
HaIpaBJIECHHOCTH;
- UCTOpPUIO (U3NYECKOM KYyJIbTYpbl U CIOPTa, HMETh MPEJICTaBICHHE O 3HAYUMbBIX
CIIOPTUBHBIX COOBITHSIX HE TOJLKO CBOEH CTpaHbl, HO U MHUPOBOTO YPOBHS; BaKHCUIIHE
JOCTUXKEHHS B 00JIaCTH CIIOPTA;
- cnoptuBHble Tpaguuuu PXTY nMm. J[.M. MenneneeBa, IOMHUTD O IMOJBUrax CIIOPTCMEHOB
B roabl Benukoit oreuecTBeHHOM BOHHEI 1941-1945 T
Ymemn:
- CaMOCTOSTEIbHO 3aHUMATHCS PUBUYECKOM KYIbTYPOU U CIIOPTOM;
- OCYIIECTBISITH CAMOKOHTPOJIb 332 COCTOSIHUEM CBOETrO OpraHu3Ma M COOIIOAATh MpaBHiIa
TUTHEHBI U TEXHUKH 0€30MacHOCTH;
- OCYIIECTBJISITH TBOPYECKOE COTPYIHUYECTBO B KOJUIGKTHBHBIX (opMax 3aHSATHI
(hU3UYECKOM KYJIBTYPOM.
Braoemy:

- CpeICTBaMU U METOJIaMU YKPEIUICHUS UHIUBUAYATbHOTO 310pOBbi, (hU3UUYECKOIO
CaMOCOBEPIIIEHCTBOBAHMS;
- IOJDKHBIM YpOBHEM (hM3HUECKON MOJArOTOBJICHHOCTH, HEOOXOIUMBIM ISl KAY€CTBEHHOTO
YCBOCHHS NMPOPECCHOHATBHBIX YMEHUH M HAaBBIKOB B IpoIiecce OOYYCHHs] B By3e, UIS
oOecriedeHrs TMOJHOIEHHOW COIUAIbHON M TpOo(eCCHOHATBHOM NEATENbHOCTH IOCIIe
OKOHYAHHS Y4EOHOTO 3aBE/ICHUS.
3 Kpartkoe coaep:xaHue JUCIHUILUIHHBI
Juctunnuna «@u3nueckas KyabTypa U CIIOPT» peaau3yercs B o0beme 72 akajl. 4acoB WU

54 actp. 4. (2 3a4eTHbIC EIUHUIIBI) IPU OYHOU hopme 0OYUeHUs..

[TporpamMma paccunTaHa Ha W3ydeHUE JUCIUILIMHBI B TCUCHHUE JIBYX CEMECTPOB (IIEPBOTO H
IIECTOTO).

Pa3nebl IMCUMIJIMHBI M BUAbI 3aHATHIA

Ne Pa3znen nucuuninHb AKkajzieM. 4acoB
n/n Bceero Jlek MII3 | IIII®Il | KP
1. | Pazngea 1. lIpeamer «®@uznueckas 18 2 6 9 1
KYJbTypa u cnopt». UcTopus
DOKuC
1.1 | [Ipenmer usnueckas KyiabTypa U 9 1 3 4,5 0,5
CIIOpT
1.2 | Uctopus cnopTa 9 1 3 45 0,5
2. | Pa3nea 2. OcHOBBI 310pOBOTO 18 2 6 9 1
ooOpa3sa :xu3nu (307K)
2.1 | BpaueOHBII KOHTPOIb U 9 1 3 45 0,5
CaMOKOHTPOJb Ha 3aHATHIX
bu3nyecKoil KyJabTypol U CHOPTOM
2.2 | 'uruenndeckoe odOecrieueHne 9 1 3 45 0,5
3aHSATHUN 030POBUTEIBHOMN
du3nUecKoil KynpTypon
3. Pasznen 3. Buosornueckue 0CHOBBI 18 2 6 9 1
(pu3nyeckoi KyJbTYpPbl H CIOPTA
3.1 | buonorudeckre OCHOBHI (PUZNUYECKOM 9 1 3 45 0,5
KYJIBTYPHI M CIIOPTA
3.2 | O0pa3 )KU3HU U €r0 OTPKEHUE B 9 1 3 45 0,5
po)eCCHOHATBHON JIEATEITLHOCTH
4 | Pa3nea 4. IIpodeccuonanbHo- 18 2 6 9 1
NPUKJIAIHAsA PU3NYECKas
KYJbTYpPa U CHOPT
4.1 | O6miast pu3udeckas ¥ CIIOPTUBHAS 9 1 3 45 0,5
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noAroToBKa CTyICHTOB B
00pa3oBaTeIbHOM IIpOIIecCce

4.2 | ®usnueckas KylIbTypa U CIIOPT B 9 1 3 4,5 0,5
po(heCCHOHATBHOM NeITeIbHOCTH
OakanaBpa
UTOro 72 8 24 36 4

Kaxnpbiii Pasien nporpaMMsbl cOCTOMT M3 MOAPA31eJ0B M HMeeT CTPYKTYpY:
- IeKIUM (WK TeopeTnueckuit Paznen);
- mpaktuueckuid Pazmen (coctour wu3: MeTomuko-mpakThueckux 3aHatuii (MII3) u ydeGHO-
TPEHUPOBOYHBIX 3aHATUH (TpodeccuoHaIbLHO-TIPUKIaIHAs Guznueckas noaroroska, [IT1DIT);
- koHTpoabHbIM Paznen (KP).

Teopernueckmnii moapasaea GopMUpPYyeT CUCTEMY HAYUHO-NIPAKTUYECKUX U CIHELHATBHBIX
3HaHUH, HEOOXONMUMBIX Ui  TOHHUMAHUS  TNPUPOAHBIX W COLHMAIBHBIX  IPOIECCOB
GyHKIIMOHUPOBaHUS (U3UYECKON KyJIbTypbl OOIIECTBa M JIMYHOCTH, YMEHHSI UX aJalTHUBHOTO
TBOPYECKOTO  HUCIOJB30BAaHUS  JUId  JIMYHOCTHOIO U NPOQPECCHOHAIBHOIO  Pa3BUTHS;
CaMOCOBEPILIEHCTBOBAHUS, OpPraHU3allid 30pOBOr0 00pa3a KM3HU MPHU BBHINOJIHEHUU y4eOHOM,
pohecCuOHABHOM U COLIMOKYJIBTYPHOM 1€ATEIbHOCTH.

MeToauKO-IpAKTHYECKHE 3AHATHA IPEIYCMAaTPUBAIOT OCBOCHHUE OCHOBHBIX METOIOB MU
croco00B (GopMHUpOBaHUS YUEOHBIX, MPOPECCHOHANBHBIX M >KU3HEHHBIX YMEHUH U HaBBIKOB
cpeacTBaMu (GU3MUYECKON KYIbTYPHI U CIIOPTA.

Ha mMeToanko-npakTHyecKuX 3aHsATUSIX yIENIIeTCs BHUMaHUE:

- OCHOBHBIM MpoOJeMaM CIIOPTUBHON TPEHUPOBKHU;

- BIUSHHUIO (PM3MUECKUX yMpaKHEHWH Ha (OPMHUPOBAHUE MPOPECCHOHATBHBIX KaYecTB OYyAyIIEero
CIIELUATIMCTA U JIMYHOCTH 3aHUMAIOIIETOCs;

- BO3JICMCTBUIO CPEACTB (PU3MUECKOTO BOCIIHUTAHHS HAa OCHOBHBIC (PH3HOJIOTUYECKHE CHUCTEMBI U
3BEHbS ONIOPHO-/IBUTATEJILHOIO alllapaTa 3aHUMAaroIIerocs;

- BONpOCAM TIPOBEACHMS COpPEBHOBaHUI (IpaBUja COPEBHOBAaHUI, CHCTEMa PO3bITPHILICH,
orpeneneHue nodeaurenei, 000pya0BaHNE U MHBEHTAPh).

IIpodeccuonanbHO-NPUKJIAAHAS MOArTOTOBKA IPOBOJUTCA C y4dyeToM Oynyiuen
npodecCHOHATIBLHOM 1eATEIHOCTH CTYICHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATHA  Oa3UpPYIOTCS  HA  IIMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHMA W METOAMYECKMX YMEHHH, Ha NPUMEHEHUHM pa3HOOOpa3HBIX CPEJCTB
(GUBUYECKON KYJIBTYpHI, CIIOPTHBHON U MPO(EeCCUOHATHEHO-TIPUKIATHON (HU3HUIECKON MOATOTOBKU
CTYJEHTOB.

KonTpoabnblii moapasnesa. Kpurepuem ycrnemHocTH OCBOEHHMs y4eOHOro marepuana
ABJIIETCS OLICHKAa IIPENOJABaTeNsl, YUYHUTBHIBAIOLIAS PEcYIAPHOCHb NOCEU|EeHUA 00A3amenbHbIX
YueOHbIX 3anAmuil, 3HaHUM TEOPETUUECKOTO pa3fiesia MporpaMMbl U BBITOJTHEHUE YCTAHOBIEHHBIX
Ha JJaHHBIM CEeMeCTp KOHTPOJBbHBIX TECTOB 0OIIeH (PU3NUECKON U TeOPeTHUECKONW MOATOTOBKU IS
OTJEJIBHBIX TPYIII Pa3JIMYHON CIIOPTUBHOM HanpaBieHHOCTH. KP BXOINT B MpakTHYECKUE 3aHATHS.

4 O0bem yueOHOH TUCHMILINHBI

Bunbt yue6HO paboThI peere I CeMeCTEeMeCTE CeMeCTp
LY p 3E Axan. 3E Axan. 3E Axan.
q, q, q,
OO01mast TpyA0eMKOCTh JTUCIHILINHBI IO 2 712 1 36 1 36
y4eOHOMY IIIaHy
KonrakTHasi pa6oTa — ayIuTOpHBIE 2 72 1 36 1 36
3aHATHSA:
Jlexmmn (Jlek) 0,2 8 0,1 4 0,1 4
[TpakTraeckue 3austas (I13) 1,8 64 0,9 32 0,9 32
Bua konTpoJs: 3ader | 3auer 3ader 3ager
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Cemectp
Bcero
. 1 cemectp 4 cemectp
Bunbr yueOHOM paboThI A
3E | Actp.u. | 3E | Actp.u. | 3E f{Tp'

OO01mast TpyA0€MKOCTh JUCIUILIHHBI TI0 2 54 1 27 1 27
y4eOHOMY TUIaHY
KonTakTHas padoTta — ayiuTopHbIe 2 o4 1 27 1 27
3anaTusa (KP):
Jlexiuu (JIek) 0,2 6 0,1 3 0,1 3
ITpaktrueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24

Bua koHTpoJs: 3auer | 3auer 3auer 3auer

IIpexycMoTpensl npakTUYeckne 3aHATHSA B 00beMe 64 akan. 4. (32 akaa. 4 B 1 cem.,
pasnennl 1 u 2; 32 akan. 4 B 4 cemecTpe, pasaeabl 3 u 4).

AHHOTanua padoyeil nporpammspl Aucuunanubl «Maremaruka» (b1.6.05)

1.Henp aucuMnauHbl — GOPMUPOBAHHUE Y CTYJACHTOB CHCTEMbl OCHOBHBIX IOHSTHI,
HCIIOJIB3YEMBIX IJI1 IIOCTPOCHHA BaXXHEUININX MAaTEMaTHYECCKHUX MOI[GJIGI\/JI, U MATEMAaTU4YCCKUX
MCTOHOB JJId OIMHMCAHUS PA3JIMYHBIX XUMHUKO-TCXHOJIOTMYCCKHUX ITPOLICCCOB..

2.B pe3yabTare N3y4eHUus1 AMCUUILVIMHBI 00y4al0IMiics 0 MporpaMme 0akajgaBpuara
JOJI2KeH:

Ob6nagath cneayouMMI KOMIETCHIIUAMU:

- CHOCOOHOCTD HCIIOJIB30BAaTh OCHOBHBIC 3aKOHBbI CCTCCTBCHHOHAYYHBIX  AWCHUIUIMH B
npoecCHOHANBHOM ~ JEATEIbHOCTH, MPUMEHSTh METOJAbl MAaTeMAaTU4YeCKOro aHalu3a |
MO/JICITUPOBAHHS, TCOPETUUECKOTO M IKCIIEpUMEHTaIbHOTO HecnenoBanus (OITK-2).

3HATH:
- OCHOBBI muddepeHIaIbHOTO U UHTETPANIbHOTO HCYHUCIeHUus, AuddepeHIInaTbHbIX
YpaBHEHUN;
— MAaTCMAaTUYCCKUE TCOPHUU U METO/IbI, JICKAIMHUE B OCHOBE ITOCTPOCHUA MAaTCMATUYCCKUX
MOJICIIEH;
— OCHOBBI IPUMECHCHUSA MATEMATUICCKUX MOI[GJ'IGI\/JI 1 METOJOB.
yMeTh:

- BLI6I/IpaTI> MaTeMaTUYCCKHUE METOAbI, TPHUT'OAHBIC IJI PCIICHU A KOHKpCTHOﬁ 3aga4u,

- HCIIOJIB30BATh MATCMATUYCCKUC ITOHATUSA, METOIABI U MOJCIIN JJIS1 OITMCAaHUA Pa3JIMIHBIX
MponecCoB;

- BBIABJIATE MATEMATUUCCKHUE 3aKOHOMCPHOCTH, JIC)KAIUEC B OCHOBC KOHKPCTHBIX
MponecCoB;

- HCIIOJIb30BaTh OCHOBHBIE METOAbI CTAaTUCTUUECKOM O6pa6OTKI/I JaHHBIX ]

- MMPUMCHATH MATCMATHYCCKUC 3HAHWA Ha MCXKIUCIUTTIIMHAPHOM YPOBHC.

BJAACTh:

- OCHOBaMH (‘bYHJIaMeHTa.]'H)HBIX MaAaTEMAaTHYCCKUX Teopm‘/i W HaBbIKaMH HCIIOJIB30BaHUS

MaTCMaTUYCCKOroO alirapara.

3. Kparkoe cogep:xanue pa3iejioB JUCHUUIIIMHbBI

1 CEMECTP
BBenenue. IlpenMer m meroasl MaremaTuku. ONMCaHWE OCHOBHBIX pa3JeioB Kypca.
CrpyKTypa Kypca u npaBujia peUTUHTOBOM CUCTEMBI.
Pa3nea 1. DiieMeHTBI ajiredpbl.
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UucnoBble MHOKECTBa, KoMIiekcHbIe uucia. Onpenenutenu |l u 1l mopsiakos. BexTopsr:
OCHOBHBIE TIOHATHUS, CK&JIIPHOE, BEKTOPHOE U CMEIIAHHOE IPOMU3BEICHHUS BEKTOPOB.
AHanuTHuecKas TeoMeTpus: mpsimMasi Ha TIocKocTH, KpuBbie || mopsaka. MaTpuibl: nelicTBus Hal
MaTpUIlaM{, TPUBEIEHUE K CTyHNeHuaToMy Buay u Buay laycca. Panr marpunsl. OOpaTtHas
Matpunia. Teopema Kponekepa-Kanemnu. Pemenune cucreM JWHEHHBIX — alreOpanyecKux
ypaBHeHHid. CoOOCTBEHHBIE YHcia U BEKTOpHl. KBagpaTuunsie popMal.

Pasnen 2. ®dynkunus oaHoii mnepemenHoii. Ilpexen ¢ynxkuumn. HenpepbiBHOCTH
(pyHKIuH.

Oynknua. CriocoObl 3amanus GyHKIUHA. DiieMeHTapHble ¢yHKiuu. [lpenen yHkmuu B
touke. OHOCTOpOHHUE TIpeeinbl. [Ipeaenst Ha 6eckoHEYHOCTH. beckoHeuHO Malbie 1 OECKOHEYHO
Oonpiie (QyHKIMH, UX CBOMCTBA M B3auMOCBS3b. OCHOBHBIE TeopeMbl O mpenenax. [lepsoiii u
BTOPOH 3aMeyvaTesbHbIe mpesenbl. HempepbIBHOCTh GyHKIMU B TOYKE M HA TpoMeKyTKe. CBOHCTBA
GbyHKIMI, HeMTpepbIBHBIX HAa OTpe3kax. Touku pa3pbiBa QYHKIMH U UX KJIacCU(PUKALIUS.

Paznea 3. luddepennuanbHoe ucuucjienne pyHKIMN 0JHOH IepeMeHHOi.

[IpousBonHass (GyHKIUU, €€ TeOMETPUUECKUH W MEXaHMYECKUW CMbICH. YpaBHEHUS
KacatenbHOH u HopManw. llpaBmna nuddepennupoBanus. Tabimia OCHOBHBIX IMPOU3BOJIHBIX.
HuddepenunpyeMocTs (QYHKIHMH: ONpPEICICHHUE, TEOPEeMbl O CBS3M HEMPEPHIBHOCTH U
g depeHpyeMocTd GYHKIUU U C CYIIECTBOBAaHHEM MPOM3BOAHON. [uddepennnan GpyHkumu:
omnpezneneHue, codctBa.  IlpomsBogHas — crnokHOM — GyHKIMH.  OCHOBHBIE — TEOPEMBI
muddepennmanbaoro ucuncnenus: Poms, Jlarpamka, Komm. IlpaBuno Jlonurans (packpsiTue
HeomnpeaeneHHoctel). [Ipon3BogHbIe BHICIIMX MOPSIIKOB. MOHOTOHHOCTh (DYHKIIMH: OMpE/esieHuE,
HEOOXO/JMMBIE U JIOCTATOYHBIE YCIOBUSA. DKCTpeMyM (YHKIMH: OINpenesieHHe, HeOOXOIMMbIe U
JOCTaTOYHBIE YCJIOBUA. BBIMYKIOCTh, BOTHYTOCTh M TOYKM Tmeperuda rpaduka GyHKIUH:
OTIpeneNieHusl, HEOOXOAWMBIE M JIOCTaTOYHBIC YCIOBHSA WX cymecTBoBaHus. OOmas cxema
uccienoBanus PyHKINA, TOCTPOCHUE UX IPadUKOB.

Pa3nea 4. UnterpanbHoe ucuuciaeHue GyHKIMU OJHOM NepeMeHHOM.

[lepBoobOpasznas ¢ynkuus. HeompeneneHHbId UWHTErpall U €ro cBoicTBa. Tabiuia
OCHOBHBIX HMHTETpajioB. MeToJpl MHTETpUpPOBAHUS: HEMOCPEICTBEHHOE MHTErPUPOBAHUE, METO]
NOJICTAHOBKM, MHTETPUPOBAHHWE IO 4YacTsAM, MHTEIPUPOBAHHME pPALMOHAIBHBIX Jpo0ei,
MHTETPUPOBAHUE HEKOTOPBIX UPPAIIMOHAIBHBIX U TPUTOHOMETpUUECKUX QyHKIuN. OnpeeeHHbIi
MHTETpaJl, €r0 T€OMETPUUECKHUI CMBICI, €ro cBoMcTBa. Teopema o cpegHem 3HaueHuH. Dopmyna
Hprorona-JleliOnuia. 3amMeHa TEepEeMEHHOW W MHTETPUPOBAHHE [0 YaCTSIM B OIpPEACIICHHOM
uHTerpaie. Boruucnenue momanei Mmiaockux ¢Guryp u o0OBEMOB Tesl BpAIIEHUS C MOMOILBIO
onpezeneHHOro wuHTerpana. HecoOCTBEHHbIE MHTErpajbl: OIpPENEIeHUs, CBOWCTBA, METOJIbI
BBIUNCIICHMUSL.

2 CEMECTP

Paszpen 5. udppepenuuaibHoe ucuuciaeHne GyHKUHil HECKOIbKHX NePpeMEHHbIX.

@OyHKIMM OBYX M Ooyiee NEpeMEHHBIX: ONpeieseHue, 00JacThb oOIpeneneHus, o6aacTb
CYILIIECTBOBAaHMs, TN€OMETpUYECKass HHTEpIpeTanus, JUHUM YpPOBHS, U IIOBEPXHOCTH YPOBHS.
[Ipenen ¢ynkumu B Touke. YacTHble MPOU3BOJAHBIE (HAa IpuUMepe (YHKIMU JBYX HNEPEMEHHBIX).
HuddepenunpyeMocTs GyHKIUU: ONpeeNieHne, CBA3b TU(PPEepeHInPYyEMOCTH ¢ HETPEPHIBHOCTHIO
U C CYIIECTBOBAHHMEM YaCTHBIX NPOU3BOAHBIX. JlocTaTounble ycioBus auddepeHunpyemMocTu
byukuun. Juddepenmupyemocts cnoxHOW (yHKUMM, MonHas npousBojaHas. Juddepenunan
(GyHKLIUU IBYX MEPEMEHHBIX, €r0 MHBAPUAHTHOCTh. JnuddepenupoBanre GyHKINNA OJAHOM U IBYX
MEePEMEHHBIX, 3a/1aHHON HesiBHO. YacTHbIEe Mpou3BOJHbIE U AU(depeHIHaIbl BBICIINX MOPSAKOB.
TeopemMa 0 paBeHCTBE CMELIAHHBIX NPOM3BOAHBIX (11 (YHKIMH JABYX HEPEMEHHBIX).
AHanuTuueckuid mpusHaKk nonHoro nuddepennuana. Ilpou3BoaHas 1O  HANpaBJICHMIO:
ornpernenenue, Gopmyna s ee BbIYUCICHHS. ['paMeHT U ero cBoicTBa. DKCTpeMyMbl (DyHKIIUH
JIBYX TIE€PEMEHHBIX: ONpENENIeHNs, HEOOXOOUMOE€ U JOCTAaTOYHOE YCIIOBUS CYIIECTBOBAHUS
IKCTpEMyMa. YCIOBHBIA JKCTPEMYM: OIPEACIEHUE, METOAbl HAXOXIEHUS TOUYEK YCIOBHOIO

16



JKCTpeMyMa (TIpsSMOM METOJ W MeToj MHOoxuTenen Jlarpamka). Haubonbinee m HanMeHbIee
3Ha4YeHUs (PYHKIHHU JBYX NIEPEMEHHBIX B 3aMKHYTOH 00acTu.

Pa3znes 6. KpaTHble MHTErpaJbl.

JIBOMHOM MHTErpall: OIpeesIeHne, FEOMETPUUECKUI CMBICII, CBOMCTBA. TeopeMa o cpeaHem
3HAQUEHUHM [BOMHOIO MHTErpajna. BeluncieHue IBOMHOrO HMHTErpana B JIEKapTOBOM CHUCTEME
KOOpJAMHAT. BpluMciieHHEe ABOWHOIO HMHTErpaja B IIOJSPHOM cUCTeMe KoopauHar. MHrerpan
DOitnepa - [lyaccona. [IpunoskeHus: JBOMHOTO MHTETpaja: BEHIYMCICHHUE TUIOIAIH TUIOCKOW 00JIacTH,
o0bemMa IWJIMHIPUYECKOTO Teja, IUIOUIaJd IOBEPXHOCTH, MAacChl IUIACTUHKUA C 3aJaHHOU
IUIOTHOCTBIO, KOOPJMHAT LIEHTPAa TSHKECTH IUIACTMHKUA. TpOMHOW MHTErpais: oOmnpeneseHue,
(GuU3MYECKU M TEOMETPUYECKUU CMBICI, CBOMCTBA, TeopeMa O CpeIHeM 3HAYCHHH TPOWHOTO
UHTErpaja. BpluMcieHne TPOWHOrO HWHTErpaja B JIEKapTOBOW CHUCTEME KOOpJIMHAT, B
WIMHAPUYECKUX U chepruecKux KoopauHarax. [Ipunoskenus TpoOHHOTO MHTErpaa: BBIYHCICHHE
o0Bbema, Macchl Teja ¢ 3aJJaHHOM MJIOTHOCTHIO, KOOPJUHAT LIEHTPA TSHKECTH Tela.

Pazgen 7. KpuBoJiMHeliHbIe M IOBEPXHOCTHBIE HHTErPaJIbl.

KpuBosmHelWHBIH HHTErpajl IO KOOpJAUHATAM: OolpeneieHne, (GU3nIeCKUd CMBICI, CBOMCTBA.
Brrancnenue kpuBoauHeHOTO HHTETpana. @opMyna it BEIYUCICHUsT pabOThI IPU MEepPEeMEIICHUN
MaTepualbHOM TOYKHU B CUIIOBOM I10JI€ BAOJb HEKOTOporo nytu. @opmyna ['puna aiis BeluuciIeHUs
KPUBOJIMHEHHOTO MHTErpaja [0 3aMKHYTOMY KOHTypy. He3aBHCHUMOCTb KpUBOJIMHEHHOTO
UHTETpajia OT MYTH HHTETPUPOBAHUS: HEOOXOIUMOE U JOCTATOUYHOE YCIOBHE HE3aBHUCHMOCTH,
KpuTepuil He3aBucuMocTU. [loTeHunanbHOE MOJe, MOTEHUHalIbHAasg (YHKIHUS U €€ BBbIYHCICHUE.
Bbluncinenye KpUBOJIMHEHMHOrO MHTErpaia, HE 3aBHUCSIIET0 OT IYTH HHTErPUPOBAHUA.
[ToBepXHOCTHBIM MHTErpai: ompezeseHue, (U3NYECKUH CMBICH, BBIUHUCICHHE B JEKapTOBOU
cucreMe koopauHar. Teopema ["aycca-Octporpanckoro. @opmyna Crokca.

3 CEMECTP

Paznen 8. Iuddepennuaibubie ypaBHeHHs IEPBOro MOPSAKA.

JuddepeHunanbuple  ypaBHEHHUs:  ONpeJeNieHHe, IMOpSIOK,  pelleHue, Teopema
CYILIIECTBOBaHMS U €IMHCTBEHHOCTH pemieHus. 3aaaya Komm. uddepeHumanbupie ypaBHEHUS C
pasessomuMuUcs nepeMeHHbIMU. OJJHOpPOAHbBIE ypaBHEHHs |-To mopsiika: omnpeieraeHne U MeTo
pemienusd. JluneiliHble ypaBHeHHMs |-ro mopsaka: ompeleneHHe W METOJ pelleHUs. YpaBHEHUS
bepuyniu: onpenenenne u Merox pemeHus. [luddepeHinuanbHble ypaBHEHUS B HOJHBIX
muddepeHManax: onpeaesieHne U MeTo1 peweHus. MHTerpupyomumii MHOKNTENb: ONpeeleHne,
CBEJIEHUE K YPAaBHEHUIO B MOJIHBIX U depeHnanax ¢ moMOUIbI0 HHTETPUPYIOLIET0 MHOKHUTEIS.

Paznen 9. Iudpepennuaibubie ypaBHeHHs] BTOPOro MOPSIAKA.

Juddepenunanbable ypaBHEHHsI BTOPOTO TOPSIIKA, JOMYCKAIOUIME MOHWKEHHUE MOpsaKa.
Jluneitble auQQepeHnnanbHble ypaBHEHUS BTOPOTrO MOPSAIKA: ONpPENEIeHHE, OJHOPOAHBIE U
HEOJJHOPOJHbIE JIMHEWHbIe ypaBHeHUs. CBoiicTBa pemeHuid. JInHeliHas HE3aBUCUMOCTh (YHKLUH.
Omnpenenurens BpoHckoro u ero cpoiictBa. Teopembl 0 CTpyKType OOIIMX pElIeHUI JTUHEHHBIX
OJTHOPOJHBIX W JIMHEHHBIX HEOJHOPOJHBIX U (EpEeHINATbHBIX YpPaBHEHUI BTOPOTO MOpSJIKA.
@yHIaMeHTallbHaAsl CUCTEMA PEeIICHUH JTUHEHHOro OJHOPOAHOIO MU((depeHIInaIbHOrO0 YpaBHEHUS
BTOpOro mopsijaka. JInHeiHble onHOpoHbIe AU depeHInalbHble YPaBHEHUSI BTOPOTrO MOPSJIKa C
MOCTOSSHHBIMU KO3 (GUIIMEHTaMHU: MEeTOJA Oiiniepa AJid pelleHus 3TUX ypaBHeHHH. JIuHelHble
HEOJHOPOAHbIE  Ju(QepeHInaIbHble  ypaBHEHHs  BTOpOrOo  MOpsiiKa € TOCTOSHHBIMHU
KodpuIMEeHTaMi: METOJ] MOoJ00pa YacTHOTO pELIEHUS ATOr0 YPaBHEHMsI C TPaBOM YacTbio
CHEIUAJIBHOTO BUJAA W METOJ  BapHallud  IIPOU3BOJBHBIX  IOCTOSIHHBIX.  JIuHEiHBIE
muddepeHIManbHble YpaBHEHHs N-TO MOPsIIKA: CBOWCTBA PEIIEHUN, TEOPEMBI O CTPYKType 00111ero
peleHus. AJITOpUTM MOCTPOEHHs OOIEro perieHus JuHeitHoro auddepeHnnanbHOro ypaBHeHUs
N-TO TIOPSIIKA C TIOCTOSIHHBIMU KOA(DPHUITHEHTAMHU.

Pa3nea 10. Cucrems! 1udpepeHHAIbLHBIX YPABHEHHUH.

Cucrempl nuHEHHBIX IuddepeHIalbHbIX YpaBHEHUH MEpBOro IMOpSAJKa, pelIeHUe
METOI0M HCKItoueHusi. CucTeMbl JUHEHHBIX TudQepeHInaIbHbIX YPaBHEHUI MEPBOTo MOpsKa,
METOJl Bapualllyd MPOU3BOJIBHBIX IMOCTOSHHBIX. CHUCTEMBl JIMHEHHBIX OJIHOPOAHBIX YpaBHEHUM
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MEePBOTO TOpAJIKA C TOCTOSIHHBIMH KO3 dunueHTamu, Meron Oinepa. CHCTeMBbl JTHHEHHBIX
HEOJHOPOAHBIX AU epeHInanbHbIX YpaBHEHUH ¢ TOCTOSHHBIMU K03 unmenramu.

Paznea 11. YnciioBbie 1 GyHKIIUOHAJIbHbIE PSAIbI.

YucnoBble psAAbl: OCHOBHBIE TOHSATHS, CXOOUMOCTh psna. HeoOXoaumeld mpusHak
cxonumoctu pana. CpoicTBa cxomdmuxcss psagoB. JlocraroyHble NPU3HAKKM  CXOJUMOCTH
3HAKOIOJIOKUTENBHBIX PSJIOB: MHTErpajibHbIM Npu3Hak Kolnu; npu3Haku cpaBHEHUS PsJIOB;
npusHak JlanamOepa; paaukanpHbiii npusHak Komm. Psaner Jupuxie. 3Hakouepeayromuics ps:
onpezaeneHue, npusHak JleiiOHnna. AOCONIOTHAas M YCIOBHAsl CXOJMMOCTb 3HAKOIEPEMEHHBIX
psanoB. DyHKIMOHANBHBIE psAnbl. CTeNeHHbIE PSAAbI: ONpeleneHue, teopeMa AOens, MHTepBaj
CXOJIUMOCTH, paanyc cxoaumoctu. CBOMCTBa creneHHbIX psioB. Psaasl Teinopa u Maknopena:
ornpezesieHue, YCIOBUA cXoauMocTu psaa Teinopa k ucxoanoi ¢yHkiuu. Jlemma "an':o JUTSL

n—o0

VX e R . Tocrarounsie ycnoBust cxoaumoctu psaga Teitnopa. AIropurMm pasinoxeHnus QyHKIUHA B
psin Maknopena. OCHOBHbIE pasioxeHnst GpyHkimit: €°, SiN X, cosx, In (1+ X), (l+ X)n , arctgx,

arcsinX B psx Makiopena. Pasnoxenue byukuuii B psg Teiigopa ¢ MOMOIIBIO OCHOBHBIX
paznoxenuil. [IpuMeHeHHEe CTENEeHHBIX PAIOB: MPUOIMKEHHbIC BBIYUCICHUS, MPUOIMKEHHOE
perienne T GepeHIHATHHBIX YPAaBHEHHHA

4. O0bem y4eOHOH JUCHHUIIIMHBI

Cemectp
Bua yueoHoii padorhl Beero 1 2 3
Y P 3E Axajn 3E Akap. 3E | Akaxg 3E AKkan
. 4. q, . 4. . 9.

Oo01masi TPy10eMKOCTh
JTUCIHHUIIINHEI

15 540 5 180 4 144 6 216

Konrakrnas pagora — 53 | 193 | 1,78 | 64 | 1,78 | 64 | 1,78 | 64
AyAUTOPHBIE 3AHATHS:

Jlexun 2,65 96 0,89 32 0,89 32 0,89 32

[Tpaktuueckue 3ansatus (I113) 2,65 96 0,89 32 0,89 32 0,89 32

CamocrosiTesibHas padoTa 17,7 276 3,22 116 1,22 44 3,22 116

KonraktHas camocTosTeIbHAs

aGoTa 0,4 0,4 0 0
5 7,7 3,22 1,22 3,22
aMOCTOSITEIEHOE 3y4YeHHUE 2756 1156 44 116
pa3aenoB AUCIUILUIAHBI
Bua xonTpoJs — 3auer ¢ + +
OLICHKOM
Bua koHTpOJIs — DK3aMeH 2 72 1 36 1 36
KonraktHas  pabGora -
MPOMeKYTOYHAS 0,8 0,4 0,4
aTrecTanus 2 1 1
IMoaroroBka K 3K3aMeHy. 71,2 35,6 35,6
3ayer ¢ IK3aMeH IK3aMeH
Bua uToroBoro KOHTpoJIA: .
OIIeHKOii
Cemectp
Bup yueOHoii padoThl Beero L 2 3
Y P Actp. Actp. | 3E | Actp | 3E | Actp
3E 3E
u. 4. 4. 4.
SONEE G AROINIET: 15 | 405 | 5 | 135 | 4 | 108 | 6 | 162
JAMCIUTIIHHBI
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Konrakrnas padora — 53 | 1431 | 1,78 | 48,06 | 1,78 | 48,06 | 1,78 | 48,06
ay/INTOPHBIE 3AHSATHSI:
Jlexun 265 | 7155 | 0,89 | 24,03 | 0,89 | 24,03 | 0,89 | 24,03
ITpaktuueckue 3ansatus (I113) | 2,65 | 71,55 | 0,89 24,03 | 0,89 | 24,03 | 0,89 | 24,03
CamocrosiTesibHas padoTa 7,7 | 207,9 | 3,22 86,94 | 1,22 | 3294 | 3,22 | 86,94
KonTakTHas
camocTosTellbHas paboTa 0.3 0.3 0 0
CamocTosTeIbHOE H3YUCHHE [ 3,22 1,22 3,22

207,6 86,64 32,94 87,2
pa3aesioB AUCIUTIIMHBI
Buja koutpossi — 3auer ¢ + +
OLIEHKO¥
Buja konTpoJisi — IK3aMeH 2 54 1 27 1 27
KonrakTHas pabora —
NPOMEKYTOYHAS 0,6 0,3 0,3
aTrrecTanus 2 1 1
IHoaroroBka K 3K3aMeHy. 53,4 26,7 26,7

3auver c IK3aMeH 9K3aMeH
Bujx UTOroBOro KOHTpOJIS: o
OLIEHKOi

AHHOTanus padoyei nporpammal ucuunInubl « Uudpopmaruka» (b1.65.06)
1. Heap aucuMnaIuHbl — GOPMUPOBAHHE y CTYJACHTOB YMEHHI U MPAKTHYECKUX HABBIKOB Pa0OTHI B
KauyeCcTBE I0JIb30BaTeNei MepCOHaIbHBIX KOMITBIOTEPOB, Pa3pabOTKH aIrOPUTMOB pElIeHHs 3a/1ad,
[IPOrPaMMHUpPOBAHUS Ha QJITOPUTMUYECKOM SI3bIKE, HCIOJB3YsS CpeAy MNporpaMMHpPOBaHUS,
NPUMEHEHHUS YHUCIIEHHBIX METOJOB JJIsi pEIIeHUus MaTeMaTHMYecKuX 3ajad, paldoThl C
IPOrpaMMHBIMH CPEICTBAMU U UCMOJIb30BaHUS VIHTEpHET-TEXHOIOTUH.
2. B pe3yabTrare H3y4eHHs AUCHUILIMHBI 00y4YalIIMICA MO NporpaMme OakajiaBpuara
JTOJI2KeH:
O06nanath cneAyrOIMMMI KOMIIETEHITUSIMH:

ObmenpodeccuoHanbHbIE:

- CIIOCOOHOCTH pellaTh CTaHAapTHBIE 337a4u MPOPECCUOHAIBHOMN 1€ATEIbHOCTH Ha OCHOBE
UHPOPMALIMOHHOM ©  Oubnuorpaduyeckoil KyJabTypbl C TNPUMEHEHHEM HH(OpPMAIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJOTUH M ¢ Y4YETOM OCHOBHBIX TpeOOBaHUN MH(POPMALIMOHHON
6e3omacHoctu (OITK-1).
3HaTh:

- TEXHUYECKHE U MPOrPaMMHBIE CPEJCTBA PeaT3allii HH(POPMALIMOHHBIX TEXHOJIOTHA;

- OCHOBHBIE aJITOPUTMbI TUIIOBBIX YUCIEHHBIX METOJIOB PEIICHNS MaTeMaTHUYECKHX 3aj1ay;

- SI3BIK MPOTPAMMHPOBAHMUS;

- CTPYKTYpY JIOKQJIbHBIX U I100AJIbHBIX KOMIIBIOTEPHBIX CETEH.

Ymers:

- paboTaTh B Ka4€CTBE 10JIb30BATENS IEPCOHATILHOTO KOMITBIOTEPA;

- HCTOJIH30BATh YHCIICHHBIE METO/IbI JUIS PELICHU MaTeMaTHUECKUX 3aa4;

- HCIIOJIb30BaTh SI3bIK M CHCTEMY IMPOrPaMMHUPOBAHMS IJi pelieHHs] MpodhecCHOHATbHBIX
3a/ay;

- paboTaTh C MPOrPaMMHBIMH CPEACTBAMH.

Baaners:

- METOJIaMH1 TIOWCKa M oOMeHa uHpopmaIimel B T100albHBIX U JTOKAITHHBIX KOMIBIOTEPHBIX
CeTsx;

- IPOTPAaMMHBIMU CPEJICTBAMHU 3alllUThl MHQOpMALMK MpU padoTe C KOMIBIOTEPHBIMU
CHUCTEMAMHU.

3. Kparkoe coagep:xanue TUCUMILIHHBI
Pa3nes 1. AnropuTmsbl M 3JIeMeHTapHOe IPOrPaMMHPOBaHHe.
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1.1 Tunsl aaropuTmMoB. MOIYNIbHBIA MPUHIUIT TOCTPOCHUS AJITOPUTMOB U TPOTPAMM.
ba3oBble anroputMuueckre KOHCTPYKIIUH (CII€JOBaHHUE, BETBIECHHUE, IOBTOPEHUE).

1.2 SI3bikM TNPOrpaMMHpPOBAaHHUS BbICOKOro ypoBHsl. Kiaccupukanus s3bIKOB
nporpammupoBanusi. CTpykTypa v ciocoObl OIMCAHUS SI3IKOB IPOTPAMMHUPOBAHHUSL.

1.3 DaemenTtsl a3bika. Coaepkanue andaBuTa (JJATHHCKUE OYKBBI; JCCATHYHBIC ITUDPHI;
crienuanbHble CUMBOJIBI). JlekceMbl (MACHTU(UKATOPHI, KIIOUEBBIE CJIOBA, KOHCTAHTHI, 3HAKH
ornepauui, pa3aeauTenn).

1.4 Tlepemennble. Tumsl mepeMeHHbIX. ApU(PMETHYECKHE M JIOTHYECKHE OIEpaIHH.
[Ipuopurersl onepanuii. [IpuBeaeHue TUMOB.

1.5 Ynpasasiomme CTPYKTYpPbl $I3bIKA. YCIIOBHBIM omepaTop (IOJIHBIM U HEMOJIHBIN).
Omeparopsl nukia (Tpy BUaa: omeparop nukia c¢ mapamerpoMm (for); omeparop umkia c
npeaycinosuem (While); onepatop nukia ¢ nocryciosuem (do/while)). Onepatops! npepbiBaHus.

1.6 MaccuBbl. ®opmar onucaHuss MaccuBa. OJHOMEpHbIE M MHOIOMEpPHBIE MAaCCHUBBI.
Crpoxku.

1.7 IIporpaMMupoBaHue TUNOBBIX AJTOPUTMOB BbIYHCIAeHUI. Opranuzamus HUKIa C
HECKOJIbKUMH  OJHOBPEMEHHO M3MEHSIOUIMMUCS [apameTpaMu. BpluucieHue cymMmbl U
npousBeneHus. Haxoxnenue HauOosnbllero W HauMeHblIero 3HadeHuid. lcmonb3oBanue
BJIO’KEHHBIX LIMKJIOB.

1.8 ®dyukuum. Onpenenenue ¢yHkiuu. Bapuantel Qynkumii. OOpaienue K (QyHKIUU.
[lepenaya apryMeHTOB B (DYHKIIHIO.

1.9 VYka3zaresm. OOue nojoxeHHs. YKaszaTead M MacCUBBI. YKa3zaTellb — apryMeHT
¢yukuuu. [lepenaya maccuBa B pyHKIIHIO.

1.10 Crpykrypsl. [IpaBuna onucanus cTpykTypsl. OOpalieHle K 3JIeMeHTaM CTPYKTYpPHOH
BeIMUMHBL. [IpuMephl Hcob30BaHUs CTPYKTYP.

Pazpen 2. YncjaeHHbIE METOAbI.

2.1 Mertoabl penieHHsl HeJMHEHHBIX ajaredpamyecKuX ypaBHeHHil. AJTrOpUTMBI
METO/I0B: TIOJIOBUHHOTI'O JI€JIEHUs, IPOCTHIX UTepaluii, kacatenbHbiXx (HproTOHA), X0Opa.

2.2 Meroabl peuleHUs CHUCTeM JIMHEHHBIX ajiredpamyecKux ypaBHeHHiHl. AJTOpPUTM
Mmetona ['aycca. Anroputm urepanuonHoro meroza ['aycca-3enens.

Paznen 3. UnTepHeT-TEXHOJIOTHH.

3.1 Komnbiorepubie ceTH. OCHOBHBIE TIOHATUS KOMIBIOTEPHBIX ceTel. CTpykTypa
JIOKQJIbHBIX U TJI00aTbHBIX KOMITBIOTEPHBIX CETEH.

3.2 UnTepHer. OcHoBHBbIe MOHATHS. [IpoTokomnsl. Ciy:x0b1 IHTEpHETA. MeETOIBI IOUCKA U
oOMeHa wuH(opmamuel B TiolanbHBIX ceTsax. lIporpammHoe oOecriedenue s pabOTHl B
HNHurepHere.

3.3 OcHoBbl HH(MPOPMAUMOHHOH  0e30MACHOCTH. 3ammMTa OT  yJaJeHHOTO
aIMUHHUCTPUPOBAHUS, KOMIIBIOTEPHBIX BUPYCOB.

4. O0béM y4eOHOH JUCHHIIINHBI

. B 3auérnbix | B akagem.
Bunet yueGHoIt paboThI
eIMHUIIAX qacax
O0mas TpyA0EMKOCTh JMCIHUIIIMHBI 10 Y4eOHOMY IIAHY 3 108
KonTakTHasi pa6oTa — ayIuTOPHbIE 3aHATHA: 1,33 48
JlaboparopHebie 3aHsaTHs (J1ad) 1,33 48
CamocrositesbHas padora (CP): 1,67 60
KoHnTtakTHas camocTosTenbpHast pabota 1,67 0,4
[ToaroroBka K 1a00PATOPHBIM 3aHSATUSIM 29.8
[TonroToBKa K KOHTPOJIBHBIM paboTam 29,8
Bupa xouTpossi: 3a4éT / 3k3amMeH - 3adér ¢
OLICHKOM
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N B 3auérnbix | B actpoHOM.
Bunsl yaeOHOM paboThI
eIIMHUIIAX Jacax
O01as TpyA0EMKOCTh THCHUIIHHBI 10 Y4€OHOMY IJIAHY 3 81
KonTakTHas pa6oTa — ayAUTOPHbIE 3aHATHS: 1,33 36
JlaGopaTtopHsbie 3ansatus (J1ab) 1,33 36
CamocrositesnbHas padora (CP): 1,67 45
KoHTakTHas camocTosTeNbHas paboTa 1,67 0,3
[ToaroroBka K 1a00OPATOPHBIM 3aHSATUSIM 22,35
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 22,35
Bua xoHTpOJIA: 32a4éT / IK3aMeH - 3a4ér ¢
OLICHKOM

AHHOTAUHA padoyeii mporpaMmbl JucHUILIHHBI «@Pu3nka» (b.1 b.07)

1. Henn u 3a7a4u AUCHUTLUIMHBI

Henabo IUCUMIUVIMHBI SIBJISICTCS TPHOOPETEHHE CTYICHTAMH 3HAHUK 110 OCHOBHBIM
pazzenaM (U3UKH U YMCHHIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCIUTUIAHAX.

2. B pe3yJbTaTe u3y4eHus JUCHUILIMHBI 00y4aoluiics Mo NporpaMme 6akajaBpuara
JTOJIZKEH:

Obradame CIIEIYIOIAMA KOMIICTCHITUSIMH:

CrocoOHOCTh ~ UCMOJIB30BaTh ~ OCHOBHBIC 3aKOHbI (U3MKH B  NPOGECCHOHATBLHOU
JESTSIILHOCTH, PUMEHSTh METO/IBI MATEMATHYECKOTO aHAIN3a U MOJICTTUPOBAHUS, TEOPETUICCKOTO
U 9KCIepuMeHTaIbHOro uccienoBanus. (OITK-2);

CriocoOHOCTh UCTIONB30BaTh €CTECTBEHHOHAYYHBIC 3aKOHBI JIJISI MOHUMAHHS OKPYKAIOIIETO
mupa u siBneruii mpupopl. (OITK-3).

3HAMb.

- (u3nyeckue OCHOBbI MEXaHUKH, (GU3MKM KoJeOaHWM U BOJH, JJIEKTpUYECTBA H
MarHeTu3Ma, JIeKTPOAMHAMUKY, CTATUCTUYECKON (PU3MKH U TEPMOJMHAMUKHU, KBAHTOBOW (DPM3UKH;

- cMbICT  (yHIAMEHTalIbHbIX (U3UYECKUX 3aKOHOB, NPUHIMIIOB M MOCTYJIaToOB; HX
(OpPMYITHPOBKH U TPAHHIIBI TPUMEHUMOCTH;

- CBf3b IIMPOKOTO Kpyra (U3MYECKUX sBICHUH ¢ (QyHAaMEHTAIbHBIMU NPUHLIUIAMH U
3aKOHAMHU (DU3HKHY;

- OCHOBHBIE METO/Ibl PELICHHS 33/1a4 110 ONUCAHUIO (PU3UYECKUX SIBICHUI;

- METOJIbI 00Pa0OTKH Pe3yIbTaTOB (PU3UUECKOTO IKCIIEPUMEHTA.

ymemn.

-IIPUMEHSTh TEOPETUUECKUE 3HAHUS U IKCIIEPUMEHTAJIbHbBIE METO/IbI UCCIIEOBAHUS IIPU
petieHur mpoeCCHOHAIBHBIX 3a71aY;

-IPOBOJIUTH PACUYETHI, OCYIIECTBIISITh aHATN3 U HA OCHOBE ATOTO JieNlaTh 000CHOBAaHHBIE
BBIBO/JIBI;

- aHAIM3UPOBATH PE3YIbTATHl HAOTIOICHHM U SKCIIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB ¥ MPUHIIUIIOB (PU3UKH;

- OIPEIENATh XapakTep PU3NYECKUX MPOIIECCOB MO KOMIUIEKCY IKCIIEPUMEHTATBHOU
uH(pOpMalluy Py MOMOIIH rpaUKOB, TAOIUI U ypaBHEHHI;

- IPEICTaBIATh 00Pa0OTAHHYIO SKCIIEPUMEHTANBHYIO U TEOPETUUECKYIO HH(POPMAITUIO B
YCTHOM M MUCHhbMEHHOU (hopMe, B TOM YHCIIE C UCTIOJIB30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHH.

61a0emn:

- HaBbIKaMU pa0OTHI C IIUPOKUM KPYroM PU3ndecKux MpruOopoB U 000pyI0BaHUS;

- HaBBIKaMU 000CHOBAHUS CBOUX CYXKJIEHHUU U BBIOOpPA METO/1a MCCIIEIOBAHUS;
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3. KpaTtkoe coaep:xaHue TUCUHHUILIHHbBI

Pazgen 1. ®usnyeckne OCHOBBI MEXaHUKHU.

1.1. TIpemmer ¢usuku. Meroapl (PHU3UIECKOTO WCCIEAOBAHUSA: OIBIT, THIIOTE3a,
sKkcnepuMmeHT, Tteopus. lIpenmer kuHemaruku. IlepememieHune, CKOpOCTb, YCKOpPEHHE.
Kunematuyeckue xapakTepUCTHKU BPalIaTEIbHOTO JIBHXKCHHUS.

1.2. 3akonbl HproToHa. 3aKOH BCEMUPHOTO TATOTEHUSA. 3aKOH BCEMHUPHOTO TATOTEHUSI.
JIBr>keHue Tena nepeMeHHoM Maccbl. Y paBHeHus Memepckoro. @opmyna [{unonkosckoro.

1.3. Yopyruii u Heynpyruid yaapsl ImapoB. MOMEHT WHEpPIMH MaTepUaIbHOHW TOYKH M
TBEP/OIO Tea.

1.4. Kunemartuka rapMOHMYECKHX KoseOaHui. JluddepeHnuanprHoe  ypaBHEHHE
rapMoHuYecknx KoneOanuii. [loHATHE O 3aTyXamIIUX W BBIHYKIEHHBIX KoJieOaHMsIX. BomHoBOE
JIBUKEHHE. BOJIHBI MPOAOIBHBIE U MTOIIEPEUHBIE.

Paznen 2. OCHOBBI MOJIEKYIISIPHOM (DUBHKH.

2.1. DneMeHTHl TEPMOJIMHAMUKHU U (PU3UUYECKON KUHETUKHU. MneanbHbli ra3. Pacnipenenenue
BonbsimMana u ero obmedusnueckuii cMmpici. PeanbHblii ras. YpaBuenue Ban-nep-Baanbca.

2.2. TepmomuHamuueckuit wmeton B (usuke. PaBHoBecHble cocrosHus. Hauana
TepMoaAMHAMUKU. L{UKIIBI. DHTpONHS U €€ CTaTUCTUYECKOE TOJIKOBaHUE.

2.3. SBnenue mepenoca. Juddysusa. 3akon duxa. TemmompoBomnocts. 3akoH Dypee.
Buyrpennee Tpenue (Bsi3kocTh). 3akoH HbroToHA.

Pa3zgen 3. DnekTpocTratuka U MOCTOSIHHBIN AJIEKTPUUECKHUI TOK.

3.1. 3akon Kymnona. Teopema Octporpaackoro-I'aycca. Jumons. [dudnexTpuku B
3JIEKTPOCTATHYECKOM I10J1€

Paznen 4. DnexkrpomarneTusm.

4.1. 3axon Amnepa. 3akoHn buo-CaBapa-Jlannaca. Cuina Jlopenua.

4.2. Mar"etuku. DJIeKTpOMarHuTHasi MHAYKIUsA. Y paBHeHHe MakcBera.

Paznen 5. OnTuka.

5.1. Uarepdepennmst BoiH. Judpakuus BonH. [lonspusanus BoH.

5.2. TennoBoe uznydenue. 3akoH Kupxroda. I'mmotesa Ilnanka. KBantoBoe o0bsicHeHUE
TersoBoro usnyuenus. D dext Komnrona.

5.3. SAnepnas monens aroma. ITocrynarel bopa. Atom Bonopoaa o bopy.

Pa3nen 6. DnemMeHThI KBaHTOBOW (DU3UKH.

6.1. T'umore3za ne bpoiuia. BonHoBoe ypaBHenuwe IlpennHrepa st cTalMOHAapHBIX
cocrosiHuil. OnbiTel LlTepna-I'epnaxa.

6.2. MmuoroanektpoHHblii atoM. Oddext 3eemana. Ilpunmun Ilaynu. KsanTOBBIE
cTaTucTudeckue pacrpeaenenust boze-Ditnmreitna u @epmu-Jupaka. @ononsl. 3akonsl [[ebas u
OWHIITEHHA.

4. O0beM y4eOHOH JUCHUILIMHBI

Bun yaeOHoO#M paboThI B 3aueTHEBIX B akanem.
eIMHUIIAX qacax
OO0mmas TpyI0eMKOCTh TUCITUTITHHBI 10 360
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 3.6 128
Jlexun 1.35 48
[TpakTHyeckue 3aHsATUS 1.35 48
JlaGopatopHble pabOThI 0.9 32
CamocrosiTejibHasi padoTa 4.4 160
KonTtakTHas camocrosiTenbHas paborta - -
CaMocCTOsITENbHOE U3YUEHUE PA3/AEIO0B IUCIUIUIMHBI 4.4 160
Buabl KOHTpOJIA:
JK3aMeH 2 72
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 5 0.8
[ToaroroBka K 3K3aMeHy 71.2
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Bujg uTorosoro KOHTPOJIA: IK3aMCH |

Bun yaebHo# paboTbl B 3aueTHbIX B acrpon.

eIMHULIAX yacax

OO0mast TpyA0eMKOCTh TUCITUTUTHHBI 10 270
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 3.6 96
Jlexiuu 1.35 36
[IpakTHyeckue 3aHsATUS 1.35 36
JlaGopaTopHbIie pabOThI 0.9 24
CamocrosiTeibHas padora 4.4 120

KonTakTHas camocTosiTesnbHas padboTa - -
CamocTosiTenbHOE U3YUYCHHE Pa3/IeNIOB AUCITUILIMHBI 4.4 120
Buabl KOHTpOJISA:
JK3aMeH 2 54
KonrtakTHas paboTa — MpPOMEKYTOUHAS aTTECTAIHS 9 0.6
IToaroroBka K ’K3amMeHy 534
Bu HTOroBOro KOHTPOJIA: IK3aMeH

AHHOTRHHH paﬁoqeifl nporpaMmmMmbl JUCIHUIIINHBI «Oﬁmaﬂ U HEOPraHu4veCKass XuMHus»
(51.5.08)

1 Heap AUCHMIUIMHBI — TIpUOOpETEHHWE 3HAHUH W KOMIICTCHIMKA, (QopMHUpOBaHUE
COBPEMEHHBIX MPEACTABICHUI B 00JACTH TEOPETUIUECKUX OCHOB XMUMUU U XUMUU IJIIEMEHTOB.

2 B pe3yibTaTte H3ydyeHUs] TUCHUIIUHBI 00y4alOUIUiica M0 mporpamMme 0akajiaBpuara
JOJIZKEH..

Obnadams CIEAYIOIUMU KOMIIETCHIIUSIMHU:

— CIIOCOOHOCTBIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX UCIMIUIUH B
npoecCHOHANBHOM ~ JEATEIbHOCTH, MPUMEHATh METOIbl MaTeMaTH4YeCKOro aHalu3a W
MO/JICITUPOBAHHUS, TECOPETUIECKOTO M AKCIIEpUMEHTaIbHOTO HecieaoBanus (OITK-2);

— CIIOCOOHOCTBIO HCIIONIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI JJIsi TTOHUMaHUS
OKpyXaromiero mupa u sieiennit npupoasl (OI1K-3).

3name:

— DJIEKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYT;

— OCHOBBI TEOpPUH XUMHUYECKOU CBSI3U B COEIMHEHUSX Pa3HBIX TUIIOB, CTPOCHHUE BEILIECTBA B
KOHJICHCHUPOBAaHHOM COCTOSIHUH;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKHUX IPOIECCOB U XAPAKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl ONMCAaHUsI XMMUYECKUX PAaBHOBECHI B pacTBOpax 3JEKTPOJIHUTOB,

— CTPOEHUE U CBOMCTBA KOOPJIMHAIMOHHBIX COCIMHEHNUN;

— MOJIyY€HHE, XUMUUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTaHMYECKUX BEIIECTB.

Ymemn:

— BBINOJIHATh OCHOBHBIE XHWMHMUYECKHE OIEpaluu, OINPEeNsITh TEPMOAMHAMUYECKUE
XapaKTePUCTUKHA XUMUUYECKUX PEAKIIUN U PaBHOBECHBIE KOHIIEHTPAIMH BEIICCTR;

— HCIOJb30BATh OCHOBHBIE XUMHUYECKHE 3aKOHBbI, TEPMOAMHAMUYECKHUE CIIPABOYHBIE
JAaHHBIE JIJIs1 pelIeHus MpodecCuOHaIbHBIX 3a/1a4;

— TPOTHO3MPOBATHh BIHMSHUE PA3TUYHBIX (AKTOPOB HA PABHOBECHE B XHMHUYECKUX
peaKImsIx;

Bnaoemn:

— TEOPETUYECKUMU METOJIaMH OINHMCAHUSI CTPOCHUSI W CBOWCTB TPOCTHIX M CJIOKHBIX
BEILECTB HA OCHOBE AJIEKTPOHHOI'O CTPOEHHUS UX aTOMOB U IMOJIOKEHHS B IEPUOIUUECKON CUCTEME
XHUMUYECKHX DJIEMEHTOB;

— OCHOBHBIMH HaBBIKaMU pa0OTHI B XUMUYECKOU TabopaTopuu;
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— OKCIIEpUMEHTAIBHBIMH METOJAMHU ONpPEIENCHUsS HEKOTOPhIX (U3UKO-XUMHYECKHX
CBOMCTB HEOPIaHUYECKUX COCIMHEHUN.

3. KpaTtkoe copep:xaHue TUCHMILIHHBI

Pa3zoen 1. TpuHIUTIB XUMHH

1.1 Ctpoenue aroma.
BonHOBBIE CBOICTBa MaTepuanbHBIX OOBEKTOB. YpaBHeHue je¢ bpoiinsa. CooTHoIIeHHe
HeomnpeaeneHHoctel ['elizenOepra. [loHsTHe 0 KBaHTOBOM MexaHuke U ypaBHeHuH [lpenunrepa.

1.2 Ileprioinueckuii 3aKOH U IEPUOIMYECKAs CUCTEMA.

CoBpemenHast popMynHpoBKa mepuoAndeckoro 3akona. Ilepuonuyeckas cucrema U ee CBSI3b CO
CTPOCHHEM aTOMOB. 3alOJIHEHHE 3JEKTPOHHBIX CJIOEB M O0OJI0OYEK aTOMOB B TEPUOIUYCCKOM
cucteme aieMmeHToB J[.1. Menpeneena.

1.3 OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.

Crenenu oOkwuclieHUs. BaxHellne OKUCIMTENIM W BOCCTAHOBUTENH. BakHeWlue CcXembl
MIPEBPAILCHHS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUIX.

1.4. XuMuueckast CBSI3b U CTPOCHUE MOJIEKYJI.

KoBajieHTHast CBSI3b, OCHOBHBIE IIOJIO)KEHHMS METOJIa BAJICHTHBIX CBs3eil. PaccmorpeHue cxem
MEePEeKpbIBAaHUSI aTOMHBIX opOuTaneil mpu oOpa3oBaHMM CBsA3eil B Mosekynax. ['mOpuanzanus
BOJIHOBBIX (yHKIHH. OCHOBHBIC TMOJIOKEHUS METOJa MOJICKYJISpHbIX opourtaneit (MO JIKAO).
Metox I'mmnmecrim. OOmme CcBeAGHHUS O KOMIUIGKCHBIX —COCIMHEHUSX, WX CTpPOCHHE.
MexMoiekyisipHas 1 BHYTPUMOJIEKYJISIpHAsE BOJOPOAHAs CBsA3b. VIOHHAs CBA3b Kak IMpeAesIbHbIN
Cy4ail KoBaJleHTHOW cBs3u. OOIIMe MpeACTaBICHHUS O MEXMOJICKYISIPHOM B3aHUMOJCHCTBUH:
OPUEHTAIIMOHHOE, HHAYKIITMOHHOE, TUCTIEPCHOHHOE B3aUMOICUCTBHSI.

1.5. TloHsiTHE O XMMHUYECKON TEPMOIUHAMUKE.

Tepmoannamuyeckue GyHKIUU COCTOSTHUS (XapakTepucTuieckue pyHkuuu). BHyTpeHHss sHeprus
U DHTAJIBIHNSA, UX (PU3HUECKUN CMBICI. TepMOXUMHUS U TEPMOXMMHYSCKHUE ypaBHeHHs. 3akoH ['ecca
u cinenctBusi u3 Hero. [lonstue o0 sHTponuu, abCONIOTHASsE SHTPOMUS M CTPOCHHE BEUIECTBA.
W3meHeHne SHTPOIKU B Pa3IMYHBIX MPOIIECCaX.

1.6. ITonsiTHE O XUMUYECKON KMHETHKE. XMMHUUYECKOE PAaBHOBECHE.

OnHoCTaMIHBIE U CIIOXKHBIE PEAKIUU. 3aKOH JIEUCTBYIOMUX Macc. KOHCTaHTa CKOPOCTH pEeaKIUu.
MOoOneKyISIpHOCT, U TOPSIOK PEAKIMU. 3aBUCUMOCTh CKOPOCTH pEaKIMU OT TEMIIePaTyphl;
SHTAJIBIUS AKTUBALIMKU. | OMOTE€HHBIN U T€TEPOTCHHBIN KaTaJIN3.

HctuHHOE M Kaxkyiieecs paBHOBecus. KoHcTaHTa XMMU4eckoro paBHoBecus. JHeprus ['nb6ca, ee
CBS3b C OHTpONUEH M SHTanbnue. Pusznyeckuil cmbica sHepruum ['nb66ca. DHTPONUNHBIN U
SHTANBMUNHBINA ¢akTopbl mpouecca. CBsizb AG’; ¢ KoHcTaHTOH paBHOBecHs. CweleHue
XUMHYECKOT0 paBHOBecus, npuHuui Jle-Illarense — bpayHa.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Tporueccrl, compoBOXAarOIIKUe 00pa30BaHUE KUIAKUX HMCTUHHBIX PACTBOPOB HEANIEKTPOIUTOB H
AIIEKTPOIUTOB. ACCOIMUPOBAHHBIE U HEACCOLMUPOBAHHBIE ANEKTPOIUTHI. CTENEeHb JAUCCOLUAIINH.
Koncranta nmucconmanuu. PaBHOBecne B cHCTEMe, COCTOSIIIEH W3 HACBIIIEHHOTO pacTBOpa
MajopacTBOPUMOr0 3JEKTPOJIMTA W €ro KpucTayioB. PaBHOBecme B pacTBOpax KOMILIEKCHBIX
coeMHeHUI. PaBHOBecHEe AMCCOLMALIMK BOAbI, HOHHOE TIPOU3BEACHUE BOJIBI U €0 3aBUCUMOCTH OT
temriepatypsl. lkana pH. I'maponus coneil.

Pazoen 2. Heopraamdeckas Xumust

2.1.XumMus S-371€MeHTOB. 2.2. XUMHS P- JIEMEHTOB.

Bonopoa-niepBbiii  3JIEMEHT MEPUOAMYECKOM CHUCTEMBI, €ro JBOMCTBEHHOE IOJIOKEHUE.
OneMeHTsl 1 - 2 m 13 - 18 rpynn mepuogu4eckoll CUCTEMBI. 3aKOHOMEPHOCTH B W3MEHEHUU
ANIEKTPOHHBIX KOH(HUTypanwii, BEIUYMH PAAAYCOB, JJICKTPOOTPHUIATEIIBHOCTHY W JHEPTUU
MOHU3ALIMM aTOMOB. THUNUYHBIE CTETIEHH OKHUCICHUsS. XMUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB.
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3aKOHOMEPHOCTH B CTPOCHMM UM CBOMCTBAX OCHOBHBIX THUNOB coenuHeHui. [IpupogHeie
COCIMHEHUS, TIOJIyYeHUE U IPUMEHEHHUE.

2.3. Xumus d-anementoB. 2.4. Xumus f- a1eMeHTOB.

OnemeHTbl 3-12 rpynn NEpUOAMYECKONM CHUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHUU
AJIEKTPOHHBIX KOH(MUTYpaIuii, BEJIMYUH PATUyCcOB, SHEPTUM MOHU3AIMH, XaPAKTEPHBIX CTETICHEH
OKHUCJICHHS, KOODAMHALIMOHHBIX 4YHUCENl aToMoB. [IpupojHbie cOequHEHHs, IMOJIyueHUuEe W
COIOCTaBJICHHE (PU3UYECKUX M XUMHUYECKHX CBOMCTB MPOCTHIX BemiecTB. CTpOCHHWE U CBOMCTBA
OCHOBHBIX TUIOB coenuHeHuid. OcobennoctH f- aeMeHToB.

4 O0beM yueOHOH THCHHMILINHBI

Bcero 1 cemectp 2 ceMecTp
Bunpl yueOHoI paboThI B 3au. Bakan. | B3au. | Bakan. | B3au. | B akan.
el Jacax el Jacax el Jacax
Oomas TPYA0EMKOCTh
JUCUMILUIMHBI MO0  y4eOHOMY 12 432 7 252 5 180
IUIAHY
Konrakrnas padora - | 43 224 356 | 128 | 2,67 96
ay/INTOPHBIE 3AHATHS:
Jlexunn (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32 0,89 32 - -
JlaGopaTtopHbie paboTsI (J1ad) 3,56 128 1,78 64 1,78 64
CamocrositesbHasi padora (CP) 3,78 136 2,44 88 1,34 48
CamocrosTenpHOe U3yUYCHHE 378 136 244 88 134 48
pasieNioB JUCIUTLIHHEI ’ ’ ’
Bua xoHTpOJA: 3K3aMeH 2 72 1 36 1 36
KonraktHas pabota — 08 04 04
MIPOMEKYTOYHAS ATTCCTAIIHS 2 ’ 1 ’ 1 ’
[ToaroToBka K AK3aMeHY 71,2 35,6 35,6
Bcero 1 cemectp 2 cemecTp
. B B B
Bunbl yueOHoOI paboThI B 3au. ACTPOHOM B 3au. ACTPOHOM B 3au. ACTPOHOM
el yacax el yacax el Jacax
Oomas TPYAOEMKOCTh
AUCHUILUIMHBI N0 y4eOHOMY 12 324 7 189 5 135
TUIAHY
Konrakrnas padora- | ¢ 5q 168 3,56 96 2,67 72
ayMTOPHbIE 3aAHIATHS: ’ ’ ’
Jlexunn (JIek) 1,78 48 0,89 24 0,89 24
[Tpaxtuueckue 3ausatus (I13) 0,89 24 0,89 24 - -
JIabopatopusie paboTs! (JIab) | 356 96 1,78 48 1,78 48
CamocrositesibHasi padota 3,78 102 244 66 134 36
(CP)
CaMocTosATeIbHOE H3YYCHHE 3.78 102 244 66 1,34 36
pa3esioB JTUCIIATIIMHBI
Bua koHTpOJIAA: 3K3aMeH 2 54 1 27 1 27
KonraktHas paborta —
MTPOMEKYTOYHAS ATTSCTAIIHS 2 0,6 1 03 1 03
[ToaroroBka K SK3aMeHY 53,4 26,7 26,7
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AHHOTauuUs padoyeil NporpaMmmbl JUCUUILIMHBI «Oprannyeckas xumus» (b1.5.09)

1 Henablo AUCHUILUIMHBI SBISCTCS MPUOOPETEHHE CTYAEHTAaMH 3HAHUH O CTPOCHUU
OPraHMYECKUX  COEJUHEHHM, OCHOBHBIX XUMHUYECKMX CBOMCTBaX pa3jM4YHbIX KJIACCOB
OpPTaHWYECKUX COSAMHCHHUI U METOJIaX X MOJYYCHHS, KaK MPOMBIIIICHHBIX, TaK U Ja00PaTOPHBIX.

2 B pe3yabTare u3ydyeHUus AMCHUILIMHBI 00y4alOIIUICA M0 MporpaMMe 0akajiaBpuara
J0JIZKEH

Obaaoams cleqyOIUMU KOMIETCHIIUSMHU:

- CMOCOOHOCTBIO UCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npoecCHOHANBHOM  JESTENIbHOCTH, MNPUMEHATh METOJAbl MaTeMaTHYeCKOro aHalu3a u
MO/JICITMPOBAHHUS, TCOPETUUCCKOTO M AKCIIepUMeHTaIbHOTO recienoBanus (OI1K-2);

- CIIOCOOHOCTBIO MCHOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIEC 3aKOHBI JJIi TOHUMaHUs
OKpy»aromiero Mupa u sienenuit npupoasl (OI1K-3).

3namy:

— TEOPETHYECKHUE OCHOBBI CTPOSHHS M CBOMCTB Pa3JIMYHBIX KIIACCOB OPraHMUYECKUX COSTMHCHUIA,

— crmocoObl TOJMYYEHHS U XUMHUYECKHME CBOWCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COC/TMHCHMI;

— OCHOBHBIE MEXaHU3MBI IPOTEKAHHS OPraHUYECKUX PEaKIInii;

Ymemn:

— TPUMEHSTh TEOPETUYECKUE 3HAHMS JUISi CHHTE3a OPraHWYeCKUX COCIMHEHUM pa3IMYHbIX
KJIaCCOB;

— aHATM3UPOBATh U MPE/ICKA3bIBATh PEAKIIMOHHBIE CBOWCTBA OPraHUYECKUX COCIMHEHU;

— COCTABJISITh CXEMbI CHHTE3a OPTaHUIECKUX COCIMHEHUM, 33/IaHHOTO CTPOCHNS;

Braoemy:

— OCHOBaMH HOMEHKJIATYPBI ¥ KJIacCH(PUKAIMN OPraHUIECKUX COSINHCHUI,

— OCHOBHBIMHU T€OPETHUECKUMHU MIPEACTABICHUSIMUA B OPraHMUECKON XUMUM;

— HaBBIKaMH 00OCHOBAHUS PAIMOHAIBHBIX CITIOCOOOB IMOTyICHUS OPraHMYECKUX BEIIECTB.

3 Kpartkoe coaep:xaHue JTUCHUILUIHHBI

1 Pazoen 1. «Teopus xumuueckoeo cmpoenus u HacvlyeHHbvle Y21e6000poovl (YB)»

1.1  Teopus XUMHYECKOTO CTPOCHHUS

1.2  Ankasbl

1.3  Crepeousomepus

14  [uxnoankaHbl

2 Paszoen 2. «Henacvlyenmnvie YBy»

2.1  AnkeHsl

2.2  Ankunbl

2.3 AJKaJveHbl U TTOJIMEHBI

3 Pasoen 3. «Apomamuueckue coeounenusy

3.1  Teopunm apOMaTUIHOCTH.

3.2 Coeannenus 6€H30JIbHOTO psa

4 O0beM yueOHOH THCHMIIINHBI

B
Bunsl yueOHoI paboThI 3aYETHBIX B axanem.
eIMHUIIAX Hacax

O0mas TPyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIAHY 3 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1.32 48
Jlexmmn (Jlek) 0.44 16
[TpakTuueckue 3austus (I13) 0.88 32
JlaGopaTtopHsbie 3ansatus (J1ab) - -
CamocrositeabHas padora (CP): 1.68 60
KonTtakTHas caMmocTosiTenbHas paboTa 168 0.2
CaMocCTOATENbHOE NU3YUYEHHUE PA3AEIOB IHUCLUIIIMHbI ' 59.8
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Bua koHTpOJIA:

3a4YeT ¢ OLEHKOH

B
Bupl yueOHO# paboThI 3a4E€THBIX B actp. yacax
€IMHHIIAX
O01as TPYA0€eMKOCTh JHCHUILIHHBI 10 Y4eOHOMY IJIAHY 3 81
KonTakTHas padoTa — ayIMTOPHBIE 3aHITHS: 1.32 36
Jlexmm (Jlek) 0.44 12
ITpaktrueckue 3ansatus (113) 0.88 24
Jlaboparopusie 3ansTus (J1ad) - -
CamocrositesibHas padora (CP): 1.68 45
KonrtakTHas camocTosiTenbHas pabota 0.15
1.68

CaMOCTOSTEIbHOE H3YUCHHE PA3/ICIIOB UCITUTLIHHBI 44 .85

Buj kourpoas: 3a4eT ¢ OLEHKOi

AHHOTanuA padoyeil nporpaMmbl IMcUUIIMHBI «Pu3nyeckasa xumusn» (b1.5.10)
1. Heap DMCHMIUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIONINX XOJOM

XUMHYCCKOIro IIponecca, IMokKasaTrb obactu MPUITOKCHUA 3TUX 3aKOHOB MW HAYUYWUTh CTYJACHTA
I'PaAaMOTHO IMPUMCHATH UX ITPH PCIHICHHUU KOHKPCTHBIX TCOPCTUYCCKUX H IIPAKTUYCCKHUX 3aaa4.

2. B pe3yabTare u3y4eHusi AUCUUILIMHBI CTYEHT J10JI5KeH:

Obnaoams crnenyromumu obuienpodeccruonanbabiMu (OIIK) komnereHnusaMu:
TOTOBHOCTBIO ~HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3MYeCKOW KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUW BEIIECTBA I TOHUMAaHUS
OKpY»Xaroliero Mupa u siieauit mpupozsl (OI1K-2);

TOTOBHOCTBIO HCIOJB30BaTh 3HAHHWE O CTPOSHUU BEIIECTBA, MPUPOJE XHUMHUECKON CBA3H B
Pa3IUYHBIX KJaccaxX XUMHUYECKHX COCAMHCHHHA I TIOHUMAHUS CBOWCTB MaTepUAIIOB H
MeXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpykatoriiem mupe (OITK-3).

Buame:

OCHOBHBIC 3aKOHBI (DM3MYECKOH XHMHH, B3aUMOCBS3b (PU3UYCCKUX W XHUMHUYCCKUX
XapaKTepUCTHUK MPOIECCa;

NyTH OMNPENCNICHUS BAXKHEUIINX XapaKTePUCTHK XHUMHUYECKOrO paBHOBeCHUS (KOHCTAHTHI
paBHOBECHS, PABHOBECHOTO BBIXO0JIa MPOJYKTA, CTEIICHU TPEBPAIICHUS HCXOIHBIX BEIIECTB) U
BIUSTHUS PA3NUYHBIX (PAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

YCIIOBUSL YCTaHOBJEHHs (ha30BbIX PaBHOBECH B OJHO- M MHOTOKOMIIOHEHTHBIX CHCTEMax,
BO3MOXKHOCTH Pa3JICIICHHS CJIOXKHBIX CHCTEM Ha COCTABJISIFOIINE KOMITOHCHTEHI;
TEPMOJUHAMHYECKOE ONMUCAHUE CBONCTB HJICAUTHHBIX W HEHJICATHHBIX PACTBOPOB, MOIXOJBI K
HAXO0XJICHUIO MaPIHATLHBIX MOJIIPHBIX BEJIMIMH KOMIIOHCHTOB PacTBOPA.

Ymemn:

MPUMEHSTh TEOPETUUECKUE 3HAHUS U DKCIIEPUMEHTATbHBIE METO/IbI UCCIIEOBAHUS (PUZNIECKOM
XUMUH [IPU peIIeHUH MPodhecCHOHATBHBIX 33/1a4;

MIPOBOJIMTH TEPMOJMHAMUYECKUE PACUeThl, OCYIIECTBISATh aHAJIU3 M HAa OCHOBE ITOTO JCNaTh
000CHOBAHHbBIE BLIBOJIBI;

MpE/CKa3blBaTh U HAXOJIUTh ONTHUMANbHBIE YCIIOBUS MPOBEACHHS XMMHUYECKOTO TMpolecca ¢
[ENbI0 TOTYYSHHSI MAKCHMAIIbHO BO3MOYKHOTO BBIX0OJIa HHTEPECYIOIIETO MPOAYKTa;
MPEJICTaBISITh JaHHBIC JIA0OPATOPHOTO HCCIENOBaHUS B rpaduueckoit ¢opmMe M Ha OCHOBE
MOJTYYEHHBIX ~ 3aBUCUMOCTEH  ONpPENENSITh  COOTBETCTBYIOIIME TEPMOJUHAMUYECKHE U
KMHETUYECKUE XapaKTEePUCTUKN XUMHUECKON CHCTEMbI U XUMHYECKOT0 TIPOIIECcca;
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— TMPOBOAMUTH AHAIU3 M KPUTHUYECKU OLIEHUBATH IOJyYCHHbIE SKCIEPUMEHTAJbHBIC JaHHbIE,

000011aTh 1 eaTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.
Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKHX METOMOB (DU3NYECKOW XUMHUHM ISl PEIICHHS
KOHKPETHBIX UCCIIEOBATENILCKUX 3a/1a4;

— HaBBIKAMH ONpPEJCNCHHUs COCTOSHHUS pPaBHOBECHS M CAMOIPOHM3BOJIBHOTO HANpaBJICHUS
XMMHYECKOT0 TIPoLecca;

— mpuemMaMu OOpaOOTKM MOJYYEHHBIX OMNBITHBIX JaHHBIX JUIS BBISBICHHS W YCTAHOBJICHUS
B3aMMOCBSI3€ MEXIy TEPMOAMHAMHUYECKUMH CBOWCTBAMH W (PH3MYECKUMH IapamMeTpaMmu
nporecca;

— 3HaHWSAMHU OCHOBHBIX 3aKOHOB (DM3MYECKOW XUMHHU ISl COJCp)KAaTeIbHOM WHTEpIpeTaluu
TEPMOJIMHAMHYECKUX PACUETOB.

3. Kpartkoe coaep:xaHue TUCUHMILIHHBI

Paznen 1. Xumuyeckasi TepMOIMHAMUKA

1.1. TlepBblii 3aKOH TEPMOIUHAMUKHI

TepMonnHaMuyeckue CHCTEMbl U TEPMOAMHAMMYECKHE IapaMeTpbl. OKCTEHCUBHBIE U
UHTCHCUBHBIC CBOMCTBa cHUCTeMbl. TepmoauHamuyeckuil mnporecc. DyHKIMH COCTOSHUSA H
¢yHKIMKM mpouecca. BHyTpeHHss 3HEprust U SHTaIbNMs, MX CBOWCTBA. Termora W pabdora Kak
dopmbl epeaun sHeprun. Padora pacmupenus rasa u nojaesHas padora. @opMyaIupoBKU IEPBOTo
Hayaja TEpMOJAMHAMUKH. B3auMOCBS3b TEMIOTHI, padOThl U MU3MEHEHMs] BHYTPEHHEW 3HEPIUU B
U30XOPHOM, M300apHOM M HM30TEPMUYECKOM Ipoleccax. TemnaoéMKOCTh BellecTBa — HM30XOpHas
wiu u3o0apHasi, MOJIsIpHasi, yjaenbHas. TennoéMKoCTh UlealbHbIX Ia30B, B3aUMOCBA3b MOJISIPHBIX
terioéMkocted Cp u Cv uaeanpHOro rasa. Temao€MKOCTh TBEPABIX BELIECTB M HKUJIKOCTEH.
3aBUCHUMOCTb MOJISIPHOM HM300apHOI TEIIOEMKOCTH BeLIeCTBa OT TEMIIEPaTyphl, SMIMPUUYECKUE
ypaBHEHHMsI (CTETIEHHBIE Psi/ibl), UX IPUMEHUMOCTb. 3aKoH KyOooB [lebas, npaBuio drosnonra u Iltu.
Cpennsisi m3o0apHasi TEIUIOEMKOCTh BEILECTBA B HMHTEpBaje Temmeparyp. lemieparypHas
3aBHCUMOCTH TpHpalieHus sHTansnuu Bemectsa (Hr — Ho) mpu nmoctosHHOM naBieHuu ¢ yuéTom
¢da3zoBpix TmepexosoB. TeroBoi 3ddext xumuyeckoro mnporecca. OCHOBHOE CTaHIApPTHOE
cocrossHue. CraHAapTHbIE SHTAJbIUU OOpa30BaHUS W CrOpaHus BellecTB. [IpuMeHeHHe 3akoHa
['ecca a1l BbIUKCIEHMS TEIIOBBIX 3()(PEKTOB XUMHUUECKMX U (PU3NKO-XMMHUECKHUX MPOIECCOB.
CBs13b Tem10BbIX 3()(PEKTOB MpU MOCTOSTHHOM 00BbEME U NMPH MOCTOSHHOM JIaBI€HUHU. 3aBUCUMOCTh
TeroBoro 3¢ddexra peakuuu OT TemmepaTypbl. BriBojgy u ananu3 ypaBHeHus Kupxroga B
muddepennmanbHoil popme. MHTerpupoBanue ypasHenus Kupxroda.

1.2. BTopoii 3aK0H TepMOTUHAMUKH.

CamoIpou3BOIbHBIE U HECAMOIIPOU3BOJIbHBIE, 0OpaTUMble U HEOOpaTHUMbIE, PAaBHOBECHBIE
(KBa3MCTAaTUYECKHE) M HEPABHOBECHbIE mpolecchl. PaboTa paBHOBECHOIO M HEPaBHOBECHOTO
npoueccoB. POpMyJIMPOBKM BTOPOr0 Hayaja TEPMOAUHAMHMKU. OHTPONUS KaK KpUTEpHi
HAIpPaBJIEHHOCTH CaMOIIPOU3BOJIBHBIX IPOLIECCOB M PaBHOBECHS B HM30JIMPOBAHHBIX CHCTEMAX.
3aBUCUMOCTb SHTPONHHU BEIECTBA OT MapaMETPOB COCTOSIHUA (TeMIepaTypbl, JaBlieHus, 00beMa).
Pacyer m3MeHeHHs SHTPONMHM B PA3IUYHBIX MpOIEccaX, CBA3AHHBIX C M3MEHEHUEM COCTOSHUSA
UJCANBHOTO Ta3a, a TaKKe YMCTHIX TBEPABIX WM XUAKUX BeleCTB. l3MeHeHue sHTponuu B
Ipolecce CMELIEHUs HAealbHbIX Ta30B. M3MeHeHne sHTponun npu (a3oBbIX nepexoaax. Temnopas
teopema Hepncra, nocrynar Ilnanka (Tperbe Hawano TepMOAMHAMUKHK). CTaTHCTHUYECKas
MHTEpIIpETalMs BTOPOro Hayana TepMOAMHAMHKH, ypaBHeHHE bonbimana-Ilnanka. Beruncinenue
a0COJIIOTHOW SHTPONMMHU BellecTBa. PacueT M3MEHEHMs SHTPONMU B XUMHUYECKUX PEaKIUSAX IpH
paznuuHbIX Temrneparypax. O0veaunenHoe ypaBHeHue | u Il 3akoHOB TepMoanHaMHUKU. DHEPrus
['enpmronbiia U 3Heprusi ['m60ca Kak KpUTEpUM HANpPaBIEHHOCTH IPOLIECCOB M PAaBHOBECUS B
3aKpBITHIX CHUCTEMaX. XapakKTepucTuueckue (yHKIUU. 3aBUCUMOCTb HHepruu ['enpMronsua u
sHeprun I'mb60Oca oT mapameTpoB cocTosHusA. TemmnepaTypHas 3aBHCUMOCTh 3Hepruu ['ub60ca
BellecTBa ¢ yu€tom (a3oBbIX nepexoaoB. Pon ¢gazoBoro nepexona (mepBblid, BTOpoit). YpaBHEHUs
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['u60ca-I'enbmronbiia. Pacuer m3mMeHeHud cTaHmapTHBIX 3Hepruid ['mb66ca m Ienpmromnsiia B
XUMHUYECKHUX peaKklUsaX IIPU pa3IMYHbIX TEMIIEpaTypax.

CucreMbl TIEPEMEHHOrO COCTaBa. XHMHYCCKHW IOTCHIMAT KOMIIOHCHTa CHCTEMBI.
3aBI/ICI/IMOCTB XUMHUYCCKOI'0O MoTcHOuaJa OT AaBJICHUA U TeMHepaTprL YCHOBI/ISI paBHOBGCI/IH nu
CaMOIIPOM3BOJILHOTO MPOTEKaHUS MPOIecca B CUCTEMaX IIEPEeMEHHOT0 COCTaBa.

1.3. Xumuueckoe paBHOBECHE.

MatepuanbHbplii  OallaHC XMMHUYECKOM peaklud, CTENeHb MPEeBPALleHUs, XUMUYecKas
nepeMeHHas. Y paBHEHHE H30TEPMbI XUMUYECKOU peakiuu (u3oTepMbl Bant-T'odda). Xumuueckoe
CPOACTBO. AHaJM3 YpaBHEHHsI M30TEPMbl JI OMNpEENICHUs HaIpaBlIECHUS CaMOIPOU3BOJILHOTO
IPOTEKAaHNUs XUMHUYECKONM peaklUuud OT JAHHOTO HCXOJHOro (HEpaBHOBECHOI'O) COCTOSIHMSI.
TepMoauHaMuyeckass KOHCTaHTa XHMHMYECKOTO paBHOBECUS M SMIIMPUYECKHE KOHCTAHThI
xummnueckoro paBHoBecus (Kx, Kc, Kn, Kp), ypaBHEHMS HX CBs3M Ul peakUuu B H€albHOU
ra3oBoii cMecu. KOHCTaHTBI paBHOBeCHS Ui TOMOT'€HHBIX M I'€TEPOT€HHBIX peaklui, NaeaabHbIX U
HEUJCAIbHBIX PEAKIMOHHBIX CUCTEM (Ha mpumepax). CMelleHne XMMHYECKOro pPaBHOBECUS IPHU
u3MmeHenuu obmero nasinenus (T = const) u npu nobaeneHuu B cucreMy uHeptHoro rasa (T =
const, P = const).

BnusHue Temneparypbl Ha KOHCTAHTY XMMHUYECKOTO PaBHOBECHsI, YpaBHEHMs M300apbl U
M30XOpbl XMMUYECKOM peakuuu. BbIBOJ, aHAIM3 M MHTETPUPOBAHME HA3BAHHBIX YPAaBHEHWM Ha
npruMepe ypaBHEHHUs M300apbl. Pacder cpenHero M MCTUHHOIO TEIUIOBOro 3(deKkra XUMUYECKUX
peaKkui U3 3aBUCHMOCTH TEPMOJIMHAMMYECKOW KOHCTAHTBI PaBHOBECHs OT TemiepaTrypsl. Pacuer
KOHCTAHT PABHOBECHS XHUMHUYECKUX PpEaKUUil U3 CTaHAAPTHBIX TEPMOAMHAMHUYECKUX (GYHKLIUH
BEILECTB. BBIYMCIIEHNE KOHCTAHT PAaBHOBECHS XUMHUYECKHMX PEAKLUUN IO CIPAaBOYHBIM JaHHBIM O
KOHCTaHTax paBHOBECHUs peakluii 00pa3oBaHUs COCAMHEHUI U3 MIPOCTHIX BEIIECTB.

Pa3nes 2. ®a3oBble paBHOBeCHS B O/JHOKOMIIOHEHTHBIX CHCTEMaxX

2.1. ®a3oBEIe nepexoanbl U (1)8.30Ba${ JuarpaMma COCTOAHUA I OATHOKOMIIOHCHTHBIX CUCTEM

®daza, KOMIOHEHT, Yucio cTeneHeit cBo0oabl. [IpaBurno a3 ['m60ca. [Ipumenenue npasuia
da3 ['ub6ca s ananuza (a3oBBIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX cucTeMax. Jluarpamma
COCTOSIHUSI OJHOKOMIIOHEHTHOM CHCTeMBI, €€ (a3oBble TIONS, JMHUH W TPOWHBIE TOYKH,
BBIpQXAIOIINE COOTBETCTBEHHO ojaHOda3zHoe, nByx(dazHoe u TpexdazHoe paBHOBECHS.
Hacepiennsiii nap, TemreparypHas 3aBHCUMOCTH JIaBJICHUS HACBIIIEHHOro mnapa. Kputudeckas
TOYKa, KPUTHUECKOE COCTOSHUE BEIIECTBA, €ro OCOOCHHOCTH. BBIBOI ¥ aHaiM3 ypaBHEHUS
Knaneiipona. 3aBUCHMOCTb TemmepaTyphl IUIABJICHHUS OT BHEIIHErO JIaBJICHHS, MHTETPUPOBAHHE
ypaBHeHus KnamnelipoHa 1yist paBHOBECHS TBEPJIOE TeEJO - *KHUIKOCTh. PaBHOBecHs ¢ ra3oBoi (a3oii,
ypaBHeHue Knaneiipona-Knaysuyca, BbIBOJA M MHTETPUPOBAHUE YPABHEHHUS U1l ONHMCAHUSA JIMHUN
UCIapeHus W CyOnMManuu, UCHOoNb3yemble aomymieHus. OmpeaeneHue KOOPAMHAT TPOHHOM
TOYKH.

2.2. OnpeneneHue TepMoIMHAMUYECKUX (YHKINH mpoliecca (a3oBoro nepexosa

[Ipumenenne  ypaBHenuss — Kumanelipona-Knaysmyca — mis pacueta  M3MEHEHMS
TEPMOJMHAMMYECKUX (QYHKIUH 1pu (Pa30BbIX MPEBpaAIICHUAX. B3auMOCBA3b SHTANBNUN
TIJIABJICHUS, UCTTAPEHUSI U BO3TOHKHU B TPOMHOM TOYKE. OMnupudeckoe npasuio Tpyrona.Pazmen 3.
TepmoanHaMmu4eckasi TeopHsi paCTBOPOB
3.1. OcHOBBI TEpMOIMHAMUKH pacTBOPOB. [laprmanbHble MOJBHBIE BETUYHHBI

Knaccudukanuu pactBopoB. IlapuumanbHele MOJIpHbIE BeNUYMHBL. YpaBHeHUs ['n6Oca-
Miorema (BeIBOJI M aHaiu3). MeTonbl ompeseseHus MapUuaibHbIX MOJIIPHBIX BEJIWYUH (METOJ
KacaTeNbHBIX M METOA OTpe3KoB). OTHOCHUTENbHBIE NapLUAIbHBIE MOJISIPHBIE BEIMYUHBI
(mapruanbHble MOJISIpHbIE PyHKIIMU cMenieHus). TepmoanHaMudeckiue QyHKIIMU CMEIIeHHUS.

3.2. TepMO,Z[I/IHaMI/ILICCKOe OINMUCAHUC NACAIBbHBIX U HCUACAIIbHBIX PACTBOPOB
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WneanbHble (COBEepIIEHHBIE) PACTBOPHL. XUMHUUECKHI MOTEHIIMAI KOMIIOHEHTA HUJEaIbHOTO
pactBopa. TepmomuHamudeckue (GyHKIIMM CMEIICHUs JUIsl MACadbHBIX pacTBOpoB. PaBHOBecue
"uneanbHBIN pacTBOp-map", 3akoH Payns, rpaduueckas nHtepnpetamnus 3akona Payns. [IpenensHo
pa3z0aBiieHHbIE pacTBOPHI, 3aK0H ['eHpH. YpaBHEHHE XMMUYECKOTO MOTEHIIUANA JIsi PACTBOPUTENS
U pacTBOpeHHOro BeulecTBa. HewpaeanbHble (peanbHbIE) PACTBOPHI, IOJIOKUTEIbHBIE U
OTpHULIATENIbHbIE OTKJIOHEHUsI OT wujeanbHocTh (0T 3akoHa Payms). CranmapTHble COCTOSTHUS
KOMIIOHEHTOB pacTBopa. CuMMeTpuyHass M HECUMMETpUYHas CHUCTEeMBbl cpaBHeHHs. Pacuer
AKTUBHOCTEH ®  paIMOHAJIBHBIX KOI(PPHUIMEHTOB aAKTUBHOCTH KOMIIOHEHTOB  pacTBOpa.
Tepmoaunamuyeckue (GYHKIUM CMEHICHHMs] [UIsl HEUJCealbHbIX pPacTBOPOB. 3aBUCHUMOCTH
AKTUBHOCTH U KO3 (UIIMEHTA AKTUBHOCTHA KOMIIOHEHTA OT TEMIIEPATyphl U JaBIICHUS.

3.3. KomnmuraTuBHbIE CBOMCTBa pPa30aBIEHHBIX PACTBOPOB HENETYYHMX BEUIECTB B JETY4YeM
pacTBopuTelie

KonnuratuBHble CBOWCTBa pPa30aBIEHHBIX PAcTBOPOB HEJIETYYMX BELIECTB B JIETYYHX
pacTBOpUTENAX (IOHMKEHUE AABJICHUS HACBHILIEHHOTO Iapa pacTBOPUTENS HAJ PACTBOPOM I10
CPaBHEHMIO C YHCTBIM PAaCTBOPHUTEJIEM, MOBBILICHUE TEMIIEPATyphbl Hauana KUIIEHHUsS U TOHW)KEHUE
TEMIIepaTyphbl Hayaja OTBEPACBAHUS PACTBOPOB, OCMOTHYECKOE JIaBJICHUE). DOYTHOCKOMNYECKas
U KPHOCKOMMYECKass KOHCTaHThl PacTBOPHUTENS. BBIBOA ypaBHEHUs, CBS3BIBAIOLIETO MMOHM)KEHUE
TEMIEpaTypbl Hayajla OTBEpJEBaHUS C KOHLEHTpauuend pactBopa. OcMoc, OCMOTHYECKOE
JaBiieHHe, oOpaTHbI ocmoc. Vcronb30BaHME KOJUIMTATUBHBIX CBOWCTB JJISL  OINpeesICHUs
MOJIIPHOW MacChl, CTETIEHU JUCCOLUAIIMHN UJIM CTETIEHU aCCOLMAIlMU PAaCTBOPEHHOTO BEILIECTBA.

Pa3nen 4. ®a3oBbie paBHOBECHS] B MHOTOKOMIIOHEHTHBIX CHCTeMaxX
4.1. PaBHOBECHE «KHUJIKHUH PAaCTBOP - HACBILEHHBIN MIap» B IByXKOMIIOHEHTHBIX CHCTEMaX.

JlnarpaMMmsbl «1aBJIIEHUE-COCTABY, «TEMIIEPATYPa-COCTABY, «COCTAB M1apa-COCTAaB KUIKOCTH))
Ul WACATbHBIX W HEWJCaNbHBIX pacTBOpoB. llpumenenue mpaBmia ¢a3 K HCCICTOBAHHIO
nuarpamMM. 3akoHbl ['n06ca-KoHoBanoBa. A3eoTponus, TEpMOJMHAMUYECKOE YCIOBHE TOYKHU
azeorpona. IIpaBuno peruara. @OU3MKO-XMMUYECKHME OCHOBBI PA3ICICHUS JKHJIKHX CMecer
METO/1aMU MEPETOHKH U PEKTU(UKAITUH.

4.2. PaBHOBecHe (CKUAKOCTB-TBEPAOC» B ABYXKOMIIOHCHTHBIX CHUCTEMAX.

TepMudeckuil aHanu3, KpHUBBIE OXJIAXKACHMS, IOCTPOCHUE JAHMAarpaMMBbl IIABKOCTH I10
KpUBbIM oOXJaxJeHus. CHCTeMbl C OrpaHUYEHHOM M HEOIPAaHWYEHHONW pacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEpJOM cocTossHuM. M3omopdusm. Tumel TBepabIX pacTBOpoB. Jluarpammel
IUIABKOCTH  M30MOP(PHO KPUCTAUIM3YIOUIMXCA BemlecTB. JluarpamMmbl IJIaBKOCTH CHCTEM C
OTPaHMYEHHOM pACTBOPUMOCTBIO B TBEPIOM COCTOSIHMM. OBTEKTHYECKOE U MEPUTEKTHYECKOE
paBHOBecus. OrnpeneneHre CcOCTaBa HBTEKTUYECKOW KHUJIKOCTU IOCTPOEHHUEM TpPEeYrojbHUKa
Tammana. [Ipumenenue npasuia a3z ['m66ca k uccaenoBannio (Hha3oBbIX paBHOBECHIA.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bun yue6HO# paboThI 3E Axan. 4.
OO01mast TpPyA0€MKOCTh JTUCIIATIIHBI 5,0 180
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 64
Jlexuu 0,89 32
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[Tpaktuueckue 3arstus (I13) 0,89 32
JlabopaTtopusie padoTs (JIP) - -
CamocrosiTesibHas padoTa 2,22 80
KoHTakTHasi caMmocTosiTeNbHas paboTa 5 99 -
\ CamocTosiTenbHOE U3YUCHHE Pa3/IeNIOB AUCIUILIMHBI ' 80
Buabl KoHTpOJIA:
JK3aMeH 1 36
KonrtaktHas paboTa — MPOMEXKYTOUHAS aTTECTAIHS 1 0,4
‘ IToaroroBka K ’K3amMeHy 35,6
| Bu HTOrOBOT0 KOHTPOJISL: IK3aMeH
Bup yae6Ho# paboThI 3E Actp. 4.
OO01mast TpyTI0eMKOCTh TUCITUTUTHHBI 5,0 135
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 1,78 48
Jlexun 0,89 24
[TpakTuueckue 3ansatus (I113) 0,89 24
JlaGopaTopHbie paboTsl (JIP) - -
CamocrosiTesibHas padoTa 2,22 60
KoHTakTHas camocTosiTesbHas paboTa 299 -
\ CamocCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUILIMHBI ’ 60 |
Bujabl KOHTpOJIS:
JK3aMeH 1 27
KoHTtakTHas paboTa — MpoOMEKyTOYHAS aTTECTAIMS 1 0,3
| IToaroToBKa K 3K3aMeHY 26,7 |
| B HTOrOBOro KOHTPOJISL: IK3aMeH |

AHHOTanus padoyeil nporpaMmmsl Aucuunauibl «Koanougnas xumusn» (b1.6.11)
1. Heap nucuunIMHBI — IpuoOpeTeHre 00yJaromuMIcs 6a30BbIMUA 3HAHUSIMU
B 00JaCTH TEPMOAMHAMUKE IMOBEPXHOCTHBIX SBJIEHUN M CBOMCTBAM JIUCIEPCHBIX CUCTEM
U TOJy4eHHEe YMEHHM B YacTH HCIONIB30BaHUS JTUX 3HAHHWM MPH HCCIETOBaHUM,
IIPOEKTUPOBAHUU U CO3JAHUU PEAIbHBIX CHUCTEM, SBIIAIOIIMXCS B OOJNBIINHCTBE CIy4yaeB
TUCTICPCHBIMH.
2. B pe3yJabTaTe H3yYeHHs AMCUMILIMHBI 00y4aloluiics 0 NporpaMmMe 0axKajlaBpuara
JOJIKeH
Obnadams CIeayONIMMU KOMITETCHIIUSIMHU:
- CHOCOOHOCTh HCMOJNB30BAaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAy4YHBIX JUCHMIIMH B
npo(ecCHOHANBHOM ~ JEATEIbHOCTH, MPUMEHSITh METOJAbl MaTeMaTHYecKOoro aHajiuza |
MOJICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIeprUMeHTanbHoro uccienoBanus (OI1K-2);
- CHOCOOHOCTh HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAyYHBIE 3aKOHbBI JUIsi TOHMMAaHHUSA
OKpyKaromiero Mupa u sisieHuit npupoisi (OI1K-3).
3uamop:
- IPU3HAKHU OOBEKTOB KOJIJIOUTHOM XUMHUH U UX KJIaCCU(DUKAIIHIO.
- OCHOBHBIC TIOHSATHUS M COOTHOIIEHHS TEPMOJAMHAMHKH TIOBEPXHOCTHBIX SIBIICHUH (TEpMOTUHAMUKA
IIOBEPXHOCTHOTO CJIOSA; aAre3Hs, CMauMBAaHME M PACTEKaHUE KUAKOCTEH; AMCIEPCHOCTh M
TEPMOJIMHAMUYECKHE CBOMCTBA TEJ; aCOPOIIHS Ta30B U MapoB, a7COPOIHs U3 paCTBOPOB).
- OCHOBHBIE T€OpUH (PU3HUUECKON a1COPOIIHH.
- OCHOBHbIE TIPEJCTABICHHUS O CTPOCHMHM JBOMHOIO AJIEKTPUYECKOTO CJIOS; TMPUPOTY
IIEKTPOKUHETUYECKOI O TIOTEHIIMAJIa;0CHOBHBIE 3JIEKTPOKUHETUUECKUE SIBJICHMUS.
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- ycioBuA TpuUMEHUMOCTH 3akoHa (Crokca; 3akoH OHHITEeHA — (CMOJIyXOBCKOTIO,
rUIcomMeTpuueckoe ypaBHenue Jlarmaca.

- NPUPOAY CEIUMEHTALMOHHON M arperaTMBHOM YCTOWYMBOCTH; OCHOBHBIE CBOMCTBA PacTBOPOB
[TAB kak nmuo(UIbHBIX CHCTEM; OCHOBHBIC MO0keHus: Teopuu JJIPO; mpuuuHbl 1 0COOEHHOCTH
OBICTPOI M MEIJICHHOM KOAryJyIsIuy, KOHICHTPAIIMOHHOW U HEUTPATN3allMOHHON KOaryJIsIUH.

- TUTIBI CTPYKTYP, BOSHHUKAIOIINE B JUCIICPCHBIX CUCTEMAaX, MPUYMHBI U YCIOBHS UX 00pa3OBaHUS;
KJIaCCHU(UKALIMIO TUCTIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOMCTBAM.

Ymemo:

- pacCUMTHIBaTh NapaAMETPbI, KOTOPBIMHU XaPAKTEPU3YIOT TUCIIEPCHOCTD.

- [POBOJAMUTH pacCyYeThl C HCIOJb30BAHUEM OCHOBHBIX COOTHOILIEHHUW TEPMOJIMHAMHUKHU
MTOBEPXHOCTHBIX SIBICHUII.

- pacCUMTHIBAaTh OCHOBHbBIE XapaKTEPUCTHUKU MTOPUCTON CTPYKTYPHI.

- paccuuThIBaTh BEIWYUHY 3JIEKTPOKMHETHYECKOr0 MOTEHIMAIA 0 JAHHBIM 3JIEKTPOOCMOCA U
anekTpodopesa.

- paccuuThIBaTh HUHTETpalbHYI0 M JuddepeHalbHyl0 KpHUBBIE pacIpe/ieleHus] YacTHIl IO
pazmepam.

- pacCUMTHIBaTh U AaHAIIM3UPOBATH IOTEHLUUAIbHBIE KPUBBIE MAPHOI'O B3aUMOJECICTBUS YAaCTHUL.

- PacCCUMTHIBATh U U3MEPSATH BSI3KOCTh TUCIIEPCHBIX CUCTEM.

Bnaoemo:

- TMPEICTABICHUSMHU O POJU TOBEPXHOCTHBIX SIBJICHUH M JHUCIEPCHBIX CHCTEM B TEXHHUKE U
PUPOJE.

- METOJIJaMHU U3MEPEHUSI TTOBEPXHOCTHOTO HATSHKCHHSI, KPAeBOTO yIiia.

- 3HAHUSIMH O METOaX U3MEPEHHsI aICOPOIINH U yEIbHONH TOBEPXHOCTH.

- 3HAaHUAMH 00 YCJIOBUSX MPUMEHUMOCTH ypaBHeHU [ enbmrosbiia — CMOIYyXOBCKOTO;

- METOJaMU ONPEJEIEHUS HIEKTPOKUHETUUECKOTO TOTEHIINAIA.

- METOJIOM CEIMMEHTAIMOHHOTO aHAJIK3a.

- METOJIaMU OTIpeeNICHUS] KPUTHUECKOIN KOHIIEHTPAIIMM MULIEIIIO00Pa30BaHuUS,

- METOJIJaMH UCCJICIOBAHUS KUHETUKHU KOATYJISIUU.

- METOJJaMHU U3MEPEHHUSI U aHAJIN3a KPUBBIX TEUEHUS.

3.Kpartkoe conep:kanue JMCHUILTHHBI
Paznen 1. Ilpenmer u npu3Haky 0OBEKTOB KOJJIOUTHOW XUMHUH

KonnouaHas XxuMusi - Hayka O IIOBEPXHOCTHBIX SIBJIEHUSIX M JUCIIEPCHBIX CHCTEMaXx.
OCHOBHBIC TIOBEpXHOCTHBIC SIBICHUS: aAre3usi W CMadMBaHHUE, KalMJUIIPHOCTH, aacopOmus,
AIIEKTPUUYECKHE SBJICHUS Ha MOBEPXHOCTSX H JP.

OCHOBHBIE TPHU3HAKH JMCIEPCHBIX CUCTEM - TeTepOreHHOCTb M JAMCIEPCHOCTB;
MOBEPXHOCTHASI DHEPTHUsS; KOJWYECTBEHHBIE XapaKTEPUCTUKU IucriepcHOCcTH. Kiaccmbukarms
JMCTIEPCHBIX CUCTEM IO arperaTHOMy COCTOSIHUIO TUCIIEPCHOHM (a3bl U JTUCHEPCHOHHOW CpeJlbl.
Knaccugukaruss cBOOOTHOIUCTIEPCHBIX CHCTEM IO pa3MepaM YacTHIl M MO B3aWMOJCHCTBHUIO
MEXIy JUCHEepCHOHHON cpeno u aucnepcHod ¢as3oil. Poib MOBEpXHOCTHBIX SIBIEHUH U
JMICTIEPCHBIX CHCTEM B MPHUPO/IE, TPOMBIIUICHHOCTH U, B YaCTHOCTH, XUMHUECKOW TEXHOJIOTHH.

Paznen 2. TepMoarHaMuKa MOBEPXHOCTHBIX SBICHUN

OOmast xapaKkTEepUCTHKA IOBEPXHOCTHON dHepruu. [loBepxHOCTHast SHEpPrus B OO0IIEM
ypaBHEHMH 1-ro M 2-ro Hayal TepMOAMHAMUKU. [IOBEpXHOCTHOE HATSHKEHHE KaK Mepa dHEpPruu
['nb6ca MmexdazHoil moBepxHOCTU. [IOBEpXHOCTHOE HATSKEHHE - XapaKTEPUCTHKA TMPHUPOIBI
colpukacaronmxcs ga3 u ux B3auMmojieiictBus. CBOMCTBA MOBEPXHOCTEH KUIKUX U TBEPABIX TEIl.
VYpaHenue ['m00ca-I'enbmronbla A BHYTpEHHEH yAENbHON MOBEPXHOCTHOM 3HEpruu (IOTHON
MOBEPXHOCTHOW DJHEPruM). 3aBUCHUMOCTb JHEPreTHUECKHUX MapamMeTpoB IOBEPXHOCTU OT
Temmeparypsbl. [Iporieccbl caMOITPON3BOIBEHOTO YMEHBIIICHUST TIOBEPXHOCTHON SHEPTHH.

AncopOius ¥ MOBEPXHOCTHOE HaTshkeHue. CBSA3b BENMYHMHBI aJCOpOIMH C TMapameTpaMu
CHUCTEMBI: M30T€pMa, W3OMHKHA U u30CcTepa ancopOruu. Merton u30biTkoB ['mOOCa.
@dynnameHTanbHOe ajcopOumonHoe ypaBHeHue I['ub6ca. ['mGOcoBckas ancopOrus. YactHoe
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BbIpakeHHe ypaBHeHHs [100ca. IloBepXHOCTHO-aKTMBHbIE U MOBEPXHOCTHO-MHAKTHBHbBIC
BELIECTBA.

Anresusi, CMauyMBAaHWE M pacTEKaHWE JKUJKOcTeW. Anre3us u koreszus. [lpuponma cun
MexX(pa3zHOTo B3auMojelcTBUsA. YpaBHeHue Jlromnpe s paboTsl aaresun. CMadynMBaHUE W KpaeBOi
yroi. 3akoH lOnra. CBs3p paboOThl aAre3uu ¢ KpaeBeiM yrioMm (ypaBHenue Jlrompe-FOHra).
JInopunbubie ¥ JTHO(OOHBIE MOBEPXHOCTH. METONIbI OINpeneNeHusl KpaeBbIX YIJoB. BimsHue
MOBEepXHOCTHO-akTUBHBIX  BemectB (ITAB) wa cmauumBanme. Pacrekanume  KHIAKOCTEH.
Koadduuument pacrekanus no [apkuncy. Dddext Mapanronn. MexdazHoe HaTsIKEHHE Ha
TPaHUIE MEX]Yy B3aHMMHO-HACBIIIEHHBIMHM JKUJIKOCTAMM M IpaBwio AHTOHOBA. [IpakTtuueckoe
3HAYEHUE a/Ir€3UU, CMAUYMBAHUS U PACTECKaHUS.

JucnepcHocTh U TepMoIMHaMu4eckue cBoiicTBa Tei. [IpaBuino ¢a3 ['nb0ca u aucnepcHOCTS.
BnusHue KpuBU3HBI IIOBEPXHOCTM Ha BHYTpEHHee JnaBieHue Ten (ypaBHeHue Jlamaca).
IToBepxHOCTHast SHeprus u paBHOBecHbIe Gopmbl Ten. [Ipunnun ['mb66ca-Kropu. 3akon Bymbda.
Kanumnspuele sBiaenust (ypaBHeHue JKroopeHa), UX poib B NIPUPOJE U TEXHOIOIMH. MeToabl
ONpEeNENCHUsI MOBEPXHOCTHOTO HATSKEHUA. 3aBUCUMOCTh TEPMOJIMHAMMYECKOW pPEaKIIMOHHOU
CIIOCOOHOCTH  OT JUCHEepcHOCTU. YpaBHenwe KenbBuHa. BrusHue OHUCTIEPCHOCTH  HA
pPacTBOPUMOCTb, KOHCTAHTY PAaBHOBECHS XUMUYECKOM peakiuu, TeMiieparypy $pazoBoro nepexosa.

[TosryueHre AMCIIEPCHBIX CHCTeM. METOIbsl MUCTIeprHpoBaHus. YpaBHeHUEe PeOuHmepa s
paboThl JOUCHIEPTUPOBaHUA. AJCOPOIMOHHOE TOHWXKeHUEe mpouHocTH (dddekT PebOunmepa).
['omoreHHass W TeTeporeHHas KoHAeHcanms. MeractaOuinbpHoe coctosHue. Oueprust [ ub0ca
o0Opa3oBaHus 3apobliia HOBOW (ha3bl, KPUTHUECKHI paauyc 3apojblima. J[Be cTtanuu oOpa3oBaHUs
HOBOW (a3el. CBsI3p KHHETUKH 00pa3oBaHWs HOBOW (a3l C TepechilieHueM. YIpaBICHHE
JUCIIEPCHOCTBIO MPU TOMOTI€HHOW KOHAeHcauuu. [IpuMepbl MONy4eHUs AUCIEPCHBIX CUCTEM
MeToaMH (PU3UYECKOM U XUMUYECKOW KOHJICHCAIIUH.

Paznen 3. AncopOrimoHHbIE pAaBHOBECHS

Knaccudukanus MexaHu3MoB aacopOruu (pu3udeckas aacopOIus, XeMocopomwsi W
nonoobMenHasi ajncop6uus). Ilpupona agcopOoumoHHBIX cuil. OCOOEHHOCTH COCTABIISIFOIIMX CHJI
Ban-nep-Baansca (OpHEHTAalMOHHBIX, WHAYKIMOHHBIX M JMCIIEPCHOHHBIX) MpPU aJCOPOLHU.
VYpaBHEeHME U MOTCHLIMAIBHOW DHEPrHMM B3aUMOJEHCTBUS aroMa (MOJIEKYJIbI) C MOBEPXHOCTHIO
Tena.

AncopOius ra3oB M NapoB Ha OJHOPOAHON mHOBEpXHOCTH. 3akoH ['eHpu. YpaBHEeHHE
M30TEpPMbl MOHOMOJIEKYJISIpHON ajcopbuuu Jlenrmiopa u ero anHanu3. OnpeneneHue KOHCTaHT
3TOro ypaBHeHuUs (iuHeiHas (opma ypaBHeHus Jlenrmropa). YpasHenue @Dpeitnmuxa. Teopus
MOJIMMOJIEKYJISIpHOU  afcopobumu  bpynayspa, Ommera, Temnepa (BOT), ypaBHeHue wu30TepMBbI
ajgcopbumu, ero aHanus. Jlunelinas ¢popma ypaBHenus bOT u pacder ero koHcrant. Onpenenenue
yAeIbHOU oBepXHOCTH MeToioM BOT.

AncopOiys ra3oB M MapoB Ha NOPHUCTHIX Marepuanax. KonndecTBeHHBbIE XapaKTEpUCTUKU
NOPUCTBIX MaTepuaioB. IlopucTbie Tena KOpPHYCKYISIPHOM, KPHUCTAJUIMYECKOM U TyOuaToi
CTPYKTYpbI, MeToAbl MX monyudeHus. Knaccupukanus nop nmo J[yOMHUHY M ee B3aUMOCBS3b C
TEOPHUSMHU aJCOPOLIUH.

Teopuss kanwuIsIpHON KoHAEHcauuu. KanwisipHO-KOHAEHCAMOHHBIN rucrepesuc. Pacuer
MHTETpabHON U b depeHanbHON KpUBBIX pacnpezeneHus o0bema 1mop rno pasmMepam.

OcobeHHocTH a/1copOLIMK Ha MUKPOIIOPUCTHIX MaTtepuainax. [lotenuuansHas Teopus [lonsHu.
AICOpOLIMOHHBIM  MOTEHIMAN. XapaKTepucTuueckas KpuBass ajacopOuuu. TemmepaTypHas
MHBapUAHTHOCTb U ah(PUHHOCTh XapaKTEPUCTUUECKUX KPHUBBIX. OOO0OIIEHHOE ypaBHEHUE TEOPHH
JlyObunuHa 0OBEMHOTO 3aloJHEHHs] MUKPOIOpP, YacTHBIE CIy4yad 3TOT0 ypaBHEHMs (ypaBHEHHE
Jybununa-PanynikeBuya). AcopOIusi ra3oB ¥ HapoB B XUMUYECKON TEXHOIOTHUH.

AJcopOuusl MOBEpPXHOCTHO-AKTUBHBIX BellecTB. BimsHue crtpoenus moinekyn I[IAB Ha
MOBEPXHOCTHYIO aKTUBHOCTb, IipaBmiIo J{rokno-Tpaybde. 3aBUCHMOCTh TOBEPXHOCTHOTO HATSKEHUS
OT coCTaBa pacTBopa INpu coOmoaeHun 3akoHa ['eHpu u ypaBHeHus Jlenrmiopa. YpaBHeHHe
HIumkoBcKoro. YpaBHEHUsI COCTOSIHUS ra3000pa3HbIX MOBEPXHOCTHBIX (3COPOIIMOHHBIX) MICHOK.
TuIbl MOBEPXHOCTHBIX IUIEHOK M ONpEIEIeHUE MX XapakTepHCTHK. Beckbl JleHrmropa. dakTopsl,
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OINpPENIENSAIONINE arperaTHoe COCTOSHUE aJCOPOLMOHHBIX IUIeHOK. OmpeneneHne CTpOeHUs
a/ICOpOIIMOHHOTO CI0s U pa3MepoB Moekyn [TAB.
Paznen 4. Dnexrpudeckyre sBJICHUs HA IOBEPXHOCTH

HBoinoit snexrpuueckuit cnoit (AIC), mexanusmbl obOpazoBanus [[DC. CooTHomeHus
MEXY MIEKTPUUECKUM MOTEHLHMAIOM M MOBEPXHOCTHBIM HaTsKeHHeM (ypaBHeHus Jlunmmasa).
DneKTpoKanWUISIpHbIE KPUBbIE U onpeenenne napamerpoB JI9C 1o 3TUM KpUBBIM.

O6mme mpeacrarnenus o teopusix crpoenus DC. Teopus I'yu — Uenmena. YpaBHeHHe
[Tyaccona-bonsumana s quddysnoit uactu 13C u ero pemenue. Tonmmnaa quddy3HOro cios u
BIIMSIHHE Ha Hee pa3auvHbIX (akTtopoB. J[BoiHOW 3yekTpuueckuii cioi mo Tteopuw LlltepHa,
nepe3apsiika nosepxnoctu. [Ipumepst oopazoBanust 13C. Munenisl 1 UX CTPOCHHE.

Yerblpe BuAAa INEKTPOKMHETUYECKUX SBICHUM. OJICKTPOKMHETUYECKUM IOTCHIMAN H
BIIMSIHAE Ha HETO Pa3iINuHbIX (pakTopoB. YpaBHeHue I enbpMronbua-CMOITyXOBCKOTO IS CKOPOCTH
HepeHoca Ipu MEKTpoocMoce U eKkTpodopese. IP(PeKThl, HE YUUThIBAEMbIE 3TUM YPaBHEHUEM
(TOBEpXHOCTHAS IPOBOJUMOCTb, AJIEKTPO(OPETHIECKOE TOPMOKEHHUE, PEeTIaKCallMOHHbBIN 3P (deKT).
[TpakTHYecKkoe UCTI0IB30BaHUE DIEKTPOKMHETUYECKUX SBJICHUM.

Pasnen 5. Kunernueckue cBOWCTBA IUCIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTALIMOHHOIO aHanu3a. CBA3b CKOPOCTU OCaXJAECHUS YaCTHULl C UX Pa3MEPOM.
VYcnosusa cobmroaenust 3akoHa Crokca. CelMMEHTALMOHHBIA aHAJIW3 MOJUIUCIEPCHBIX CHCTEM.
KpuBas cenumeHtanuu. Kpusble pacnpeneseHHs 4YacTHULl IO paanycaM. OKCIEPUMEHTAJIbHBIE
METO/Ibl B CEJMMEHTALIMOHHOM aHaJIM3E.

MornekynsipHO-KMHETHYEeCKass ~ Mpupoja  OpoyHOBCKoro  ABikeHHs. CBsi3b  Mexay
CPEIHEKBAIPATUYHBIM CIBUTOM 4YacTUll M KodpdurmentoM auddysun (3akoH ODifHIITEHHA-
CMOIyXOBCKOr0).  DKCIepUMEHTaJbHas MpoBepKa 3akoHa  DiHIITeHHAa-CMOIYX0OBCKOTO.
CrnenctBus U3 TEOpUU OPOYHOBCKOI'O ABHXKEHUS.

CenumeHTalMOHHO-1U (D y3HOHHOE paBHOBECHE, TMIICOMETPUYECKUI 3aKOH.
CenuMmeHTallMOHHAS YCTOMUNBOCTD IUCIIEPCHBIX CUCTEM.

Paszien 6. ArperatuBHas yCTOMYMBOCTD M KOATyJIALUs AUCIIEPCHBIX CUCTEM

OO61re BOIPOCHl YCTOMUMBOCTH AMCIEPCHBIX cucTeM. CeAMMEHTalnOHHAasl U arperaTuBHast
ycroiunBocTu cucteM. JlnopuibHble U TMO(QOOHBIE CUCTEMBI: CaMONIPOU3BOJIbHOE 00pa3oBaHUeE
OJIHMX U HEOOXOAMMOCTh cTadumu3anuu apyrux. Kpurepuii nuodunsHocTH cuctem no Pedbunnepy-
Llykuy.

JInoduneHple aucnepcHble cucteMmbl. Kiaccuduxanmus u olmias  XapakTepHCTHKa
MOBEPXHOCTHO-aKTUBHBIX ~ BEUIECTB. TepMOAMHAMHKA M MEXaHU3M MHLEII000pa30BaHuUs.
Crpoenne munenn [TAB. Comobunuzanus. OcHOBHbIE (DaKTOPBI, BIMSAIONIME Ha KPUTHYECKYIO
KOHIIeHTpauuto munetoodpasosanus (KKM). Meroner onpenenenuss KKM. I[Ipumenenue [TAB.

JInodobusie aucnepcHble cucteMbl. DakTopsl ycToHUMBOCTH JTMOGOOHBIX cucTeM. boicTpas
U MeJUleHHas Koaryisauus. Knneruka xoarynsanuu no CmonmyxoBckomy. OnpezenieHne cKopocTu U
BPEMEHH OJIOBUHHOM KOAryssiuu. 3aBUCUMOCTD YHCJIa YaCTUL] Pa3HOTO MOPSIKa OT BpEMEHH.

OcHoBHble TOJNOXeHUs Teopun [lepsruna, Jlangay, @Pepses, OsepbOeka (IJIDO).
PackiinHuBaroliee 1aBjaeHUE U €ro COCTABIAIOIINE. DHEPTHsl 3JIEKTPOCTATHUECKOIO OTTAIKUBAHUS
IpU B3auMOJEHCTBUU cinabo3apsHKeHHBIX MoBepXxHocTed. Cuiibl M dHeprus nputspkeHus. Ob1ee
ypaBHEHHE [UIsI DHEPruM B3aMMOACHCTBMS JAMUCIEPCHBbIX dacTull. [loTeHuuanbHBIE KpUBbHIE
B3aUMOJICHCTBUS YacCTHUI] B MOHOCTaOMJIM3MPOBAHHBIX JUCIEPCHBIX cucTeMaX. lloTeHnManbHbIHN
Oapbep U €ro 3aBUCHUMOCTb OT TOJIIMHBI Auddy3Horo cios. Koarymsuus B nmepBoM U BTOPOM
MUHMUMyMax. HelTpanuzanuoHHas W  KOHLEHTpalMoHHas koarymsauus. Ilopor ObicTpoii
koarymsiuun. [Ipaswno Illynene-I'apau. 3axkon [epsruna. CraOunuzanusi AUCTIEPCHBIX CHCTEM
BbICOKOMOJIEKYIIsIpHbIME coefrHeHusiMu (BMC) u ITAB. MeToabl OYMCTKH NMPOMBILIUIEHHBIX U
OBITOBBIX CTOKOB, OCHOBaHHbIE Ha U3MEHEHUH arperaTuBHON U CETUMEHTAIIMOHHOW YCTOWYUBOCTH
JUCIIEPCHBIX CUCTEM.

Paznien 7. CTpykTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA AMCIIEPCHBIX CUCTEM
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Tumnsl cTpyKTYp, 00pa3yroIuXxcs B arperaTUBHO-YCTOMYMBBIX M arperaTUBHO-HEYCTOMUMBBIX
JUCIEPCHBIX  cucTemax. JKHUIKOKPUCTAJUIMUECKOE  COCTOSIHME  arperaTMBHO-YCTOWYMBBIX
JUCIIEPCHBIX CHCTEM.

Bo3nukHOBeHHE OOBEMHBIX CTPYKTYp B  arperaTMBHO-HEYCTOWYHMBBIX  (JHMO(MOOHBIX)
JMCIIEPCHBIX cHucTeMax. B3auMocBsA3p MEXIy BUAOM IMOTEHLUAIBHOW KPUBOM B3auMOJEHCTBUSA
yactul (no teopuu AJIPO) u TUIIOM BO3HUKAOWIUX CTPYKTYp. KoarynsuuoHHO-TUKCOTPOIIHbIE U
KOH/IEHCAllUOHHO-KPUCTAJUIM3aLMOHHbIE CTPYKTYphI. Ilepexon onHux crpykryp B apyrue. Teopus
CTPYKTYpoOoOpa3zoBaHus ((U3MKO-XUMHUYECKasi MEXaHWKa) KaK OCHOBA TIIOJIyYE€HHUS HOBBIX
MaTepHaloB.

Peonornueckuii MeTon HcCCleIOBaHUS JAMCIEPCHBIX CcHCTEM. (OCHOBHBIE HOHSATHUS MU
uzieanbHbIe 3aKOHBI PEoIOruu. MoeapoBaHue peoJorHueckux cBocTB Ten. Monens Makcsenia,
mopenb Keaspuna-doiirra, moaens buarama.

Knaccugukanus aucnepcHbIX CHUCTEM 10  CTPYKTYPHO-MEXaHHYECKMM  CBOMCTBaM.
Hpr0TOHOBCKHE U HEHBIOTOHOBCKHE KMIKOCTH. [IceBomiacTuueckie U AUIaTaHTHbBIE XKUIKOCTH U
TBEp00Opa3Hble Tena. BA3KOCTh KHUIKHUX arperaTMBHO YCTOHYMBBIX JHUCHEPCHBIX CHCTEM.
VYpaBuenuss OiiHmteitna, Illtayaunrepa, Mapka-Kyna-XayBunka. Peosornueckue cBoiicTBa
CTPYKTYPHUPOBAHHBIX KUJIKOOOPA3HBIX U TBEPILOOOPA3HBIX CUCTEM.

8. 3akroueHue

[ToBepXHOCTHBIE SIBICHUS U JUCIIEPCHBIE CUCTEMBl B XMMUYECKON TexHonoruu. Komnonanas

XHAMHS M OXpaHa OKPYKAOLIEH CPEeIbl.

4. O0beM y4eOHOI TUCHUTITHHBI

. 3aueTHbIE AxkanemMuyeckue
Bun yuebHoit paboThl
€IMHUIIBI Yackl
O01masi TPY10eMKOCTb TUCIHILIHHBI 5,0 180
KonTakTHas padora — ay1MTOPHbIE 3aHATHS 1,78 64
Jlexumu (Jlek) 0,89 32
[IpakTuueckue 3anstus (I113) - -
JIaGoparopusie pabotsl (JIP) 0,89 32
CamocrosiTesibHas padoTa 2,22 80
KoHTakTHas camocTosiTenbHas paboTa -
[ToaroToBka K 1a00paTopHbIM paboTam 2,22 40
CaMocTosiTenbHOE U3YUEHUE PA3/AETI0B JIUCIUILIUHbI 40
JIK3aMeH 1,0 36
KonTakTHas paboTa — MpOMEKYTOUHAsl aTTECTALIUS 10 0,4
IToaroroBka K 3K3aMeHy ' 35,6
By uToroBoro KOHTpoJISL: JK3aMEH
. 3aueTHble | ACTPOHOMUYECKHU
Bug yuebHoit paboThl
€IUHULIBI € yachl
OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 5,0 135
KonTakTHas padora — ayiMTOPHbIE 3aHATHUS 1,78 48
Jlexumu (JIek) 0,89 24
[TpakTuueckue 3ansatus (I113) - -
JIaboparopusie padotsl (JIP) 0,89 24
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CamocrosiTesbHast padoTa 2,22 60
KonrakTHas camocTosiTeNIbHAs paboTa -

[ToxroroBka K 1a00paTopHbIM paboTam 2,22 30

CamocTosTeNnbHOE U3YYCHHUE Pa3eiOB TUCIUIUIHHBI 30

9K3aMeH 1,0 27

KoHTtakTHas paboTa — MpoMEeXyTOYHAS aTTECTAIIHS 10 0,3
IToaroroBka K ’K3amMeHy ' 26,7
Bujx UTOroBOro KOHTpOJIS: JK3aM€EH

AHHOTanMA padoyeil NPOrpaMMbl AUCUHMIIMHBI KAHAJIMTHYECKAS XUMHA U (PU3UKO-
XuMHUYeckne MeToabl anajau3a» (b1.512)

1.lenn u 3aga4M M CHUILIHHBI
[lenp QuCHMIUIMHBL NpHOOpeTeHHe OOy4aroIMMUCS 3HAHWHM 10 OCHOBHBIM TIPYyINIaM METOJIOB
XUMHYECKOIO  aHaiu3a, Haumbojee IIMPOKO IPUMEHSEMBIX B  MPOMBINUIEHHOCTH U
UCCIIeI0BaTeIbCKON padoTe, a TakkKe KOMIIETCHLIMH, HEOOXOIMMBIX XMMHUKaM-TEXHOJIOIaM BCEX
CHEIMAJIbHOCTEN JUIsl pellIeHNs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaIM3a.
2. B pe3yJbTaTe 0CBOCHHS IMCUMILIHHBI 00y4YAIOIIMIACH T10JI2KEeH:
OBJIAJIETh CIAEAYIOLMMU oluienpodeccuoHanbHbiMu KomnereHuusamu (OIIK):
- CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUYHBIX JUCLMIIMH B
npo(eCcCHOHANIBHON ~ JEATEIbHOCTH, MPUMEHATh METOAbl MAaTEMaTH4YECKOrOo aHalu3a WU
MO/ICJIUPOBaHHUsI, TCOPETUIECKOTO U dKCIIepUMEHTaIbHOTo uccienoBanus (OI1K-2);
- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI ISl TIOHUMAHHUS
OKpYy>Karomiero Mupa u sisnenuii npupoast (OITK-3).
3Hamy:
OCHOBHBIE [TIOHATHS, TEPMUHBI, METObI U IIPUEMBI KAUECTBEHHOI'0 U KOJIMYECTBEHHOTO
XUMHYECKOTO aHAIIN3a, TEOPUI0 XUMHUYECKHX U (PU3NKO-XUMHUUECKUX METOJIOB aHAIN3a, TPUHIUITHI
paboThl OCHOBHBIX MPHUOOPOB B (PU3UKO-XUMUYECKUX METOaX;
ymembo:
OPUMEHATh MPUOOPETEHHbIE NPAKTUUYECKUE HABBIKM B IMPO(ECCHOHATBHON JEATENIbHOCTH JUIS
pelIeHNs KOHKPETHBIX 3a/]ay; BJIaJeTh: IOHUMAaHUEM 1IeJiell U aIrOpUTMOB XMMHUYECKOI0 aHaJIN3a,
crioco0amMM pelIeHUs] aHATUTUYECKUX 3ajad, OLIEHKOM BO3MOXKHOCTEH KaXJI0ro MeToja aHaju3a,
OCHOBaMHU METPOJIOTMYECKOH OLIEHKH PE3yJIbTAaTOB KOJMYECTBEHHOTO XUMUYECKOTO aHAIN3a;
enademp:
MOHMMAHUEM IIeJiell U aJIfOPUTMOB XMMMUYECKOTO aHaiMu3a, Coco0aMM pelIeHUs] aHATUTHYECKUX
3a/1a4, OLICHKOM BO3MOXKHOCTEM Ka)kJOro METO/a aHalli3a, OCHOBAMH METPOJIOTMYECKOW OLICHKU
Pe3yJIbTaTOB KOJMYECTBEHHOTO XMMHYECKOIO aHajiu3a; MpUeMaMH HHTEPIPETAlUU pPe3ylIbTaToB
aHaJIM3a Ha OCHOBE KBAJIMMETPUUYECKHX OLEHOK; METOJOJIOTMEM METOJOB aHaliu3a, LINPOKO
UCIOJBb3YEMBIX B COBPEMEHHOM aHAJIWTUYECKOW MPAaKTHKE; CHCTEMOH BbIOOpa MeToaa
KauECTBEHHOI'O U KOJIMYECTBEHHOIO XMMHYECKOI 0 aHAJIN3a;
3. Kparkoe conep:kanue IMCIUNIHHBI:
Pazpea 1.
Beenenue.
AHanuTHuYecKas XMMHS KaK OCHOBA METOJIOB U3YUEHUS U KOHTPOJII XMMHUYECKOIO COCTaBa BELLIECTB
B MaTepuajibHOM IPOU3BOJICTBE, HAYYHBIX HCCIEJOBAHUSIX, B KOHTPOJE OOBEKTOB OKpYXKarolleH
cpenpl. Bunpl anann3a. AHaJIUTUYECKUN CUTHAJI KaK HOCUTEIb KaYECTBEHHOW M KOJIMYECTBEHHOU
uHpopManuu 00 OO0BEKTe aHalIM3a XUMHYECKHE, (PU3UKO-XMMHUYECKHE METONbl aHajlnu3a, HX
B3aMMOCBSI3b, COOTHOIIEHHE U TMpHUMEHEHHe. 3aJadyd U OOBEKThl XUMHUYECKOTO aHaju3a.
OneMeHTHbIN, (a30Bblid, (QYHKIMOHAIBHBIN (CTPYKTYpHbIH) aHanu3. KoaumdecTBeHHBIH
Ka4eCTBEHHBI aHalIM3 OpPraHWYeCKMX M HEeOpraHuyeckux BemecTB. OCHOBHBIE TpeOOBaHMUS,
IpenbsABIseMble K METOJAaM XUMHUYECKOro asanusa. I[lyT moBbIIEHUS H30MPaATEIbHOCTH
AHAJTUTMYECKUX peakuuil. ['pynmoBsle, oOmue, 4yacTHbIe peakUuu. AHanuTH4eckas ¢opma H
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aHamuTHYeckue mpu3Hakd. CoBpeMeHHble (U3MKO-XUMHUYECKHME METOAbl MJEHTHU(UKALUU
3JIEMEHTOB U COEUHEHUMN.

1.2. Meronpl KOJMYECTBEHHOIO aHanu3a. IIpuHOMOBI M 3aJayd KOJNMYECTBEHHOI'O aHAJIM3a.
Kparkas knaccudpukanust meronoB. TpeOoBaHUs K peakuusMm. Otanbl aHanuza. OnpenencHue
BemiecTB. PacuerHble Qopmynbl. CnocoObl NpeACTaBICHUS PE3yJIbTATOB KOJIUYECTBEHHOTO
aHainza. [lpumeppl NpUMEHEHHS CTATUCTUYECKHMX METOJOB OLEHKHM pPE3yJbTaTOB aHalIMu3a.
CiyyaliHple U CUCTEMATHYECKUE OTPEIIHOCTH, IPABUIIBHOCTh ¥ BOCIIPOU3BOJUMOCTD PE3YJIbTaTOB
aHanm3a, M30MPaTeIbHOCTh, CKOPOCTh U SKOHOMHYHOCTH METOJIOB aHAIW3a. THUTPUMETpHUYECKHUE
MeToabl aHanu3a. [IpuHuun tutpuMeTpuu. TuTpoBaHue U ero stamsl. I'paduueckoe uodbpaxenue
npouecca TUTPOBAHUS — KPUBBIE TUTPOBaHHUA, UX BUAbl. CKayOK HAa KPUBOM TUTPOBAHUS, TOYKA
skBuBaJieHTHOCTH (T.D.) m koHeuHas Touka tutpoBaHus (K.T.T.). IlepBuuHble W BTOpPUYHBIC
CTaHAapThl. AHAJIUTHUKO-METPOJIOTHYECKasl XapaKTEpUCTHUKA TUTPUMETPUUYECKMX METOJO0B. THIbI
peaKUMi, UCIOJIb3YEMBIX B TUTPUMETPHUECKOM aHajIu3e; TpeOOBAaHUS, MPEIbBIAEMbIE K HUM.
Knaccugukanuss TUTPpUMETPUYECKUX METOJNOB aHanmu3a. [IpsMble W KOCBEHHBIE CHOCOOBI
TuTpoBaHusA. CyIHOCTb METOJA KMCIOTHO-OCHOBHOTO TUTPOBaHUA. KpuBbIE KUCIOTHO-OCHOBHOIO
tutpoBaHusa. CrocoObl HIACHTHUPUKAIMM KOHEYHOW TOUKM TUTpOBaHUA. KHCIOTHO-OCHOBHBIE
UH/IUKaTOphl. Mcronp30BaHME KOMIIJIEKCOOOPAa30BaHUS B XMMHMUYECKOM aHajau3e. AHATIUTHYECKHUE
BO3MOXXHOCTH METO/Ia KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUA. MeEToAbl OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHOI'O TUTPOBAHUS.

Paznen 2

OnexkTpoxumuueckue MeTozsl aHanuza. Knaccupukamus DXMA. Hcnonb3yemble XUMUYECKHE U
AIIEKTPOXUMUYECKUE PEaKLUU, TPeOOBAHUS, NMPEIBSABISEMBbIE K ITHUM peakuusM. Bo3MokHOCTH
OXMA. Konaykromerpus. OOmas XxapakTepuCTHKa MeTojAa. YelbHas W SKBHUBAJCHTHAas
AIIEKTPONPOBOJHOCTh  pacTBopoB. [loaBmwkHOCTM  MOHOB. [lpsiMas  KOHAYKTOMETpUS U
KOHAYKTOMETpudeckoe  tuTpoBaHue. Kpusble  turpoBanmsa. llpumepsl  onpezneneHuil.
BricokouactotHOoe THTpoBaHWe. OcoOeHHOCTH Meroxaa. lIpuHIHMMUanNbHAs cXeMa YCTaHOBKH.
Hcnonp3yembple HMHIYKTUBHBIE M €MKOCTHBIE sY€HKH. DOpMBI KpPUBBIX BBICOKOYACTOTHOIO
tutpoBanus. [Ipumepsr onpenenenuil. Ilorenumomerpus. CymHocTh MeTona. MuaukatopHbie
ANIEKTPOABI U JIEKTPOAbI cpaBHEeHUs. Kitaccudukanms HOHOCETEKTUBHBIX 3JEKTPOA0B. OCHOBHBIE
XapaKTEPUCTUKU MOHOCEIEKTUBHBIX 3JIEKTPOJIOB Pa3IMYHBIX TUMOB. [IprunHbl, 00yciaBnuBaronme
U30MpaTEeTbHOCTh 3JEKTPOJOB. MeTo bl onpesenaeHnus Ko3(pGUInEeHTOB CeIeKTUBHOCTH, BEPXHETO
U HWXKHEro mnpejena OoOHapyXeHHs. YTJIOBOM KOA(Q(UUMEHT 3JIEKTPOJHOM (yHKuMH. MeTonbl
KOJINYECTBEHHBIX ONpEAETICHUH U YCIOBUS MX NpuMeHeHus. llpsmas notenumomerpus (pH-
MeTpus, HUOHOMeTpus). BonpTammepomerpuueckue  MeTroAbl — aHanuza.  Kiaccuueckas
nojsiporpadus, OCHOBBI MeToAa. I[IpuHIMIUANbHAs cxema NoIsIporpauyeckoil yCTaHOBKH.
Hcnonszyemple  anextponsl.  [lomsporpammbl.  YpaBHeHnwe — WMibkoBuya.  YpaBHEHHE
nossiporpaduueckoit BosHbl. [loTeHiman nonyBonHsl. Beioop 1 Ha3HaueHHe Mosiporpapuueckoro
¢ona. KauectBeHHblli mnossgporpapuueckuii ananu3. KomnuectBeHHbl aHanu3. CoBpeMEHHBIE
HalpaBJIeHUs] Pa3BUTHUSA BosbTammnepoMeTpuu. OOJacTé MCMHONb30BaHUS. AMIIEPOMETPUUYECKOE
tutpoBanue. OO0IIas XxapakTepUCTUKa MeToAa. BeIOOp yCloBUN aMIIepOMETPUUYECKUX U3MEPEHUM.
Kpussle TutpoBanus. Kynonomerpuueckuii wmeron ananmmuza. Kiaccudukanms MeTon0B
KynoHoMmeTpuu. O6benuHeHHbIN 3akoH Dapanes. Boixon mo Toky. [lonsipuzanyoHHble KpUBBIE.
[lpsamass KyJIOHOMETpUS M KyJOHOMeTpuyeckoe THUTpoBaHHe (OCOOEHHOCTH  METO/OB.
Kynonomerpuss mpu KOHTPOJIMPYEMOM TIOTEHIMANEe M TMPU KOHTPOJIHPYEMOM ToKe. Bridop
noreHuanga padouero snekrpona. KymoHomerpudeckoe TuTpoBaHHe. BpIOOp TOKa 3JeKTpoiu3a.
DnekTporpaBuMeTpuueckuii ananus. OOmias xapaktepuctuka metoja. [Iporeccsl, mpoTekaromme
[P JIEKTposin3e. BeIOOp 271€KTpo10B. Y CIIOBHS SJIEKTPOOCAKICHUS.

Paznen 3

CriexkTpanbHble MeToAbl aHanu3a. [lomydeHMe XUMHKO-aHAIMTHUECKOW HH(OpManuu mpu
B3aMMOJICHCTBUM 3JIEKTPOMArHUTHOTO M3JIydeHHUs ¢ BemecTBoM. Kiaccudukamusi cnekTpaabHBIX
METO/IOB aHa/n3a. ATOMHasi M MOJEKYJIsIpHasl CIEeKTpocKonus. AOCOPOLMOHHBIE U SMUCCHOHHBIE
METOJIbl aHaian3a. ATOMHO-3MHUCCHOHHBIN CHEKTpajdbHBIM aHanu3 Buael minazm. CrektpaibHble
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npuOOpel W CIOCOOBI  pEeTUCTpaluu  ChekTpa  (BU3yalnbHBIM,  (QoTorpa@uyeckuid
dorornekrpudeckuii). KauecTBeHHBI aHanmu3. KonnyecTBeHHbIE METOIBI aHaM3a. ATOMHO-
SMUCCHOHHasg (oToMeTpusi IUIaMEeHU. AHHOHHBIM W  KAaTUOHHBIA 3¢ (deKThl. ATOMHO-
abcopOuumonHas cnekrpodoromerpus. OOmas xapakrepucTuka Mertona. biok-cxema mpubopa.
HcTOYHUKH MOHOXpOMAaTH4eCcKoro wu3nydeHus. CpaBHEHHE aHAIMTUYECKUX XapaKTEPUCTUK
METOZIOB aTOMHOW a0copOmuM ¥  aTOMHOH SMHCCHH. MOoneKynsipHas CHEKTPOCKOIHSI.
CrnexTpooTOMETpHYECKUN aHaMM3. METOIbl ONTHYECKON MOJEKYISIPHOM CIEKTPOCKOIHUH.
[TornomieHne AIEKTPOMArHUTHOTO W3IIydeHUsT MoJeKkylamu. 3akoH byrepa-Jlambepra-bepa.
Mousipabiii k03¢ dunreHT norjomenns. ONTUMHU3AIUS YCIOBUN aHAIMTHYECKUX OIpPEIeTICHUH.
Br16op cBetopumnbTpa. OTKIOHEHHS OT 3aKkoHa byrepa-Jlambepra-bepa. CpaBHenue ¢poromerpun u
CIEeKTPO(OTOMETPHUH. Huddepennmanpaas dboTomeTpus. TypOuaumeTprudecKuii u
HedeToMeTpUYeCKHi MeTOIbl aHamu3a. TpeOoBaHMs TPEAbBISEMbIE K HCIIOIb3YEMbIM PEAKIIUIM.
JlromuHecneHTHbIE MeTOAbl aHanu3a. diayopecuenuus U dpocdopecuenuns. PakTopsl, BIUSIONIINE
Ha MHTEHCUBHOCTD (hiyopecueHnu. CBsA3b CTPOCHUS MOJIEKYIIBI OPraHMYECKOT0 COSTUHEHUS C €r0
CrocoOHOCTRIO K (prryopecuenunu. KonnyectBennsiit ananuz. O01as XxapakTepucTiuKa METo/1a.
Paznen 4

Xpomarorpadpuueckre MeToAbl. TeopeTrHueckue OCHOBBI XpomaTtorpaduueckux metonos. Llenu u
3aJaud XpoMaTorpaduueckux METOJ0B. Xpomarorpamma. llapamerpsl ynepxkuBanus. DPH3UKO-
XUMHYECKHE OCHOBBI Xpomarorpaduueckoro mpouecca. OCHOBBI  XpoMaTorpaduueckoro
pasnenenns. Kosddumument pacnpenenenus um kodpdumuent pasneneHus. OCHOBHOW 3aKOH
xpomatorpaduu. DakTopbl, BIUAIOIIME HA CKOPOCTh JABIXKEHUS XpoMmaTorpaduyueckoil 30HBI
Teopust Teopernueckux Tapenok. Kpurepum spdexktuBHOCTH Xpomarorpaduyueckoro mporecca.
Cremnenb pasleneHus M KpuTepuil cenekTuBHOCTH. Kputepuit paznenenus. [a30xuaxocTHas
xpomarorpadus. OOmas xapakrepucTuka Meroaa. llpuHIUNUMambHAas cXema Tra30BOTO
xpomatorpada. TpeboBanus, MpeabsABIsIEMbIe K HEMOABIKHON U TOABWKHON (hazam. JleTeKTopsl,
ux kiaccuuramus W TpeOoBaHHWS K HUM. MeETOnsl HICHTH(PUKANUK BEUIECTB B Ta30BOM
xpomatorpaduu. MeToapl KOITUYECTBEHHOTO aHanu3a. [Ipumepbl MpakTUYeCKOro MCHOIb30BaHUS
razoBoi xpomarorpadun. KunkoctHas xpomatorpadusi. Kiaccudukamnuss METon0B KUIAKOCTHOM
xpomatorpaduu. Ocobennoctu BOXX. [lpuHnunuanbHas cxema XUAKOCTHOTO Xpomarorpada
BBICOKOTO naBieHus. Tumbl aetekropoB B BOXX. KunkoctHo-aacopoimonnas BOXX. Meroast
uACHTU(HUKAIIMY BEIIECTB M KoluuecTBeHHOTo aHanu3a B BOXKX. Pacnpenenutenbnas GymaxHas
xpomatorpadus. OcHOBbl OymaxkHOM Xxpomarorpaduu. [loaBmkHas M HenmoABUXKHas (asbl.
3aBUCHUMOCTh (OpPMBI TATHA OT BUAA H30TEPMBI pacmpeneneHus. MeToasl UAeHTUUKAIIH
BEIIECTB Ha OyMaxkHOW xpomartorpamme. KoaudecTBEHHBIN aHamu3 B METOAE OyMakKHOU
xpomatorpaduu. HMonooOmennass  xpomarorpadus.  CymHocTs  MeTona.  TpeOoBaHuS,
MPEABSIBISIEMBIE K PEAKIUsIM HOHHOTO oOMeHa. OCOOEHHOCTH MOHOOOMEHHOW XpomaTorpadumu.
Koadduiment cenextuBHOCTH. BBIOOpP ONTHMANbHBIX YCIOBHH HOHOOOMEHHOTO pa3aeleHHs
BemiectB. ['enb-xpomarorpadus. IloaBwknHas u HemojBuxkHass ¢a3pl. OOmiee ypaBHEHUE,
omuchIBarolee mporecc renb-xpomatorpaduu. CopOentbl. OO, BHEUIHUN M BHYTPEHHHM
00BEMBI KOJIOHKH..

4. O0beM y4eOHO TUCHMILIHHBI

Buabl yueOHol padoThI Bcero 4 cemecTp
B 3au. B akaa. | B 3au. B akan. B acrp.
ell. yacax | ell. yacax yacax
Oomas TPYA0EMKOCTh
AUCHUILUIMHBI MO0  y4yeOHoOMmY | 4 144 4 144 108
MJIAHY
KonraktHas patora (KP): 1,78 64 1,78 64 48
Jlexmm (Jlek) 0,44 16 0,44 16 12
Jlaboparopusie paboTsl (JIP) 1,34 48 1,34 48 36
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CaMocTosiTe1bHAsA padora 60

(CP) 2,22 80 2,22 80

CamMocTosATeIbHOE U3YUYEHHE 798 798

pa3zieJIOB TUCIUILUTMHBI 59.85
2,22 2,22

KontakTHass camocTosiTenbHas 0.2 0.2

pabora ' ' 0.15

Buja xonTpoJsi: 3aueT/3K3aMeH . .
- - 3a4€T ¢ OLeHKOH

AHHOTanugA padoyeil mnporpaMmmal gucuuninubl « Unxkenepuas rpagpuxka» (b1.613)

1. Heau qAuCHHUNIMHBI

— HAYYUTh CTYJCHTOB BBINOJHEHUIO W YTCHHUIO YEPTEKEW M NPABWIAM U YCIOBHOCTSIM,
npuMeHsieMbIM TIpH 3ToM (ctanaapram ECKJI).

3ajaya u3y4yeHUsT WHKEHEPHOW rpaduKku CBOIUTCS K PAa3BUTUIO IPOCTPAHCTBEHHOI'O
IPEJICTaBICHUs, KOHCTPYKTUBHO-T€OMETPUUECKOIO MBILIUIEHUS, CIIOCOOHOCTEW K aHalu3y H
CHUHTE3y MPOCTPAHCTBEHHBIX (OPM M COOTHOIICHUH MEXKIYy HUMH, H3YYCHHIO CIIOCOOOB
KOHCTPYMPOBAHUS Pa3IMYHbIX TEXHUYECKUX H3/EIUN, CIOCOOOB MOJIYy4YeHHUS HX YepTeKel Ha
ypoBHE TpaduvecKuX MOojesei, 03HAKOMJICHHIO CO CIIOCOOAMU BBITIONHEHUS YepTeked MeTogaMu
KOMITBIOTEPHOU TpaduKH.

2. B pe3yabTaTe M3y4eHUus1 AMCHMUILINHBI 0aKaIaBP 10JIKEeH:

OBJIAJIeTh cJieAyIomUMHU 001eKyabTYpHbIMH (OK) koMneTeHUnsIMU:

— CIMOCOOHOCTHIO K CaMOOpraHu3aiiu U camoodpasosanuio (OK-7);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMIUIAH B
npoecCHOHANBHOM  JEATEIbHOCTH, MPUMEHATh METOAbl MaTeMaTH4YeCKOro aHalu3a W
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO M IKCIIepUMeHTabHOro uccienoBanus (OI1K-2);

3HATh:

— croco0bl 0TOOpaKEHUSI MPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

— MpaBUJIa ¥ YCIOBHOCTH MPHU BBHITTOJTHEHUH YEPTEXKEH;

— BHJIBI U3JIETINI U KOHCTPYKTOPCKUX JOKYMEHTOB;

— Ha YPOBHE MPEJICTABICHUS XapaKTEPUCTUKU (DOPMBI M IOBEPXHOCTH H3AETIHI;

yMeTh:

— BBINIOJIHATH M YUTaTh YEPTEKU TEXHUUYECKHX U3JCTUNH C Y4YETOM JEHCTBYIOLIUX
CTaHJapTOB;

— BBITIOJIHATH ¥ YUTATh CXEMbI TEXHOJIOTHYECKUX TPOIIECCOB;

— UCIOJIb30BaTh CPEJCTBA KOMIBIOTEPHOM rpa@UKy AJs1 U3TOTOBJICHUS YEPTEKEH.

BJIA/IETh:

— crocobaMy 1 MprUeMaMy N300paKeHUs! MPEAMETOB Ha IMJIOCKOCTH;

— rpa¢uyeckoii cucremoit «Kommacy»

2. Kparkoe conep:xanue JUCIHUNIHHBI

Beeaenne. [Ipeamer u meToapl nHKEHepHOU rpaduxu. KpaTtkue ncropudyeckue cBeleHUs.
3amaun 1 MECTO Kypca B MOATOTOBKE OakanaBpa TEXHUKU M TEXHOJIOTHH.

Paszpnen 1. U3neust 1 KOHCTPYKTOPCKHE 1OKYMEHTBI.

1.1. Buasl u3nenii 1 KOHCTPYKTOPCKHX JOKYMEHTOB.

Bunet m3nemmit mo I'OCT: nmerans, cOopodHasi €IWHMIA, KOMIUIEKC, KOMILIEKT. Buibl
KOHCTPYKTOPCKMX TOKYMEHTOB: YEpTeX JeTajlu, COOpPOYHBIM YepTex, uepTex oOuliero BHJA,
cnenudukanus, cxema. luppsl KOHCTpYKTOpCKHMX JOKyMeHTOB. Kparkue cBemeHus o
CTPOUTEINbHBIX YEPTEXKAX.

1.2. Pe3b00BbI€e M3/1€/1US U COeIMHEHMSI.

Pe3nObl: 0oOpa3zoBanue, kiaccupukanus, H300pakeHHe W O0003HAYEHHE Ha YepTexke.
CranpaptHbele pe3bOoBble u3nenus. OmnpeneneHue pe3bObl u3MepeHueM. CoequHeHHs Aeraneit
0onToM U MNUIbKO#. Pe3rboBbIe TpyOHBIE coenquHeHus. [lanmkoBbie coeTuHEHMS.
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1.3. Dcku3bl M TEXHUYECKHE PUCYHKH J1eTaJIeil.

[TocnenoBaTenbHOCTD BBIMOJIHEHUS! M300paXXKEHUH JeTanu: BHIOOp TJIaBHOTO M300paKEHHUS;
olpesielieHne HEeoOXOAMMOIro KOJIMYeCTBa M300pa)KeHMI; IOArOTOBKA IOJIA 4epTexa K
M300paXEHUIO JETalld; HW300paKEHUE OCHOBHBIX BHEIIHUX M BHYTPEHHUX OYEPTAaHUHN JETAJM.
OOMep neTanu Ipu BBINOJIHEHUH €€ 3CKu3a ¢ HaTypbl. OdopmiieHHe yepTexel U 3CKU30B AeTallel.
[TpaBuna BeImoNHEHUS 1 OPOPMIICHUS TEXHUYECKUX PUCYHKOB. OO03HAYECHHUSI MAaTEPHAJIOB.

1.4. YepTe:xku cOOPOYHBIX €IUHMIL.

[IpaBuna BeimonHeHUsT W O(QOpMIIEHHS COOPOYHOTO uepTeka: BHIOOP TIIABHOTO
n300pakeHusl, ONpeiesIeHUe KOJIMUeCTBAa U300paKeHNn i, HaHeCeHNEe HOMEPOB MO3MLUIN, HAaHECEHHE
pa3MepoB  (rabapuTHble,  YCTAHOBOYHBIC,  IPUCOEIMHUTENBHBIE,  HKCIUIyaTallMOHHBIE).
Crenuduxanus. [IpaBuna BeinosHeHs 1 opopMIIeHHs YepTexa oOLIero BUa.

Pa3nea 2. Coennnenus aeraJnei.

2.1. Cxembl.

Knaccupukanus cxem mo Bumam u tumaMm. OOo3HaueHue cxeM. llpaBuiia BBITOTHEHHS
CTPYKTYPHBIX M IPUHLIUIHAIBHBIX TEXHOJIOTHYECKUX cXeM. CXeMbl paclioIoKeHusl.

2.2. U300pa:keHusi coeJUHEHHUI JeTajieil.

®nanuesble coenquHenus. llnunesslie u mmnonouHsle coeannenus. CoeAuHeHus ITU(TOM U
mmMHTOM. HepasbeMHble coequHEHHMs JeTalieli: cBapKa, IMaiika, CKJIeMBaHUE, OOBaJbIOBKA,
pa3BaJIbLIOBKA, COETUHEHNE 3aKIIETIKOM.

2.3. ApmaTtypa Tpy0o0onIpoBoa0B.

Knaccudukanus apmarypsl TpyOOIIpoOBOJIOB 10 HA3HAYCHMIO, 10 TUIY NEPEKPHITHS MTOTOKA
paboueii cpeapl, Mo crmoco0y MPHCOETUHEHHUS K TPYOOIpPOBOIY, MO CIIOCO0Y TepMETHU3aluu
HIMAHACTS.

Pa3nes 3. YUepTesku cOOpPOYHBIX eIMHMI. DJIEeMEHThI KOMIILIOTEPHOM rpadukmu.

3.1. N'eomeTpuyeckue xapakTepucTUK GOpMbI U MOBEPXHOCTHU M3/1EJIHIA.

Pa3mepsl, mpaBuiia UX HaHECEHUS Ha yepTeke. PazMepbl MCIIOJHUTENBHBIE U CIIPABOYHBIE,
rabapuTHble, KOOPJIMHHUPYIOLIME M yacTHble. ba3bl u3MepuTenbHble, KOHCTPYKTOPCKUE,
TEXHOJIOTHYECKHEe, BcriomoraTenbHble. Hanecenue pasmepoB oT 0a3. [IpenenbHble OTKIOHEHUS
pasMepoB TJIAJKUX IOBEPXHOCTEH, JOMYCKH, MOCAaaKd. JOMycKHM M MOcagku s JAeTanell c
pe3bOoil. IllepoxoBarocTh NOBEPXHOCTEH JeTaliel, MapaMeTpbl IIEPOXOBATOCTH, IpaBHIIA
HaHECEHUs MapaMeTpoB IIEPOXOBATOCTH MOBEPXHOCTEH Ha ueprexe. [IpenenbHble OTKIOHEHUS
(GhOpMBI U PACTIONOKECHHUS.

3.2. leraqmpoBaHue YepTesked COOPOYHBIX eIMHMIL.

[IpaBuna neramupoBaHUs YEpPTEKEH COOPOUYHBIX €IUHMII. BEITIOJIHEHHE dYepTexed u
TEXHUYECKUX PUCYHKOB JI€TAJICH.

3.3. DiieMeHTBbI KOMIIBIOTEPHON rpadukm.

KommnbrotepHas rpaguka u pemaemble €0 3amaud. ['papuyeckue oOBEKTHI, MPUMHUTHUBBI,
aTpuOyThl, cuHTe3 U300pakeHus. [IpeacraBnenue BuaeonHGOPMAIIMU U €€ MalllMHHAs TeHepalusl.
CoBpeMeHHbIE CTaHIAPThl KOMIBIOTEpHOW Trpaduku, Tpapuueckue s3bIKH M MeTadanbl.
Peanuzanus anmapaTHbIXx Moaynel rpapudeckoil cuctembl. OCHOBHBIE TpadUyecKue aaropUTMbI
Ha IJIOCKOCTHU U B MpocTpaHcTBe. [IporpaMMHubIe rpaguecKkue CUCTEMbI U UX TPUMEHEHHE.

4. O0beM AUCUUIIUHBI U BH/IbI y4e0HOI padoThI

Bunst yaeOHOI nesTeNbHOCTH B 3aueTHBIX B akapn. B actponomuu.
eIMHUTIAX gacax Jacax

O0masi TPya0eMKOCTh AHUCHMILUIMHBI 110 4 144 108
yuyeOHOMY IIAHY
Konrakthas pa6ora (KP): 1,33 48 36
Jlexumm (71ex.) 0,44 16 12
[Tpaktuueckue 3austus (I13) 0,67 24 18
JlaboparopHseie 3ansaTus (J13) 0,22 8 6
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CamocrosiTeabHas padora (CP): 2,335 96 72
KypcoBas pabota 1 36 27
PacuetHo-Tpaduueckue paboTbl 0,75 27 20,25
IToaroToBKa K KOHTPOJIBHBIM paboTam 0,25 9 6,75
Jlpyrue BUbI CAMOCTOSITENIEHOM PabOTHI 0,335 12 9
IloxaroroBka u cmaya 3ayera 0,335 12 9
Bua uToroBoro KOHTpoJIst 3a4eT ¢ OLEHKOM

AHHOTaUUs padoyeil NPpOorpaMmMbl JUCUMILIMHBI «be30nMacHOCTDb KU3HEAeATETbHOCTH
(b1.b.14)

1. Heab AUCHMIUIMHBI - QopMuUpoBaHHE TPOGHECCHOHATBLHON KYIbTYPHI
0€30MMacHOCTH, TIOJ KOTOPOW IMOHMUMAETCS TOTOBHOCTh W CIOCOOHOCTH JIMYHOCTH
UCIOJIb30BaTh B MPO(ECCHOHAIBHON AESITENbHOCTH MPHOOPETEHHYIO COBOKYIMHOCTH
3HaHWW, YMCHHM W HaBBIKOB JuIs oOecriedeHus Oe3omacHOoCTH B cdepe
npodeccnoHaNbHOM NesTeNbHOCTH, XapaKTepa MBIIUICHUS U IIEHHOCTHBIX OpUEHTAIH,
IIPH KOTOPBIX BOIPOCHI OE30TTACHOCTH PACCMATPUBAIOTCS B KAUECTBE TIPUOPUTETA.

2. B pe3yabTare 0CBOCHHS TUCHMILIMHBI 00yYAaKOUIUIiCA O MporpaMme 0aKajaBpuara
JOJI2KeH:

Obaadoams CleqyOIUMA KOMIETEHIUSIMHU:

CIIOCOOHOCTh  MCIOJIB30BaTh MPUEMBbl TMEPBOM IMOMOINM, METOABI 3allUThl B  YCIOBHUAX
upe3BblvaiiHbix cutyaimii (OK-9);

3HATH:

- OCHOBHBIE TE€XHOC(EPHBIE OMACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH,

- XapakTep BO3JCUCTBUS BPEIHBIX U OMACHBIX (PAKTOPOB HA YETOBEKA M MPUPOIHYIO CPENY,
METO/IBI 3aIIMTHI OT HUX MPUMEHUTENBHO K cdepe CBoei mpodeccrnoHalbHOM 1eTeTbHOCTH

yMeThb:

- UAECHTU(PUIIMPOBATH OCHOBHBIEC OTIACHOCTH CPE/Ibl OOMTAHMSI YEIOBEKa;

- OIICHMBATh PHUCK HX peaju3alnd, BBIOMpPATh METOJABl 3alllUTHl OT OIMACHOCTEH
NPUMEHUTEIBHO K cdepe cBoell mpodeccHoHaTbHOU AESITENbHOCTH U CIIOCOOBI OOecTeYeHHs
KOM(OPTHBIX YCIOBHUM KU3HEACATETHHOCTH

BJIA/IETh:

- 3aKOHOJATEIPHBIMH ¥ TIPABOBBIMH aKTaMU B OOJAcCTH O€30MaCHOCTH U OXpaHbI
OKpYXarolled cpenbl, TpeOOBaHHAMHU K O€30MacCHOCTH TEXHHUYECKHUX pErJIaMeHTOB B cdepe
MpoQeCCHOHAIBHON JESATENHHOCTH;

- croco0amMu ¥ TEXHOJOTUSIMU 3aIUTHI B UpE3BbIUAHBIX CUTYaIUSX;

- MOHATUITHO-TEPMHUHOJIOTMYECKUM annapaToM B 00J1acTH 0€30MacHOCTH;

- HaBBIKAMH palMOHATH3AINKA TPOGECCHOHATBHON NEATETHHOCTH C LEbI0 OOecTeueHus
0€30MacHOCTH | 3aIUTHI OKPYKAIOIIEH CPEIbI.

3. Kparkoe conepxxanue Q1M CUMILTHHBI.

1. BBexenue B Oe3omacHocTh. OCHOBHBIE MOHATHS M ompeneneHus. be3zomacHocTs U
YCTOMUYMBOE pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TeXxHOCHEPHI U €€ OCHOBHBIX KOMITOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(hephl U TeXHOCHEpHOIT 6€30MacHOCTH.

3. UnenTtudukarus 1 BO3ACHCTBHE HA YeIOBEKAa BPEAHBIX M OIMACHBIX (DAKTOPOB CPEIbI
oburtanus. Knaccuduxamuss HeraTUBHBIX (AKTOPOB Cpeabl OOMTaHUs dYeloBeKa. XUMHUYECKHE
HeraTuBHbIE (akTOphl (BpeaHbIe BemiecTBa). MexXaHWYeCKHe H aKyCTUYeCKHe KoJieOaHus,
BUOpalUsg ¥ IIyM. OJEKTPOMAarHUTHbIE WU3Iy4eHHs U Tols. VoHHM3upyronme u3IydeHHe.
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Onektpuueckuii Tok. OmacHele MexaHuueckue (GakTophsl. [Iporecchl TOpeHUus W MOKapPOB3PBIBO-
OIIACHBIE CBOMCTBA BEIIECTB U MaTepuaoB. CTaTHYECKOE ANEKTPUUYECTBO.

4. 3ammTa 4enoBeKa U Cpelbl OOMTaHUS OT BPEAHBIX M OMACHBIX (PaKTOPOB MPUPOIHOIO,
AQHTPOIIOTEHHOTO M TEXHOTNEHHOI0 IPOMCXO0XkAEHUSA. OCHOBHBIE NPUHIMIbBI 3alUThL. 3allUTa OT
XUMHYECKHX U OMOJIOrMYECKUX HETATHUBHBIX ()aKTOPOB. 3allUTa OT SHEPTeTUYECKUX BO3JIECHCTBUI
u (usnueckux mnonei. OOGecriedeHne O€30MACHOCTH CHCTEM, pPAOOTAIOUIMX IO/ JaBICHHEM.
be3onacHocTh 3Kcrulyatanuu TpPyOONpPOBOIOB B XHMHUYECKOM MPOMBINUIEHHOCTH. be3omacHas
AKCIUTyaTal1sl KOMIIPECCOPOB. AHAIN3 U OLIEHUBAHUE TEXHOTEHHBIX U IPUPOIHBIX PUCKOB.

5. Obecrnieuenrie KOM(MOPTHBIX YCIOBHM JUIsl )KU3HU U JIEATEIbHOCTU 4enoBeka. [lonsTue
KOM(OPTHBIX WM ONTHMAIbHBIX yCIOBUH. MUKpokauMar nomermeHui. OcBeleHrne U CBETOBas
cpena B IOMEIIEHUH.

6. Ilcuxodusnonornyeckrue 1 SProHOMHUECKUE OCHOBBI OE30MTACHOCTH.

[lcuxuyeckue Mmpoiecchl, CBOMCTBA M COCTOSIHUS, BIMSIOIIME Ha 0e30MacHOCTh. Buisl u
YCIIOBHS TPYAOBOU AEATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BblYaiiHble CHUTyalldd M METOAbl 3allUThl B YCIOBUSX MX peanuzauuu.Oouue
ceeaeanst o UC. IMoxkap u B3pbIB. ABapuu Ha XMMHUYECKH OITACHBIX O0OBEKTax. PamuarnmoHHBIC
aBapuu. [Ipubopsl paguallMOHHOW, XUMHUYECKOW pa3BeIKHM U JO3UMETPUYECKOr0 KOHTPOJIS.
UpesBblyaiiHble CUTyallUM BOGHHOIO BpEMEHH. 3allliTa HACEJIEHMs] B UPE3BbIYANHBIX CUTYyaLMSIX.
YcToWunBOCTh (DYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMHKH B UpPE3BbIUAHHBIX CUTYAIUSIX.

8. YnpapneHue 0€30MaCHOCTHIO JKU3HEIAEATEIIBHOCTH. 3aKOHOJATEJIbHbIE U HOPMATHBHbIE
[IPABOBBIE OCHOBBI YIPABICHUS OE30MACHOCTHIO >KU3HEACATEIHbHOCTH. DKOHOMUYECKHUE OCHOBBI
ynpasiaeHus  Oe3omacHocTbio.  CTpaxoBaHMe  pHUCKOB.  ['ocymapcTBeHHOe  ymHpaBiieHUE
0€30MacHOCTHIO.

4. O0beM y4eOHOM JUCIHIJIMHBI

Bun yuebHoit paboThl B 3aueTHBIX B akanem.
eIMHUIIAX gJacax
OO6m1ast TpyA0EMKOCTh JUCIUTLIMHBI 4 144
KonTakTHas padoTa — ay1IMTOPHBbIE 3AHATHS: 1,33 48
Jlexun 0,89 32
[IpakTHyeckue 3aHsATUS - -
JlabopaTopHblie pabOThI 0,44 16
CamocrosiTesibHas padora 1,67 60
KoHTakTHas camocTosiTenbHas paboTa - -
[ToxroroBka K 1a00paTopHBIM paboTam 0,56 20
CaMocTOsITENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIMHBI 111 40
Buabl KOHTpOJIA:
JK3aMeH 1,0 36
KonTakTHas paboTa — MpoOMeXyTO4Has aTTecTallus 1,0 0,4
[ToaroroBka K 3K3aMeHy 35,6
BuJ HTOroBOro KOHTPOJISA: IK3aMeH
Buz yaebHoit paboTbl B 3auerHbIX B actpon.
eIMHUIIAX Jacax
OOu1ast TPY1I0€MKOCTh IUCIUIITUHBI 4 108
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 36
Jlexun 0,89 24
[IpakTHyeckue 3aHsATUS - -
JlabopaTopHbie pabOThI 0,44 12
CamocrosiTesibHas padoTa 1,67 45
KonTtakTHas camocrosiTenpHas pabora - -
[ToaroToBka K 1a00paTopHbIM paboTam 0,56 15
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CaMocTOsITENbHOE U3YUEHUE PA3/AEIOB IUCIUILIMHbI 1,11 ‘ 30
Buabl KOHTpOJISA:
9K3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOYHAS aTTECTAIIHS 1,0 0,3
[ToaroroBka K 3K3aMeHy 26,7
Buj HTOroBOro KOHTpOJIS: IK3aMeH

AHHOTanus padoyeil nporpaMmmbl JucuMIIMHBI «[Iponecchl 1 anmapaTbl XMMUYECKOM
texHosorum» (b1.5.15)

1. leanb aucuMnIMHbI:

BwMmecTte ¢ kypcamu 001meii XUMUYECKON TEXHOJIOTHH, XUMHUECKUX MPOLIECCOB U PEaKTOPOB
U Jp. CBsI3aTh OOIIEHAYYHYIO M OOIIEHMH)KEHEPHYIO MOATOTOBKY XMMHUKOB-TEXHOJIOIOB Ha OCHOBE
U3y4eHHs] OCHOB THJIPABIMYECKUX, TEIUIOBBIX M MAaCCOOOMEHHBIX MPOIECCOB XHUMHUYECKOM
TEXHOJIOTUHM, YTO HEOOXOAMMO MpHU TMOATOTOBKE OakanaaBpOB MO JaHHOMY HANpaBICHHUIO IS
HAYYHO-HMCCIIEIOBATEIBCKON M MPAKTUIECKON paObOTHI Ha MPEIIPUATHIX.

2. B pe3yabrare H3y4YeHHs [UCUMIUIMHBI oOydamommiics 1o mporpamme

O0akajiaBpuaTa J10JI/KeH:
061a0ams CIEAYIOIUMU KOMIIETCHIIUSAMU:

- CHOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYUHBIX JUCLUIUIMH B
npoecCHOHANBHOM  JEATEIbHOCTH, MPUMEHATh METOAbl MaTeMaTH4YeCKOro aHalu3za W
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepUMeHTanbHoro uccienaoBanus (OITK-2);

- CIIOCOOHOCTBHIO HCIOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI ISl TIOHUMAaHUS
OKpy»Xkaromiero mupa u sieieanit npupoasl (OI1K-3).

B pe3yabTare 0cCBOCHUS IMCUMILINHBI 00y4aIOIMIACH 0JIZKEeH:

3HATh:

- OCHOBBI TEOpUU TEpEeHOCa HUMIYyJIbCa, TEIUIA U MAaCChl; MNPUHIUMBI (PUIUYECKOTO
MOJIEJIMPOBAaHUS IIPOLIECCOB; OCHOBHBIE YpPAaBHEHUS JBUKCHHUS KHUJKOCTEH; OCHOBBI TEOPUU
TEIUIONepelaul; OCHOBBI TEOPHM MAacCONEepeAayd B CHCTEMax CO CBOOOJHOW M HEMOABHKHOMN
rpaHuled paszzgena ¢a3; TUIOBBIE NPOLECCHl XMMHMUYECKOH TEXHOJOTUH, COOTBETCTBYIOLINE
anmnaparbl 1 METOJIbl UX Pacdera;

- METOAbl TOCTPOEHUS HOMIUPUYECKUX M  TEOPETUYECKHMX MOJENeH  XHUMHUKO-
TE€XHOJIOTUYECKHX IIPOLIECCOB;

- OCHOBHBIE NPUHIUIBI OPraHU3AIUHN IPOLECCOB XUMUYECKOW TEXHOJIOTUH, HEPTEXUMUU U
OMOTEXHOIOTHH.

yMeTh:

- ONpENeNsITh XapaKTep JABM)KEHUS KHUJIKOCTEH M Ta3oB; OCHOBHBIE XapaKTEPUCTHKHU
IPOILIECCOB TEIJIO- M Maccollepe/laul; pacCUMThIBaTh MapaMeTpbl M BbIOMpPATh ammapaTypy Uis
KOHKPETHOI'0 TEXHOJIOIMYECKOT0 MpoIiecca;

- paccuMTHIBaTh OCHOBHBIE XAapaKTEPUCTUKH XUMHKO- TEXHOJOTMYECKOro Ipolecca,
BbIOHMpATh PAllMOHAIIBHYIO CXEMY.

BJIA/IETh:

-METOAaMHU TEXHOJOTHUYCCKUX pPaCYC€TOB OTACIBHBIX Y3JI0B U }IeTaHeﬁ XUMHUYECKOT' O
00opyIoBaHus;

-HaBbIKaMH IIPOCKTUPOBAHUA TUIIOBBIX aIlllapaToOB XUMHYECKOHU MMPOMBIINIJICHHOCTH,

- METOJaMH OTpEICICHUS palMOHATIBHBIX ~TEXHOJIOTHYECKUX PEKUMOB  pabOThI
00opyIoBaHuUs.

3. Kpartkoe cogep:xanue TUCUMIIIIMHbI
Paznen 1. l'mapoanHaMuyeckne Npouecchl M annaparbl XUMHYECKOH TEXHOJIOTHH.
1.1. Beenenwne B guciuumiandy. OCHOBHBIE NOHITHS U OPEAEIIEHHUS.
[Mpenmer aucuumnuabl «IIporeccsl U anmapaTsl XUMUYECKOW TexHoJorumy. Knaccudukanus
nporieccoB. HempepriBHBIE U TEPUOINYECKIE, CTAIIMOHAPHBIE U HECTAIIMOHAPHBIC MPOIECCHI.
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OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB U OOIIME MPUHIMIIBI PacyeTa annapaToB XUMHUECKOH
TEXHOJIOTHH.

Kunkoctu u rasel. Knaccudukanms sxuakocreit. neanbHas xuakocTs. KanensHbie u ynpyrue
xuakoctd. Cuilbl, AEUCTBYIOUIME B JKUIKOCTH: MAaccoBble M NOBEpXHOCTHbIE. Hampskenus B
AKHUJKOCTSIX M ra3ax (TaHreHUUaJIbHbIe M HOpMaJlbHbIe). CBONCTBA KUIAKOCTEH.

Monenb HenpepbIBHOM cpenbl. [lonsTHe pusnueckoro aeMeHTapHoro oobema.

1.2. OcHOBBI TEOPUHU NIEPEHOCA.

OcHOBBI TEOpuM SBICHUI NEpeHOca: aHaJIM3 MEXaHU3MOB, MOJEIMPOBAaHUSA U pa3pabOTKU
0000IIEHHBIX METOJIOB pacueTa T'MAPOMEXaHNYECKHUX, TeIUIOBBIX U MAacCOOOMEHHBIX IMPOLECCOB U
annaparoB. @OEHOMEHOJIOTMYECKUE 3aKOHbI IIEpEHOCa MMIIyJbCa, MacChl W  JHEPrUU.
MonekynsipHblii M KOHBEKTUBHBIH mepeHoc. OOmume 3aKOHOMEPHOCTH T'MIPOIAMHAMUKHU,
TEIUIoNEepeaul U Maccorepenayd. B3auMocBs3b 3TUX IPOLECCOB B IIPOMBIIIIEHHON anmnaparype.
Poub siBIIeHNN niepeHoca Mpy XMMUYECKUX IIPEBPALLICHUSIX.

MarepuanbHble U HEpreTuYeckre (TEeryIoBbIe) OalaHChl; OMPEaeIEHHEe MaCCOBBIX MOTOKOB U
JHEPreTUYECKUX 3aTpaT. Y CJIOBHS PABHOBECUS U OIIPEIEICHUE HAIIPABJICHUS IPOLIECCOB IIEPEHOCA.
OOmwmii Bua ypaBHEHUH CKOPOCTH TPOIIECCOB; JABIKYIINE CHIIBI M KHHETHYECKHE KO3(pPHUIIneHTHI.
JIumuTHpyomue cTaauu.

1.3. T'mapocraTuka.

Juddepenunanbuble ypaBHeHHs paBHOBecus Dinepa. [lokosiascs ®UIKOCTb 01 AEHCTBUEM
cuibl TsokecTH. OCHOBHOE ypaBHEHHE THMAPOCTATUKU. llpakThueckue NpMiIoKeHHs OCHOBHOTO
YPaBHEHHUS T'MIPOCTATUKU.

1.4. 'mopoauHaMuKa.

bananc cui npu ABM)KEHHU BS3KOHW HECKUMAEMOW >KMIKOCTH. YPaBHEHHE HEPA3pBIBHOCTH
(cmomHOCTH) OoTOKA. Y paBHeHue HaBbe-CTokca 1 ero pu3nueckuii CMbICII.

[Tono6Hoe mnpeoOpazoBanue ypaBHeHuss Hapbe-Crokca. be3pa3mepHble INepeMeHHbIE -
KPUTEPUH THIPOAWHAMHYECKOro Tojodus (Dinepa, PeitHonbaca, ®@pyna, TOMOXpPOHHOCTH), WX
du3nyeckuil cMbICII; apameTpudeckue kpurepuu. KpurepuanbHoe ypaBHEHHE ABHKEHHS BSI3KOM
KUJKOCTH.

VYpaBHeHue JBWKEHUs Diinepa. DHepreTMYeckuil OallaHC CTAllMOHAPHOTO JIBHXKEHMS
UJCANBHON JKUIKOCTU. YpaBHEHHE bepHyIIM i1 HIACaNbHOM M peanbHOM KuUAKOCTU. Ero
NpakTUYeCKHe NpUWIOKeHus (ucredeHue xkuaxkocte, TpyOka Iluto-Ilpanaris). IlpuHiumne
M3MEPEHUS CKOPOCTEN U PACX0JI0B KHUJIKOCTH JAPOCCEIbHBIMU MPHUOOPaMU U THEBMOMETPUYECKUMHU
TpyOkamu. Onpenienenne pacxo10B PU UCTEUEHUH KUAKOCTEH Yepe3 OTBEPCTHUS HITM HACA/IKH.

['unpoauHamMuuecKkue pesKuMbl IBUKEHUS JKUIKOCTEN: JTaMUHAPHBIN U TypOYJIEHTHBIN.

Yucno PeliHompaca W €ro KpUTHYECKHE 3HA4eHMs. MeXaHuW3Mbl JaMUHApHOTO U
TypOyneHTHoro tedeHuil. [lonstue TypOynenTHoctu. IlpencraBieHus o TUAPOAMHAMUYECKOM
MOTPaHUYHOM CJIO€ NP TEYEHUH 110 TpyOaM U KaHajaM U IpU O0TeKaHUHU Tell.

Pacuer nuamerpa TpyOOnmpoBOAOB U anmapaToB; BIOOP CKOPOCTEH MOTOKOB M ONTUMAIbHOIO
JraMeTpa TpyOomnpoBOIOB.

Pacnipenenenue ckopocteil mo paguycy TpyObl MOCTOSHHOTO CEUEHHsI TPH JIAMHUHAPHOM
CTallMOHAPHOM TEYEHHUHU.

Teuenune B TpyOax M kaHamax. OnpelensifolMii MONEpPeuHbI pa3Mep MOTOKa B KaHalax
POU3BOJILHON (POPMBI: TUAPABIMYECKHM painyc, SKBUBAJICHTHBIN JHaMETp.

['unpaBnuyeckoe COMPOTUBICHUE MPU TEUEHUH KUIKOCTEH U ra3oB. PacueT moreps Ha TpeHue
(ypaBuenue Jlapcu-Beiic6axa) 1 Ha MecTHbIE conpoTUBIEeHUs. COOTHOIIEHUS U HOMOTPaMMBbI ISt
pacuera Ko3puIeHTa TpeHus. 3aBUCUMOCTH MEXIy pacXoJOM U IepenaoM jaaBieHus. Pacuer
Haropa JJis IepeMeeHNs KHUJIKOCTe! uepe3 cucTeMy TpyOOoIIpOBOIOB U alapaToB.

1.5. [lepemenieHre KUIKOCTEH.

[Tepemernienre KUAKOCTEH C TOMOIIBIO MAaIIWH, TOBBIIAIOIMUX AaBieHHe. OObEeMHBIE
(mopiIHEeBble, POTAIlMOHHBIE W JIp.) U JUHAMUYecKHe (LeHTPOOEekKHbIE, OCEBbIE€ U JIp.) HACOCHI.
OcHOBHBIE TapaMeTpbl PA0OTHI THIPABINYECKUX MAIIWH: IPOU3BOIUTEIBHOCTD, HAIOP, MOILITHOCTb,
KTIII.
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Pacuer Hamopa m moTpeOisieMoil MOIIHOCTH; MOAOOp ABUTATENsl K Hacocy. OmpeneneHue
JIOMYCTUMOM BBICOTHI BCACBHIBAHMS. SIBJIEHHE KaBUTALUU U €r0 MPEAOTBPAILECHHUE.

OcoOenHocTy palbOTHI, COMOCTaBICHHE W OOJACTU MPUMEHEHHUS OCHOBHBIX THUIIOB HACOCOB -
HEHTPOOESKHBIX, TOPIIHEBBIX (IIYyH)XKEepHBIX) U np. CBsa3p Hamopa, momoctn u KII c
MIPOU3BOUTENILHOCThIO (XapaKTepUCTHKU HacocoB). Pabora HacocoB Ha ceTh M HX BBIOOD;
pEryJInpoBaHUE IPOU3BOIUTEIBHOCTH.

Pa3zgea 2. TensioBble mponecchbl U ANNApPaThl XUMHUYECKOH TEXHOJIOTHH.
2.1. OcHOBHBIC IOHSTHSI U OTIPEJICIICHUs B TEIJIONepeaaye.

OCHOBHBIE TEIJIOBBIE IPOLECCHl B XMMHUYECKOM TEXHOJOTHWU: HArpEeBaHHE U OXJIAXKICHUE,
KOH/JICHCAIIUS TAPOB U UCHAPEHUE KUJIKOCTEH.

CranMoHapHBII M HECTALIMOHAPHBINM IMEPEHOC TEIUIOThl. TeMmiepaTypHOe Ioje, TPagUueHT
TEMIIEPATypbl U TEIUIOBOM IOTOK; TEIUIONEpeaaya U TEeIlooTaada. TemmnepaTypornpoBOJIHOCTh —
TEIJIONHEPLIMOHHBIE CBOMCTBA CPEJIbI.

2.2. Ilepenoc 3aeprun B HopMe TemaoThI.

TennoBoii OanmaHC Kak YacTHBIM cCiydail sHepreruueckoro OanaHca. OrmnpenerneHue TeIIoBOr
Harpy3Ku amnmapara Ipd H3MEHEHHH H 03 H3MEHEHHs arperaTHoro coctosiHus. Pacxon
TEIJIOHOCUTEJIEH.

JuddepernmansHoe ypaBHEHHE TNEpeHOCa DHEPTHH B (OpMe TEIUIOTHI, ypaBHeHHEe Dypbe-
Kupxroda u TerionpoBoaHOCTH.

CranoHapHbIil MEPEHOC TEIUIOTHI Yepe3 IUIOCKUE M HWIMHApHYeckue cteHku. CodeTaHue
MEXaHHM3MOB IePEHOCa TEIUIOTHI (TEIJIONPOBOJHOCTH, KOHBEKIIUHU, U3ITYYCHHUS).

KoHBeKkTHBHBIN NIEPEHOC TEIUIOTHI. be3pa3MepHbie nepeMmeHnHble — yncia Hyccensra, Ilekie,
[Tpanntns, I'pacroda, dypne. Pacuer kosdduimMeHTOB TEmnooTAaud NpU BBIHYXKICHHOH H
€CTECTBEHHOW KOHBEKIIUU.

TemiooOMeH mnpu HW3MEHEHHHM arperatHoro cocrtostHus. Konpencamus mnapoB. Dopmyna
Hyccenpra. TennooOMeH npu KUIEHUH.

PannanTtHbiil TemionepeHoc. B3aumHoe uznyuyeHue Ten. PaguaHTHO-KOHBEKTUBHBIM NEPEHOC
Ter1oThl. PacueT moreph TEIUIOTHI ammaparaMyd B OKPY)KAIOIIYIO CpPely U TEIUIOBOM H3O0JIALIUU.
OCHOBHOE ypaBHEHHE TEIUIONEPEIayu.
2.3._Temionepenaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Termonepejada B MOBEPXHOCTHBIX  TEIUIOOOMEHHUKAX. AJNTUTHBHOCTh TEPMHYECKHX
conpotuiieHuil. Cpeansisi ABMXKYIIas cuia Teronepeaauu. OmnpeneneHue CpeqHeil ABMKYyIIeH
CHUJIBI B anmaparax pa3iuvHbIX KOHCTPYKIMI. B3anMHOe HanpaBlieHUE IBUKEHUS TEIIOH OCUTENEH.
Pacuer moBepXHOCTH TEMII0O0OMEHHUKOB.

CnocoObl TOJABOAA M OTBOJAA TEIJIOTHI B XUMHYECKOHW TexHomoruu. TpeboBaHus,
NpeabsBIsieMble K TerloHocuTenmsiM. (OOOTrpeB BOJSHBIM TIAPOM, BBICOKOTEMIIEPATypPHBIMU
OpPraHMYECKUMHU TETUIOHOCUTENSIMH, TOMOYHBIMU ra3zamMu. CrocoObl 3mekTpooborpeBa. OTBOI
TETJIOTHI BOJIOM, BO3YXOM U HU3KOTEMIIEPATYPHBIMH TETUIOHOCUTEIISIMHU.

TemooOMeHHbIe ammapaThl; uX kiaccudukanus. OCHOBHBIE THUIBI TOBEPXHOCTHBIX
TETJI000MEHHUKOB (TpyOUaThie, IIaCTHHYATHIE, allllapaThl C TIEPEMEIIUBAIOIUMU YCTPOUCTBAMH U
T.1.) CMmecurenbHble TEIUIOOOMEHHUKH: TpaJupHHU, KOHJEHCATOPHl CMelleHus. BwiOop
ONTUMAIBHBIX KOHCTPYKIIMH W YCJIOBHH SKCIUTyaTalldd TETUIOOOMEHHBIX armapaToB. OCHOBHBIC
TEHJICHIINH COBEPIIICHCTBOBAHUSI TETIIOOOMEHHBIX anmnaparoB.

Paszgen 3. Ilpoumecchl W anmaparbl pa3iejieHUsT TOMOTeHHBIX cHcTeM (OCHOBHbBIE
Macco0OMeHHbIEe NMPOoLecChI).
3.1. OCcHOBHBIC TOHATHS M ONPEJICIICHHS B Maccolepeiaye.

Knaccudukanus nporeccoB maccoooMena. OCHOBHbBIE TOHITHS U oripeneneHus. [Iporecch
co cBOOOTHOM 1 (PMKCUPOBAHHOM TpaHUIIeH pa3aena ¢a3 u ¢ pasaenstomeil ¢aspl meperopoaKoi
(memOpanoit). Hocutenu u pacnpenensiembie BemectBa. CriocoObl BeIpakeHHUs cocTaBa (has.

DUBNKO-XUMHUECKHE OCHOBBI MAaCCOOOMEHHBIX TMPOIECCOB. PaBHOBECHBIE YCIOBUSA U
ompejeNiecHue HampaBjieHHs TMepeHoca BemectBa u3 (a3t B ¢dazy. Koaddunuments
pacnpenenenus. [lonsatue o Macconepeaaye 1 MaccooTaye.
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Konnenrpanuonnoe mnose, rpagfueHT KOHIEHTpAIMH, OOIIMN U YAENbHBI MOTOK MAacChl.
MonexymsipHas 1uddy3us B )KUAKOCTSX, razax (mapax) u TBEpIbIX Teax.

3.2. MexaHU3MBbI [1IEPEHOCa MACCHI.

YpaBHEHHE HEPA3PBIBHOCTH JUISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepenunansHoe ypaBHEHHE KOHBEKTUBHOIO IIEPEHOCA MAacChl B OMHAPHBIX Cpe/iax.

Juddy3noHHBII MOTPaHUYHBIN CII0H; MPO(UIN KOHIIEHTPALUK U CKOPOCTEH B MOTOKAX.

Koadounuentst maccoornaun. OCHOBHbIE MOJEIbHBIE TPEACTABICHUS O MEXaHU3Me
MacCOOT/auHu.

MoaenupoBanne KOHBEKTHBHOro MaccooOMeHna. Uucna Hyccenbra, Ilekne, Ilpanaris,
@ypbe U ap., UX QUINUECKUIN CMBICII, aHAJIOTUH C TETIOBBIM MOJ00MEM MPUMEHUTENBHO K Ta3aM
u kugkocTsM. Pacuer koadduiMeHTOB MaccooTHaud B ammapaTax pas3ld4yHbIX THUIIOB I10
ypaBHEHHSM ¢ Oe3pa3MepHBIMU IEPEMEHHBIMU.

Macconepenaga. OcHoBHOe  ypaBHeHHEe Maccomnepenaud. COOTHOIIEHHE — MEXKIY
KodppHUIUEeHTaMH  Maccoleperayd W MacCoOTIaud,  aJAUTUBHOCTH  JAU((Y3MOHHBIX
conpotuBieHuil. MuTencudukamnus maccornepenayd MyTeM BO3JIEHCTBUS Ha JUMUTHPYIOLIYIO
CTaJIuIO.

Bnusnue ycioBuii  (TemmepaTyphl, JaBI€HMs, KOHILEHTpalMid) Ha  HampaBicHHE
MaccornepeHoca Ha mpuMepax abcopOIuK; MPUHIUIIBI BEIOOpa aOCOPOSHTOB.

3.3. ®a3oBoe paBHOBECHE.

MarepuanbHplii  0anaHC HENPEPHIBHOTO YCTAHOBUBLIETOCS IIpoLecca MpU  Pa3IUdHbIX
croco6ax BeIPAXKEHUSI COCTABOB (Da3 M UX pacxoJ0B; ypaBHEHUS pabOUMX JTMHUM.

[IpenenbHble KOHIIEHTPALMKM paclpeiesseMoro KOMIIOHEHTa B OTJAIOLIEH M U3BJIEKaroleH
¢dazax [ NPOTUBOTOYHBIX MPOLECCOB. MaKCHMMalbHO BO3MOXKHAsl CTEMEHb HW3BJICUCHHUS,
MUHHUMAaJIBHBIN U ONITUMAIIBHBIA PACXO/Ibl H3BJIEKAIOUICH (ha3bl.

3.4. Metobl pacuéra pa3MepoB MacCCOOOMEHHBIX KOJOHHBIX anlaparos.

Pacuer mnonepeuHoro cewyeHus (auameTpa) KOJIOHHBI; NPENENbHO JAONYyCTUMas U
SKOHOMMYECKHU ONTHUMAajbHAasi CKOPOCTHU CIUIOIIHOM (a3bl.

PannonanbHbIil BEIOOp B3aMMHOTO HampaBiieHUs JBMKEHMS (a3 M OpraHu3aliy MOTOKOB B
MaccoOOMEHHBIX ammaparax. Pacyer MaccoOOMEHHBIX MPOLIECCOB M ammapaToB JUIsl CHCTEM C
OJIHUM paclpezensieMblM KOMIOHEHTOM. OCHOBBI paciyeTa BbICOTHI MAaCCOOOMEHHBIX allapaToB C
HENpepbIBHBIM U CTYINEHYAaThIM KOHTAKTOM (pa3. J[Ba OCHOBHBIX Me€TO/a pacueTa: Ha OCHOBE
K03((HULMEHTOB Maccolepeiadl U Ha OCHOBE INOHATHS TEOPETUYECKOM CTYNEHU pa3/IeleHHUs.
[lonsaTve 4Yncna €NMHHUIl MEPEHOCAa U BBICOTHI €AMHMIBI NepeHoca. DakTop Maccolepenayu.
CpenHsist IBHXKYILAs CUila Macconepenadn. BiusHue npoaoabHOro nepeMeninBaius Ha CpeIHIO
IBIDKYIIYI0O cuiy Maccomepenauu. Ilpomenypa pacdera, oOCHOBaHHas Ha OOBEMHBIX
koa¢dunrenTax Macconepeaayu. ['papuueckuii 1 aHATUTUYECKUI METO/IbI pacyeTa.

Pacuer BBICOTBI MacCOOOMEHHBIX AammapaToB CO CTYNEHYAaThIM KOHTakToM  (a3.
OddextuBHOCTH cTyneHn 1mo Moapdpu. CBs3p ymcia eauHull nepeHoca u JiokambHoro KIT
cryneHu 1o Mbpdpdpu. UMciaeHHbI pacueT «OT CTYNEHH K CTYNEHH» U ero rpaduueckas
MHTEpIPETALM C UCIOIb30BAHUEM «KUHETUYECKON JIMHUM». YUeT CTPYKTypbl MOTOKOB U KII/]
Tapenku. OCOOEHHOCTH pacyeTa TapenbyaThIX KOJIOHH Ha OCHOBE IOHSTHS TEOPETHYECKOMN
Tapenku. Yucao JeCTBUTENbHBIX U TEOPETUYECKUX TapeloK. DG (HEKTUBHOCT TapeKu.

ParmonanbHbIi BEIOOP B3aMMHOI'O HampaBiIeHUs ABMKEHUS (a3 U OpraHM3alii MOTOKOB B
MacCOOOMEHHBIX araparax.

3.5. AGcopbuus.

OO0mue MPUHIUIBI YCTPOMCTBA H KJIACCH(PUKAIMS almmapaTtoB I MacCOOOMEHHBIX
MPOILIECCOB B cucTeMax '"ra3(map)-Kuakocts". OCOOEHHOCTH KOHCTPYKITHIT a0copOepoB.

OcHOBHBIE THIBI W O0JacTH TMpPUMEHEHHS aOcopOepoB: HACaJOYHBIE M TapeibyaThie
KOJIOHHBI, anmapaThl CO CIUIOIIHBIM M CEKLIMOHMPOBAHHBIM 0apOOTa)KHBIM CJIOEM, anmapaThl C
JUCTIEPTUPOBAHUEM JKUIKOCTH.
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Cxembl  aOCOPOIIMOHHO-IECOPOIIMOHHBIX ~ YCTAHOBOK C  BBIICJIICHUEM  HM3BJICUEHHOTO
KOMIIOHEHTa M pereHepauueii abcopOeHra (mecopOumell NpH TOBBILICHHOH TeMIeparype,
MIOHMKEHUEM JIaBJICHHUs, OTAYBKOM MHEPTHBIM HOCUTEIIEM).

3.6. Auctmuisamus. Pextudukanus.

Paznenenue aucTwsIIMen >KUAKUX TOMOIEHHBIX CMECed M CXKMKEHHBIX Ia30B; o0jacTu
MPUMEHEHHS U OCOOCHHOCTH MPOBEICHUS MPOLIECCOB IPU PA3TUYHOM JaBIICHHH.

[TapoxuaKOCTHOE paBHOBECHE JUIl CUCTEM C IIOJHOW M OTrpaHUYEHHOM B3aMMHOMU
pacTBOPUMOCTBIO M €r0  BIMSHME Ha  BO3MOXHOCTb  pas3felieHus  KOMIIOHEHTOB
IUCTUUIALMOHHBIMU MeToJaMU. PacueT paBHOBecHUs /i1 MJI€alIbHBIX OMHAPHBIX CMECEH.

[Ipocras u ppakuroHHAs NEpEroHKa; Mmeperonka ¢ aeduermanueir. MarepuanbHblil OanaHc,
pacuer BbIXOJia NMPOJYKTa M €ro CpeJHEero cocraBa IpH IEeperoHke OMHApHbIX cMmeced. Cxembl
ycTaHOBOK. TeruioBeie 6amaHChl U pacyeT pacXoA0B TEIFIOHOCUTENEH ISl 3TUX MPOIIECCOB.

Pextudukanus. @OU3MKO-XHUMUYECKHE OCHOBBI M OCOOECHHOCTH YCIOBHMH INPOBEICHMS
nporeccoB. CXeMbl YCTAaHOBOK JJISi HEMPEPHIBHON M MEPUOINYECKON peKTU(UKAIUN OWHAPHBIX
cMmecell. OcoOEHHOCTH YCTpOMCTBa anmnapaTroB (HACAaAOYHBIX U TapesbyaThbIX KOJIOHH) M BbIOOpa
PSKUMOB HX pPabOThl TpU peKkTUHUKanmu (1Mo cpaBHEHUIO ¢ abcopbOmmeii). OcoOeHHOCTH
YCTPOICTBA U BapuaHThI pabOThI UCTIapUTeIel U 1e(IerMaTopoB.

MogenupoBaHie W pacdeT TMPOLECCOB W allapaTroB IMPH HENPEPHIBHOW pPEKTU(UKAITUH
OuHapHbIX cucteM. OCHOBBI YHMCICHHOTO M TIpadoaHaJIUTHUECKOro MeToJ0B. MarepuaabHbIi
Oamanc. Paboume numHMmM. OmnpenerieHne MHHHMAaIbHOrO W pabodero (IerMoBOro 4mcia.
TennoBoil GanaHc M pacueT pacxoAoB TeIUIOHOcUTENeH. [IpUHIMIBI TEXHUKO-3KOHOMUYECKOH
ONTUMU3ALIMM TpU pacueTe pabodero (QIJIErMOBOIO YHMCIA, pa3MEpoB ammaparypbl U
sHeprerudeckux 3arpaT. OCHOBBI pacueTa TapesipyaTblX M HACaJ0YHBIX PEKTH(PUKALMOHHBIX
KOJIOHH.

Paznen 4. Ilpouecchl M anmapatbl pa3sjiesleHHsl TeTepPOreHHbIX CHCTeM (OCHOBHBIE
THApOMexXaHu4YecKHue Mpouecchbl).
4.1. PaznienieHne reTeporeHHbIx cucteM. OCHOBHBIE OHATHUS U METOJIbL.

Knaccudukanus XUIKUX U Ta30BbIX I'€TEPOre€HHBIX CUCTEM: CYCHEH3MH, SMYJIbCUM, MEHBI,
IIBIIN, TyMaHbl. MaTepuanbHblii 6aaHC MPOIECCOB pa3AeeHHs Fe€TePOreHHBIX CUCTEM.

Onenka 3((peKTUBHOCTH U BBHIOOP ONTHMAIbHBIX IMPOIECCOB U aIIapaToB JUIs pa3aeieHUs
TETEPOre€HHBIX CMECEH.
4.2. OCHOBBI TEOPUU OCAKJICHUSL.

Paznenenue )KuAKUX U Ta30BbIX CUCTEM B IOJIE CHJI TsDKeCTH. Pacder ckopocteit cBOOOIHOTO
U CTECHEHHOTO OCa)XJACHMsI TBEPJbIX YACTHI] IIapOOOpa3HOW M OTIMYHBIX OT Hee (opM B IOJE
CHJIBI TSDKECTH.

IIponeccsl OTCcTaMBaHUS M YCTPOMCTBO aIlIapaTtoB pPAa3feNeHUs CYCHEH3MH, SMYJIbCHU U
nbeuied. Pacyer moBepXHOCTH OCaXIEHUS M MPOU3BOIUTEIBHOCTH OTCTOMHHUKOB. Y CTPOMCTBO U
JeficTBHE LIUKJIOHOB (IIPOCTBIX U OaTapelHBbIX ), TUAPOLUKIOHOB.

4.3. TeueHue KHUJIKOCTH Ye€Pe3 HEMOJIBUKHbIE 36PHUCTHIC U TICEBJIO0XKHUKEHHBIE CIIOH.

3HaueHue TUJPOJUHAMHKU 3E€pHUCTBIX CIIOEB B Ipoleccax (QUIbTPOBAHMS, TEIJIO- H
MaccooOMeHa, TeTEepOreHHOro Karaiumza U Jp. OCHOBHBIE XapaKTEPUCTHKH OSTHUX CIIOEB:
JUCIEPCHOCTD, yJelbHasi TOBEPXHOCTh, IOPO3HOCTh, SKBUBAJICHTHBIN TuameTp kaHaioB. Pacuer
TUJIPaBIMYECKOTO COINPOTUBIEHUS CJ0sl. ['MOpaBINYECKOE CONPOTUBIIEHUE CIIOEB HACaJ0K
MIPOMBIIIJIEHHBIX MAacCO- U TEINIOOOMEHHBIX ammapaToB.

Pexxumpl TeueHus NMOTOKOB B HAcaJO4YHBIX KOJOHHAX. ['MApaBIM4ecKoe CONpPOTHBIICHHE,
SIBJICHUS TIOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEPCUH (Pa3 ¥ pacueT COOTBETCTBYIOIINX CKOPOCTEH.

['maponnHamMuMKa — TNCEBIOOXKIDKEHHBIX  (KUMIMX)  ciaoeB.  OOsacTb  MpUMEHEHHS
TICEBII00KIKEHUS. OcHoBHbIE XapaKTePUCTUKU TMICEB00KHKEHHOTO COCTOSTHUSL.
I'uapaBnrueckoe conpoTHBiIeHHE. PacueT cKopocTel NMCeBI00KIKEHHSI U CBOOOTHOTO BUTAHUS,
BBICOTHI  IICEBJIOOKMKEHHOTO cjod. OJTHOPOIHOE M HEOAHOPOJHOE IMCEBIO0KHKEHUE.
OCOOECHHOCTH  TICEBJOOKMKEHUSI TONUIUCIIEPCHBIX cjioeB. [IHeBMO- M THAPOTpaHCIOPT
3€pHUCTBIX TBEPABIX MATEPHAIIOB.
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4.4. dunpTpoBaHUE CYCHEH3UM U OYMCTKA I'a30B OT IbUICH.

Crienuduika MOBEACHUS OCAAKOB KaK 3EPHUCTBIX CJOEB: CXKHMAaeMble U HEC)KUMaeMble
ocankd. Bunel ¢QunbTpoBambHBIX Heperopomok. MDakToppl, BIMSIONIME Ha  CKOPOCTh
¢unbTpoBanus. OUIbTpOBaHUE MPU MOCTOSIHHON CKOPOCTH (MIBTPOBAHUS. DKCIEPUMEHTAIBHOE
oIpezieJIeHue KOHCTAaHT ypaBHeHMs (uibTpoBanus. Kiaccuukamus m ycTpOWCTBO OCHOBHBIX
THUIIOB HETIPEPHIBHO M MEPUOINYECKH PAOOTAIOMNX (GUIBTPOB U QUIBTPYIOMIUX LHEHTPUYT.

4.00beM yueOHOH THCHHUIIINHBI

Beero Cemectp
Bun yuebHO# paboTh v Vi
3F Axan. 3F Axan. 3F Axan.
q, 9, 9,
OO0mast TpyI0EMKOCTh TUCITUTUTHHBI 10 360 5 180 5 180
Konrakrnasi padora (KP) 3,6 128 1,8 64 1,8 64
Jlekuun 1,8 64 0,9 32 0,9 32
[Tpaktuueckue 3ansaTus (I13) 1,8 64 0,9 32 0,8 32
CamocTrosiTesbHasi padora 4.4 160 2,2 80 2,2 80

CaMOCTOSITeIbHOE U3YUYCHHUE Pa3JICIiOB 4.4 160 22 80 22 80

JUACIUATUTMHBI
Buabl KOHTpOJIS:
OK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTta - mpoMexyTouHast 0.8 0,01 0.4 0,01 0.4
arrecranus 2,0
IToaroroBka K 3K3aMeHy 71,2 0,99 35,6 0,99 35,6
Buj nTOroBoro KOHTpoJIs: IK3aMeH JK3aMeH
Beero Cemectp
Bun yuebHoit paboThl v vi
3F Acrtp. 3F Acrtp. 3F Acrtp.
q, q, q,

OO6m1ast TpyA0EMKOCTh TUCIUTUIMHBI 10 270 5 135 5 135
KonTtakTHasi padora — ayauTOpHbIe 3.6 9% 18 48 18 48
3aHATHS:
Jlexun 1,8 48 0,9 24 0,9 24
[Tpaktuueckue 3ansatus (I113) 1,8 48 0,9 24 0,8 24
CamocrosiTesibHas padoTa 4.4 120 2,2 60 2,2 60

CaMocTosATENBHOE N3YUEHUE PA3/IETIO0B
JCHUTIINHBI

Buabl koHTpOJIS:

JIK3aMeH 2,0 54 1,0 27 1,0 27

KonrakTnas pa6ora - 06 | 001 | 03 | 001 | 03

4,4 120 2,2 60 2,2 60

NMPOMEKYTOYHAsI AaTTeCTALUS 2,0
IloaroToBKa K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Bua uTOroBoro KOHTpoJIf: JK3aMeH JK3aMeH

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUIIMHBI «O0IAas XUMUYeCKasi TEXHOJIOTUSD)
(b1.b.16)
1 Hear aucuumiIMHbl — (OPMHUPOBAHHWE 3HAHWKW B OO0JACTH peaTu3aliil XUMHKO-
TEXHOJIOTUYECKUX TMPOIECCOB C YYEeTOM (U3UKO-XUMHUECKUX OCOOEHHOCTEH MPOTEKAIOIINX
peakiuii, BBIOOpAa ONTUMAIBHBIX YCIOBHI peanu3yeMbIX MpoLeccoB, BbIOOpa 3((PEeKTUBHBIX
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PEaKTOpOB, MPUOOPETEHHUST HABHIKOB B COCTABICHHHM MAaTCPUALHBIX M TEIUIOBBIX OAajJaHCOB, B
pacueTe TPOIECCOB M PEAKTOPOB HA OCHOBE MATEMAaTHYECKOTO MOJICIHPOBAHUS, MOTYUCHHS
3HaHWH B 00JacTH pa3pabOTKH IHEProcOeperarmux XUMUKoO-TexHoorndeckux cucrteM (XTC),
0€30TXO0/IHBIX U MAJIOOTXOJHBIX TEXHOJIOTUI Ha MPUMEPE COBPEMEHHBIX MTPOU3BOJICTB.

2B pe3yabraTre uW3yYeHHs JUCHMIUIMHBI  o0yyalommiicssi 10 Tporpamme
0akajlaBpuaTa J0JIKeH:

Obnadams CIeTyOUUMA KOMITETCHIIHSMU:

—  CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUILIMH B
po)eCCHOHAIBHON JEATEIBHOCTH, MPUMEHATh METOJbl MAaTeMAaTHYECKOTO aHajau3a u
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO HccneaoBanus (OITK-2);

Buame:

- OCHOBBI TEOPUU XUMHYECKHUX MPOIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO HCCIICIOBAaHUS B3aWMOJICHCTBUS XHUMHUYCCKHX TPEBpAICHUNH W SIBICHHUI

IIepeHoca Ha BCEX MACIITAOHbIX YPOBHSX;

-METO/IMKY BBIOOpA peakTopa U pacuyéra mpoliecca B HEM;

-OCHOBHBIE PEAKIIMOHHBIC MPOIIECCHI U PEAKTOPHI XUMUYECKON U OMOTEXHOJIOTHH;

-OCHOBHBIC MPHUHIMIIBI OpPraHU3aIllMM XHUMHUYECKOTO TMPOM3BOACTBA, €r0 HEePaAPXUUYECKYIO

CTPYKTYpPY, METO/IbI OlIeHKH 3((HEKTUBHOCTH MPOU3BO/ICTBA;

-OCHOBHBIE XMMHUYECKHE TTPOU3BOICTBA.

Ymems:

-paccyuTaTh OCHOBHBIC XapaKTEPUCTUKH XUMHUYECKOTO MPOIIECCa;

-BBIOpATh PALIMOHANBHYIO CXEMY MPOM3BOACTBA 3a/IaHHOTO MPOIYKTA;

-OI[EHUTH TEXHOJOTUIECKYIO A(h(DEKTHBHOCTH MTPOMU3BOJICTRA;

-BBIOpaTh 3 (HEKTUBHBIN THII pEaKTOpa;

-IPOBECTU PaCUET TEXHOJIOTMYECKUX MapaMeTpOB I 3aJaHHOTO MPOIEcca;

-OMPEeIeIUTh MMapaMeTphl HAaWTyYIllel OpraHU3aIUy MpoIecca B XUMHUUECKOM PEaKkTope.
Brnaoemw.:

— Merogamu aHanu3a 3 (HEKTUBHOCTH PabOThl XUMUUYECKHUX MTPOU3BOICTB;

— METOJaMH pacueTa U aHaJIu3a MPOLIECCOB B XUMHUECKUX PEAKTOpax, ONpeieaeHus
TEXHOJIOTHYECKUX ITOKa3aTelIeH;

— MeToJaMH BbIOOpa XMMHUYECKUX PEaKTOPOB.

3 Kparkoe coaep:kanue TUCHUNLIAHBI

Pazjnen 1. Xumuyeckasi TEXHOJIOTHSI U XUMHYECKO€E MPOU3BO/ICTBO

1.1. OcHOBHBIE oOmpeAeNeHuss W TMOJOKEHHUS. XHUMHUeCKas TEXHOJOrusi - Hayka o0
HKOHOMUYECKH, SKOJOTUYECKH U COLMAIbHO OOOCHOBAaHHBIX CIOco0ax M Ipolieccax rnepepadoTKu
CBIPbSl C H3MEHEHHEM €ro COCTaBa M CBOWCTB IyTeM TPOBEACHHUS XUMHUYECKUX U (PHU3UKO-
XUMUYECKUX TMPEBpaIeHUd B TPEAMEThl MOTpPeOJeHHus M CpeacTBa Npou3BoAcTBA. OOBEKT
XUMUYECKON TEXHOJOTUU - XMMHYECKOE MPOU3BOJCTBO. MeXOTpacieBoil XapakTep XMUMHYECKOU
TEXHOJOTHH. Pa3BUTHE XUMUYECKUX MPOU3BOJICTB U XUMUYECKON TEXHOJIOITMU. MECTO XUMUYECKOU
TEXHOJIOTUM B TPOMBIIIICHHONH chepe M METOJOB XHMHUYECKOW TEXHOJIOTHU B HEXMMHYECKHX
OTpAaCTSAX MPOMBIIUICHHOCTA. MeTOAbl XUMUUYECKOW TEXHOJIOTHH — CUCTEMHBIM aHAJIN3 U METObI
MaTeMaTU4YecKoro MojeiaupoBanus. CHUCTEMHBIM aHaIU3 CJIOXKHBIX CXEM M B3aUMOJACHCTBUI
AJIEMEHTOB CXEMBl — TMIOHATHE W coJAepkaHue wMeTona. Pu3nueckoe W MaTeMaTHYeCcKoe
MOJICIUPOBAHUE, OIpPEACICHHE W OCHOBHBIE NOHSTHS, MX MECTO B HWHXKEHEPHO-XMMHYECKUX
WCCIEOBAaHUAX M pas3paboTkax. MecTo © 3HAaYeHHWE HATYPHOTO U  BBIYHCIUTEIHHOTO
skcriepumenTta. CojepikaHue U 3a7aun yueOHOro Kypcea.

1.2. Xumuyeckoe npon3BOACTBO.

[loHsATHE O XMMHYECKOM MPOU3BOJCTBE KAK O CUCTEME MAIlIMH U annapaToB, COCTUHEHHbBIX
MaTepUATBHBIMH ¥ YHEPTeTUYECKUMH MOTOKAMHU, B KOTOPBIX OCYIIECTBIISIIOTCS B3aUMOCBSI3aHHBIC
XUMHUYECKHE TIpeBpalieHus] W (PU3UYEeCKHe TMPOLeCChl MepepadOTKH ChIpbi B MPOIYKTHI.
MHOTO()YHKIITMOHAIBHOCTh XMMHYECKOTO IPOU3BOJICTBA - TIOJYYEHHE MPOAYKTOB, JHEPro- M
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pecypcocOepexeHne, MUHUMU3AIM BO3ACHCTBUS Ha OKpyXKarolrylo cpeny. OOmas cTpykTypa
XUMHUYECKOTO TPOMU3BOJCTBA - COOCTBEHHO XHMHMYECKOE IIPOU3BOJCTBO, XPAaHEHHE CHIPbS U
OPOAYKIMHM, TPAHCIOPT, CHUCTEMbl KOHTpoJia u Oe3omacHOCTH. (OCHOBHBIE IOJCHUCTEMBI
XUMHUYECKOTO TPOM3BOJCTBA - TMOATOTOBKA CHIPbS W MAaTEpHaloB, XUMHUYECKHE H (DU3HMKO-
XUMHUYECKHE TMpEBpallleHUs. BbIICICHUE NPOAYKTOB, O0E3BpEKUBAHUE YTUIU3ALUSA OTXOMOB,
TEIJIO- W JHEproodecredyeHue, BOJOMOATOTOBKA, YIpPaBICHHE NPOU3BOJACTBOM. (OCHOBHBIE
TEXHOJIOTMYECKUE KOMIIOHEHTBI - CbIpbE€, BCIIOMOTAaTENIbHBIE MAaTepuajbl, OCHOBHOH H
JIOTIOJTHUTEIIBHBIN MPOIYKTHI, OTXO/bI, SHEPTETHYECKHE PECYpPChl, 000pPYyI0BaHHUE, CTPOUTEIILHBIC
KOHCTPYKIUU U PUOOPHI, IPOU3BOJACTBEHHBIN IEPCOHAT.

KauecTBeHHBIE M KOJIMYECTBEHHbIE  IIOKA3aTE€IM  XMMHMUYECKOTO  IIPOU3BOJICTBA!
TEXHOJIOTMYECKUE II0Ka3aTelId - IPOU3BOJUTEIBHOCTh M MOIIHOCTh IPOU3BOJCTBA, BBIXOJ
NPOAYKTa, pacxXogHble KOAX(PQPHUIMEHTHl IO CHIPbIO M DJHEPruM, HMHTEHCUBHOCTH IPOIECCOB,
KayecTBO MPOJAYKTa; SKOHOMHYECKHME IOKa3aTelu - ce0eCTOMMOCTh NpPOAYKTa, IMPHUBEACHHbBIC
3aTpaThl, YAEJbHbIE KallUTaJbHBIE 3aTpaThl, NPOU3BOAUTEIBHOCTh TPYZAA; SKCILIyaTalluOHHbIE
MOKa3aTeIu - HAJeKHOCTh M 0e30MacHOCTh (YHKIIMOHUPOBAHHSI CUCTEMbI, UYBCTBUTEIHHOCTH,
perylIupyeMocTh U YHPaBJIIEMOCTb IIpPOLIECCAa; COLMAJIbHbIE IIOKa3aTeld - BO3ZEHCTBHE Ha
OKPYXKAIOIIYIO Cpelly, 0€30MacCHOCTh OOCITY)KMBaHUS, CTENIEHb MEXaHU3AllUM U aBTOMATU3ALINH.

1.3. CeippeBbie pecypchl, BOJIa M 3HEPTUSI B XUMUYECKOM IIPOU3BO/ICTBE.

Krnaccudukanus cblpbeBbIX pECypcoOB MO Pa3iHYHBIM MpPU3HAKAM - (Ha30BOMY COCTOSHHUIO,
NPOMCXOXKACHUIO, HMCTOYHUKAM. MuHepanbHOe ChIpbe (pyabl W TOJIE3HBIE HCKOIAaeMbIe),
OpPraHUYECKOE MPUPOJIHOE ChIPbE (TOPIOYHE HCKOMAEMbIE), PACTUTEILHOE U YKHUBOTHOE CBIPhHE,
BTOPUYHOE CHIPhE - UX HCIIOJIb30BAaHHE M MYTH TepepaOdoTku. OCHOBHBIE CIOCOOBI MEPBUYHOIM
00paboTKH ChIpbsi (OOOTramieHue, OYMCTKA, IMOJArOTOBKA K TPAHCIOPTUPOBKE U IepepadoTke).
[loHsATHE, CYIIHOCTP W TPHUMEPHl YIIIYOJCHHS WCIOJIB30BAaHHUS CHIPbs, KOMOMHUPOBAHHSA
MIPOU3BOJICTB ¥ KOMILJIEKCHOM MepepadOTKH ChIPbS.

3HayeHWe M HCIOJb30BAHWE BOJBI B XHMHUYECKHX IIPOU3BOJACTBAX. VICTOYHHMKH BOJBI.
TpeGoBaHMs K TEXHOJIOTMYECKON U OBITOBOI Boje. [IpombliliuieHHAs TOATOTOBKA BOABI U METOIBI
ee OYUCTKM OT mnpuMeceil. (OCHOBHBIE METOABI KOHTPOJS KauecTBa BOJBL. DKOHOMHS
BOJIONOTPEOIEHHS B TPOU3BOICTBE. BO100OOPOTHBIE CHCTEMBI.

Bupl M HICTOYHUKY SHEPTUM B XUMHUYECKOW MTPOMBIIITICHHOCTH. MacimTadbl TOTpeOIeHUs 1
CrocoObl yMEHBIIEHUS SHepreTudeckux 3arpar. CyImHOCTP W TpPUMEphl pEreHepalnuud |
pEeKyIepanuy SHeprui. DHEProTEXHOIOTHIECKHE CHCTEMBI. BTOpHYHBIE SHEPreTHUECKUE PECYPCHI.

Pa3znen 2. TeopeTnueckue 0CHOBbI XHMUYECKHUX NMPOIECCOB 1 PEAKTOPOB

2.1. OcHOBHBIE OTIPEICICHUS U TIOJTIOKECHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XMMUYECKUX MPEBPAIICHUN - CTEXHOMETPHUECKHE,
TePMOJMHAMHUYCCKHE, KHHEeTHYecKue. [loka3zaTenn XWMHUYECKOro TIPEBpallleHUus - CTEleHb
MpeBpalleHHs], BBIXOJ MPOAYKTa, UHTErpaibHas U AuddepeHnnaibHas CeleKTUBHOCTH, CKOPOCTH
peaKIny U MPEBpaICHUs PEareHTOB.

2.2. X¥IMHUUYECKHUE MPOLECCHI.

Omnpenenenne. Kiaccupukanuss XUMHUYECKHUX MPOIECCOB TO PA3IUYHBIM IPH3HAKAM -
XUMUYECKUM (BHJ XMMHUYECKOW peaklHuH, TEePMOJUHAMHYECKHE XapaKTEPUCTUKH, CXeMa
npeBpalieHuii) u pazoBbIM (UHUCIIO U arperaTHoe cocTosiHue ¢as).

I'oMorennslii xuMuyeckuit mporecc. OmpeneneHre W NpUMepbl. BiusHUEe XUMHUYECKHX
NIPU3HAKOB M YCIOBHI MIPOTEKaHMS MIpoIlecca Ha ero mokasarend. CrocoObl MHTEHCU(PUKAIIHH.

[ToHsTHE ONTHUMAIBHBIX TeMmmeparyp. ONTUMalbHBIE TeMIepaTypbl Uisi OOpaTUMBIX U
HEOOpaTUMBIX 9K30- U SHIOTEPMUUYECKHUX PEAKIIHI.

I'ereporeHHblll (HEKATATUTUYECKUI) XUMHUECKUU Tmporiecc. OmpenenceHue U MPUMEPHI.
CtpykTypa mporecca u ero cocrapisiomue (ctaauu). HaGmromaemasi CKOpPOCTh XUMHUYECKOTO
npesparenus. O0mactu (pexXuMbl) MPOTEKAHUS MPoIlecca, TMMUTUPYIOIIAs CTa sl

I'eteporennsnii xumMudeckuid mporecc '"raz (KuUAKOCTh) - TBepaoe". OOocHOBaHUE,
MOCTPOCHUE W aHAIIM3 MAaTeMAaTUYECKOW MOJIENH Ui peakIHid TOpeHUus (MOAeNb 'CKUMArOIasIcs
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chepa") um Tomoxmmmueckor (Mozenp ''c HeB3auMmozeHcTByromuM siapom"). HaOGmromaemas
CKOPOCTh TIPEBPAICHHS, BPeMsI IPEBPAIICHHS ¥ ITyTH MHTCHCU(DUKAIIMK JIJIS Pa3IMYHbIX 00IacTeit
MPOTEKaHUs Ipolecca.

I'ereporeHHplii XUMUYECKHI Tporiecc 'raz (KHAKOCTh) - KUAKOCTh'. OOOCHOBaHHE,
MOCTPOCHUE U aHAJIM3 MaTeMaTH4eckoi Moenu. Habmonaemast CKOpoCTh peBpaIleHus U 00JacTu
npoTekanus mporecca. [IyTu nHTeHCHUPUKAIUY 7S pa3InIHBIX PEXKUMOB IIPOIecca.

Karamutnueckuit mporecc. Omnpenenenue, kiaccuukamus, MpUMEpbl. [ eTeporeHHbII
KaTaJIu3 Ha TBEpAOM Karaiuzarope. OOOCHOBaHME, TOCTPOCHUE M aHAIN3 MAaTEeMaTHIYECKON MOIEIH
Ha KaTaJIUTUYECKO MOBEPXHOCTH M B MOPUCTOM 3epHE Karainm3aropa. Habmiomaemas cKoOpocTb
npeBpamieHnsi W objmactu mporekaHus mporecca. CTemeHb HWCIOIb30BaHUS BHYTPCHHEH
noBepxHocTu. [IyTn nHTeHCHDUKAIMK KaTaTUTHYECKUX MPOIIECCOB.

2.3. XMMHUYECKHE PEAKTOPBI.

OmnpeneneHve W Ha3HAYeHHE XHWMHUYECKOro peakTopa. PeakTopbl B XUMHUYECKHX U
HEXMMHUYECKUX OTPaCisiX NPOMBIIUICHHOCTH. (OO030p THIOB XHUMHYECKHX pEaKTOPOB, HUX
CTPYKTYpHBIE JIEMEHTHI (peakliMOHHAas 30Ha, YCTPOMCTBA BBOJA M BBIBOJIA, CMELICHHUS, pa3IeIeHUS
U pacnpe/ieleHus: TOTOKOB, TEINIOOOMEHHBIE AJIEMEHTHI), OCHOBHBIE ITPOLIECCHI U SIBJICHUS B HUX.

CucremaTu3ainusi OpOILECCOB B XUMHUYECKOM pPEAKTOpe IO Maciutady HX MPOTEKaHHS:
XUMHUYECKas peakiusi, XAMUYECKUN MPOLIECC B AIEMEHTAPHOM 00BbeMe, MPOIECChl B PEAaKIIMOHHOM
9JIEeMEHTE U B PEAKTOpE B IIEJIOM, - UX B3aUMOCBS3b U HEpapXHuecKas CTPyKTypa MaTeMaTH4YeCKOU
MOJIEJH Tpoliecca B peakTope. [Ipumepsl poieccoB B pa3inyHbIX BUAAX XUMUYECKUX PEAKTOPOB.

Krnaccudukanus nporeccoB B peakTopax Mo pa3lIdyHbIM MpPU3HAKAM - BUJ XUMHUYECKOTO
npouecca, OpraHu3alus IIOTOKOB pEareHTOB (CXeMa JBI)KEHUS PEreHTOB Yepe3 peaxTop,
CTPYKTypa MOTOKOB B PEaKLMOHHOW 30HE), OPTaHM3alMs TEIUIOBBIX MOTOKOB (TEIIOBOM PEXKHM,
cxeMa TeIuI000MeHa), CTAIlHOHAPHOCTH TPOIIecca.

O6ocHOBaHME U MOCTPOECHUE MaTeMaTUYECKOW MOJIEH MPoLiecca B peakTopax pa3IudyHOIO
TUINA KAaK CHCTEMbl ypaBHEHUH MaTepUalbHOIO U TEIUIOBOIO OaJlaHCOB HAa OCHOBE JAaHHBIX O
CTPYKType MOTOKAa, XMMHYECKHX MPEBPAIlCHUsAX, SBICHUSAX MEpPEeHOoca TEeIUla U BEIIeCTBA U UX
B3auMojieiicTBuu. CucremMarusaius W Kiaccu(HKaiusg MaTeMaTHUYeCKUX MOJENIeH IMPOIECCOB B
peakTopax.

N3oTepmudeckne Mpomecchl B XUMHUYECKOM peakTope. BimsiHWE CTPYKTyphl TOTOKA
(umeanbHOE CMEIIEHWE U  BBITECHEHHWE), CTAallMOHAPHOCTU Tpolecca (MPOTOYHBIA |
MEePUOIUYECKHI), MapaMeTPOB W YCJIOBHM MPOTEKaHUs Mpoliecca (Temmeparypa, KOHIEHTpaIus,
JaBJeHHe, 00bEeM PEaKIMOHHON 30HBI, BpeMs), BUJa XUMHUYECKON peakiuu (MpocTast U CIOKHAs,
obpatuMas 1 HeoOpaTUMasi) U €€ mapaMeTpoB Ha MPODUIIM KOHIICHTPALMM M TTOKA3aTeln Mmpolecca
B peakTope (CTeneHb MpeBpaIleHus], BEIXO MPOAYKTa, CENEKTUBHOCTH Mporiecca). OCHOBHI pacyera
npoiiecca B peaktope. ComnocraBienne 3()PEKTUBHOCTUA MPOIECCOB B PEAKTOPAX, OMUCHIBAEMBIX
MOJIETISIMU MI€ATbHOTO CMEIICHUS U BHITECHEHUSI.

HewnzorepMuueckne mporeccsl B XUMUYIECKUX peakTopax. OpraHu3aius TeIUIOBBIX TTOTOKOB
U peXHMOB B XUMHUYECKHX peakTopax. Pacmpenenenue TemmepaTypbl, KOHIIEHTpAIMA U CTENEHH
MIPEBPAICHHS B PEAKTOPE B PEKUMAX HICATHLHOTO CMEIICHUS W BBITCCHEHUS, aqa0aTHIECKOM H C
TeruioooMeHoM. CBsi3b TeMIepaTypbl M CTETIIEHH MPEBpAIleHHUs B aanadaTHUecKoOM Ipoliecce.
CornocTaBiieHUE ¢ U30TEPMHUYECKAM PEXKUMOM. UHCIIO M YCTOHYHUBOCTH CTAITMOHAPHBIX PEKUMOB B
peaKTopax UACaIbHOTO CMEIICHHSI.

2.4. [IpoMBINUIEHHBIE XUMUYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX mpuMepax MPEeAMETHO PacCMaTPUBAIOTCS MPOMBIIIJIEHHBIE PEAKTOPHI IS
MIPOBEICHUS TPOIIECCOB TOMOTEHHBIX, T€TEPOTEHHBIX M KATAIMUTUYECKUX - THUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTU PEeKMUMA, 00JIaCTH UCTIOIH30BAHUS.

Paznen 3. Xumnuyeckoe Npou3BOACTBO, KAK XMMUKO-TEXHOJIOTHYECKAasi CHCTEMA
(XTO).

3.1. CtpykTypa u onrcaHue XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI.
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XHUMHYECKOE TPOU3BOJICTBO KaKk XUMHUKO-TexHoyiorndeckas cucreMa (XTC). I[lonarue cucremsl u
XTC. CoctraB XTC: aneMeHTHI, CBs3H, mojacucTemMbl. DneMeHTsl X TC, knaccudukanus mo BUmy
MPOIIECCOB M Ha3HAYCHHMIO. T[exHolormvyeckue cBs3u  dyeMeHToB  XTC  (mMOTOKHM).
[TocnenoBarenbHas, MmapajulelbHas, pPa3BETBICHHAsA, IIOCIENOBATEIbHO-00BOAHAsA (Oaitnac),
oOpatHast (peLMKII) TEXHOJIOTUYEeCKUE CBsI3U. MIX cxembl 1 Ha3HAUYEHHUE.

Onucanune XTC. Bugsl moneneit XTC - onmcarensHbie U Trpaduueckue. OnucarenbHble
MOJEIM - XHMMHYecKas CXeMa U Maremaruyeckas Mojenb. ['paduyeckue wmojenud -
(byHKIMOHATIBHAS, TEXHOJIOTUYECKas, CTPYKTYpHast U Jpyrue (cneuuanbHeie) cxembl. HazHauenwue,
IIPUMEHEHNE U B3aUMOCBSI3b MOJIETICH.

3.2. Anamusz XTC.

[Tonsitue, 3agaum m pesynaprarbl aHanuza XTC - cocrosuue XTC, MarepualibHbI U
TEIUIOBOM OajaHChl, IOKA3aTeU XUMUYECKOTO IIPOU3BO/ICTBA.

CgoiictBa XTC Kkak CHCTEMBI: B3aMMOCBSI3aHHOCTb PEXHMOB 3JIEMEHTOB, DPa3jindue
ONTUMAJIBHOCTU 3JIEMEHTa OAMHOYHOIO U B CHCTEME, YCTOMYMBOCTD U CYILIECTBOBaHHE
CTallMOHAPHBIX PEKUMOB U JP.

MatepuanbHblii U TEMJIOBOM OalaHchl. MeTonKa COCTaBICHUS U pacueTa MaTepuaibHbIX U
terioBbix 6anancoB XTC u ee moacucteM. OcOOEHHOCTH pacyeTa OalaHCOB B CXEMaX C PEIIUKIOM.
®opmel IpecTaBiIeHs 0aIaHCcoB (TaOIUIBL, AUATPAMMEI H JIp.).

MatepuanbHblii 6anaHc 1Ji1 MaCCOOOMEHHBIX U PEaKIMOHHBIX AJIeMEHTOB. Mcnonp30BaHue
CTEXHOMETPUYECKHX, TEPMOJAWHAMHUYECKUX U  MeX(pa3HbIX OaJaHCOBBIX  COOTHOUICHHUH.
CrexuoMeTpuuecKkue COOTHOLIEHUS U HMX Pa3HOBUIHOCTH. CTENEeHb HMCIOJIb30BAaHUS CHIPHEBBIX
pecypcos.

DOHTaNbIUIHBIN, SHEPreTHUECKUN (IO TMOJIHOM PHEPruM) M IKCEPreTHYEeCKHil OallaHChl U
KIIZI. Ux comocraBnenue u ucnosibzoBanue B ananuze XTC.

3.3. Cunres XTC.

[Tonstue u 3agaun cunresa (nocrpoenusi) XTC. OcHoBHble 3Tansl pa3padborku XTC. Ponb
MaTE€MaTUYECKUX U IBPUCTUYECKUX METOJIOB.

OcHoBHble KoOHIenuuU mpu cuHTe3e XTC: mOJHOE HCIOJIb30BAHUE CBHIPHEBBIX U
DHEPreTUUECKUX PECYPCOB, MUHHUMHU3ALNSA OTXOZO0B, ONTUMAJIBHOE HCIOJIb30BAHUE aIIapaTyphl.
Ux conepxxanue u crnocoObl peanu3anuu. KoMOMHMpOBaHHBIE MPOU3BOJACTBA, COBMEIICHHbBIE
IIPOLECCHI,  BTOPUYHBIE  DHEPIETUYECKUE  PECYPCHI, HHEPrOTEXHOJOTMYECKHE  CHUCTEMBI,
nepectparBaemble XTC, 3aMKHYTbIE, MaJIOOTXOAHbBIE TPOU3BOJICTBA - X MOHATHS, OCOOEHHOCTH U
MIPUMEHEHUE.

OAHOpOHBIE TEXHOJOTUYECKHE CXEMBI: CUCTEMA PEKYIIEPaTUBHOIO TEIJIO00OMEHA, cUCTEMa
pa3fesieHuss MHOTOKOMIIOHEHTHOM CMeCH, cucTeMa peakTopoB. (OCHOBBI TOCTPOEHUS HX
ONTUMAJIBHOU CTPYKTYPHI

Pasnen 4. IlpoMblnuIeHHbIe XMMHYECKHE IPOU3BO/ICTBA.

XUMUYeCKHEe MPOU3BOJCTBA PACCMATPUBAIOTCS MPEIMETHO KaK peanu3alus H3y4eHHBIX
TEOPETUYECKMX OCHOB XMMHKO-TEXHOJIOrMUecKux mnpoueccoB U XTC, KOHIENIMH MOCTPOEHUS
BbicokOa(ppekTuBHOH XTC. OCHOBHOW aKLEHT Jenaercs Ha (U3MKO-XMMHUYECKHE OCHOBBI
KOHLEMNINY MOCTPOEHUS TEXHOJIOIMUECKON CXEMbI IIPOM3BOACTBA U €ro nojacucreM. [Iponssoactso
cepHoi kucinothel. IIpomsBoxctBo ammmaka. IIpomsBoacTBo a3zoTHOW KuCHOTHL. [Ipom3BoncTBO
CTHpOJIA.

Paszpnen S. CoBpeMeHHbIe TEHACHIMU B PA3BUTHH XUMHYECKOI TEXHOJIOIMH.

Texyiee cocTOsIHME XMMUYECKON IPOMBIIIJIEHHOCTH B MHUpPE M TEHJEHIMH €€ Pa3BUTUS.
[lepcriekTHBHBIE UCTOYHMKHU ChIpbsl U 3Hepruu. Kiacrepuzanuss XMMHUYECKOW MPOMBIIIJIEHHOCTH.
CoBmerneHHbIe npolecchl. [ MOkue u nepecrpanBaeMble TEXHOJIOTHYECKHE cXeMbl. HOBbIE XMMHKO-
TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOTyYeHUsI TPOAYKTOB. HaHoTeXHOIO0T .

4 O0beM yueOHOi T CUMIIMHBI

Bun yuebHoit paboThl 3E Axkan. u.
O0mas TpPyA0EMKOCTb JMCIHILIHHbI 7 252
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KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 2,22 80
Jlexmun 0,89 32
[TpakTuueckue 3arstus (I13) 0,89 32
JlabopaTtopuslie padoTs (JIP) 0,44 16
CamocTosiTe1bHasi padoTa 3,78 136
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICIIOB AUCITUILIHHBI 3,78 136
Bua konTposs:

IK3aMeH 1 36
KoHTakTHas paboTa — MPOMEKYTOYHAS aTTECTAIIHS 0,01 0,4
[ToaroToBKa K 9K3aMEHY 0,99 35,6

By yuebnol paboThl 3E Actp. u.

O01as TPyA10eMKOCTh IV CHUNIITHHBI 7 189
KonTrakTHasi pa6oTa — ayJJUTOPHbIE 3aHATHSI: 2,22 60
Jlexuuu 0,89 24
[TpakTnueckue 3anstus (113) 0,89 24
JlaboparopHsie padboTsl (JIP) 0,44 12
CamocrosiTesibHasi padoTa 3,78 102
CamocTOsITeIbHOE M3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 3,78 102
Bua konTpos:

IK3aMeH 1 27
KonrtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 0,01 0,3
IToaroToBKa K 3K3aMeHY 0,99 26,7

AHHOTanua padoyeil nporpammal Aucuunanubl «lIpaBosenenne» (b1.b.17)

1. e AMCHUIIMHBI: OBJIAJICHIE OCHOBAMH MPABOBBIX 3HAHUIT; (POPMUPOBAHUE OCHOB
IIPaBOBOM KYJbTYpbI U IPAaBOMEPHOTO MOBEACHUSI IPA’KJaHIHA CTPAHBI.

2. B pe3yabTare u3y4eHust AMCUMILIMHBI 0aKaTaBP A0JIKEH:

Obnadamye cnepyromuMu o0mmekyapTypHbiME (OK) koMneTeHnusamMu:

— CHOCOOHOCTBIO HCHOJB30BATH OCHOBBI AKOHOMMYECKMX  3HAHMM B pa3IMYHbBIX
chepax xusnenestenpHoct (OK-3);
— CIHOCOOHOCTBIO HCIIOJI30BATh OCHOBBI IPABOBBIX 3HAHUW B pa3IMYHBIX cdepax
nestensHocTH (OK-4).

3name:

— OCHOBBI POCCHICKOW NPaBOBOM CHCTEMBI U POCCHUHCKOTO 3aKOHOJATEIbCTBA, OCHOBBI
OpraHm3all W  (QYHKIMOHUPOBAHUS CYNEOHBIX M HHBIX MPABONPUMEHHUTEIBHBIX |
MIPaBOOXPAHUTENBHBIX OPTaHOB;

— TpaBOBbIE M HPABCTBEHHO-ITHYECKME HOPMBI B  cdepe mpodeccuoHaabHOM
NESITEIbHOCTH;

— TpaBOBbIE HOPMBI, PETYJIHPYIOLIUE OTHOIIEHNE YEJIOBEKa K YeJIOBEKY, OOLIECTBY,
OKpYXKarollleH cpere;

— IpaBa M 00513aHHOCTH I'PaXTaHNUHA;

— OCHOBBI TPYZIOBOT'O 3aKOHOJIaTEJIbCTBA.

Ymemy:

— HCIOJIb30BaTh dTUUYECKHE U MPABOBBIE HOPMBI, PETYJIUPYIOLINE OTHOIIECHUE YEIOBEKA K
YelloBeKy, OOILIECTBY, OKpY)KallIleld cpeae, HCIOIb30BaTh IpaBa U CBOOOJBI 4YellOBEKa U
rpaKAaHUHA TIPH pa3paboTKe COLUATbHBIX MPOEKTOB;

— HUCIOJIB30BaTh U COCTAaBJISITh HOPMAaTHUBHBIE M NPABOBbIE JOKYMEHTBI, OTHOCSIIUECS K
npoecCuOHANbHON J1EATEeIbHOCTH, MPEeNNPUHUMATh HEOOXOAMMBIE MEpPbl K BOCCTAHOBJICHUIO
HApYIICHHBIX MPaB;

— peanu3oBbIBaTh MpaBa U CBOOOJBI YEIOBEKA M TpakJaHMHA B Pa3IMYHBIX cdepax
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JKA3HEEATENHLHOCTH.
Braoemn:
— OCHOBaMH XO35HCTBEHHOTO ITPaBa;
— IPaBOBBIMH HOpPMaMH B MPO(ECCHOHAILHON IeATCILHOCTH.

3. Kparkoe conep:kanue JMCHUNIHHBI:

Beenenne. [lucuumimza «lIpaBoBeneHue» OTHOCUTCS K BapUaTUBHBIM JUCLMILUIMHAM
npodwis. basupyercst Ha U3y4yeHHH IIKOJIBHOTO Kypca «OOecTBO3HAHUE» U MPEIIIEeCTBYIOLICH
TyMaHUTapHOU AUCUHUILIMHBI «McTopus».

Kypc paccmarpuBaeT OCHOBHBIE HOPUIMYECKHUE TEPMHUHBI W TPUHIMIBI, PACKPHIBAET
OCHOBHBIE TEOPETUYECKUE IIPEICTABICHUSA O TAKUX SBJICHUAX Kak TIOCyJapCcTBO M IpaBo. B
IIPOLIECCE U3YUEHUS Kypca CTYAEHThl 3HAKOMSTCS! C OCHOBHBIMHU IOJIOKEHUSMH BEAYIIUX OTpacien
POCCHUICKOrO IpaBa, a TaK)KE OCHOBHBIMHU IIOJOXEHHUSAMHU TEX OTpPAciIed POCCUICKOro Ipasa,
KOTOpbIE MOTYT OBITH BOCTPEOOBAaHBI MMH IO MPOMWIIO TOATOTOBKH, a TaKXKe B PpEIICHUH
CEeMEHHBIX U OBITOBBIX BOIIPOCOB.

[IpenmMeroM u3y4YeHHsT AAHHOTO Kypca SBISIOTCS 3HAHHUA O TOCYJapcTBE U IIpase,
3aKOHOJAATEIbCTBE, C KOTOPBIM KaXIbli TI'PaXAAHWH CTAJIKUBAcTCs B JKU3HU. [Ipu u3ydyeHun
JUCLUIUIMHBl  UCHOJb3YIOTCSI HOPMATUBHBIE aKThl TOCyJapcTBa M IOJ3aKOHHBIE  AKThI
rOCYJapCTBEHHBIX OPIaHOB, PEryJHUPYIOLUIMX 3KOHOMUYECKYIO, (DMHAHCOBYIO, YIPABICHUECKYIO
JeSTENIbBHOCTh T'OCYAApCTBA U X034HCTBYIOIINX CyOBEKTOB.

Paspnen 1. OcHOBBI TeopuM rocyaapcraa u npasa.

1.1. OcnoBbl Teopuu rocygaperBa. lIlondarue u npusHaku rocynapcrBa. Dopmbl
rocynapcTtBa. @yHKIIMU rocyaapcTBa. BzauMocBs3b rocyjapcrsa u npasa.

1.2. OcnoBbl Teopuu npasa. [lonstue u npusHaku npasa. [IpaBo u mopans. [IpaBoas
KynbTypa. OCHOBHBIE NIPAaBOBBIE CUCTEMBI COBpeMEHHOCTHU. [IoHsTHE U BUABI UCTOYHUKOB IIpaBa.
HopMaTuBHBIN NpaBOBOM aKT Kak MCTOYHUK IpaBa. OIpenenacHue 3aKkoHa U MOA3aKOHHBIX aKTOB.
JleiicTBe HOPMATHMBHBIX IPABOBBIX aKTOB BO BpeMeHu. OOparHas cuna 3akoHa. l[loHsatue
IPaBOBBIX HOPM, MX CTpykTypa. Cucrema npaBa. YacTHoe u myOnuyHoe mpaBo. MarepuaiabHOe U
npoueccyaigbHoe npaBo. IIpaBooTHomieHne: 00BEKT, CyOBEKT M COJEp’KaHHUE NMPABOOTHOIIECHUH.
IOpunuueckue paxtol. [Ipobesnbl 3akOHOIATEILCTBA.

Pazjnen 2. Orpaciau ny0JU4HOro npasa.

2.1. OCHOBBI KOHCTHUTYHHOHHOIO npasa. KoHcTUTynus — ocHOBHOHM 3akoH Poccuiickoi
Oenepannn. OCHOBBI MPABOBOTO CTaTyca 4elOBeKa M TpaxkaaHuHa. DenepaTHBHOE YCTPONCTBO
Poccuiickoit @enepanun. CucreMa rocyJapcTBEHHBIX OpraHOB M IPHUHLUII pa3/IeJIeHMsI BIACTEN B
Poccuiickoit  ®enepanuu. [lpesunent Poccuiickoit @enepanuu. DenepanbHoe colOpanue
Poccuiickoit  ®enepauuu. Opranbl HCHOJHUTENBHOM Bnactu Poccuiickoin  ®Denepanumn.
KoncTuTynmonnsle ocHOBBI cyAeOHON cuctemsbl. llpaBooxpanutenbHble oprasbl. Ilonstue
IpaKIaHCTBA.

2.2. OcHOBBI aJIMMHHUCTPATHBHOrO mnpasa. I[loHsTHEe M NpeaMeT aJAMUHHUCTPATHUBHOIO
npaBa. OOmas xapaktepuctuka Kogexkca P® 00 aJMUHHCTPaTHBHBIX IpaBOHAPYLICHUSX.
AIMUHUCTpAaTUBHBIE  MPAaBOHAPYIICHUSA:  TOHATHE W  NpU3HAKH.  AJMHHHCTpaTHBHAs
OTBETCTBEHHOCTb: IOHATHE W NpUHUUNBL [loHATHME, NMpU3HAKM M BHIBl AAMHHHCTPATHBHBIX
HaKa3aHUU.

2.3. OcHOBBI Yroq10BHOro mpasa. [loHsTHEe M IpeIMET yroJIOBHOIO IpaBa. YTOJIOBHAs
OTBETCTBEHHOCTh: IOHSTHE, OCHOBAaHHWE BO3HUKHOBEHHA. [lOHSATHE MpecTyIUIeHUs: NpU3HAKH,
crpykrypa. CoctaB npecryruienus. Coyyactue B mpecTyrieHnu. O0CTosTeNbCTBA, HCKITIOYALOIIIE
NpecTynHocTh AesHus. [loHsTHe, 1enu W BUABl HaKa3aHW. YTOJOBHas OTBETCTBEHHOCTh 3a
COBEpILIEHHE  MPECTYIUICHUH. YCIOBHOE  OCYXIEHHE, OCBOOOXKIEHHE OT  YroJOBHOM
OTBETCTBEHHOCTH.

2.4. Koppynuusi kak conMajibHoe siBjleHHe. TepMUH U MOHATHE «KOppyHuus». Bumbl
koppynuuu. ®opmsl nposiBieHust koppynuuu. HopmatusHoe onpenenenue koppynuuu. [Ipuannbt
pacnpocTpaHeHuss koppynuuu. @Dopmsl nposiBaeHHs Koppynuuu. @DopMmbl  KOppynuuu-
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npecrymieHus.  dopmbl  koppynuuu-npoctynka.  DopMbl  MOIUTHYECKOW  KOPPYILIHH.
HopmartuBHble mpaBoBbIe aKThl B cepe MPOTUBOACHCTBHS Koppymniuu. denepanbHblii 3aKOH OT
25.12.2008 Ne 273-03 «O npoTHBOACUCTBUU KOPPYIIITUN.

2.5. OCHOBBI 3K0JIOTHYECKOI0 NpaBa. JDKOJOTUYECKOE [IPaBO: MOHATUE, IPEAMET METO U
UCTOYHUKN  JKojorudeckoro nmnpasa P®. IIpaBoBoe perynupoBaHHE  3KOJOTHYECKUX
npaBooTHomeHUM.  IloHsTe, BUABI M CTIPYKTypa  OSKOJOTMYECKMX  IIPAaBOHAPYIICHUM,
OTBETCTBEHHOCTb 34 UX COBEPIICHHUE.

2.6. HopmaTnBHOe NpaBoBoe peryJMpoBaHue 3alUThl HHGOPMALMHU U NPaBa rPaKiaH
HA 3allMTY NEePCOHAJBHBIX AaHHbIX. [IpaBoBbIe OCHOBBI 3aIUTHI IOCYIAPCTBEHHON TalHBbI.
[Tonsatue wupopmanmu. OOImAs XapaKTEPUCTHUKA 3aKOHOAATENIHCTBA O 3alluTe HHPOpPMALUU
(Ne149-®d3 ot 27.07.2006 1. «O6 wundbopmaiuu, WHOOPMAIMOHHBIX TEXHOJIOTHSIX M 3alUTE
uHpopmanun»). OTBETCTBEHHOCTh 3a HApYIICHHE 3aKOHOAATENbCTBA O 3alluTe WH(pOpMAalUu.
Kondunennuanbaas uHGOpManus: MOHATHE, BUIBl M 3allMTa. 3allUTa NEPCOHAIBHBIX JAHHBIX
rpaxnaaHuHa. [ocynapcTBeHHass TailHa: TIOHATHE, 3alUTa, [PABOBOE  PEryJIMpOBaHUE
roCyJapCTBEHHOH, cinyxkeOHOM M  uHOW uH(popmanuu. IIpaBoBble  OCHOBBI  3aLIUTHI
rOCyIapCTBEHHOW TAHBI.

Pa3pnen 3. OTpaciiu 4acTHOrO nmpasa.

3.1. 'pazknanckoe MpaBo: OCHOBHBIE MOJIOKeHUs1 o0mieili yactu. [lonsTue, npeamer u
METOJ TpaXKAAHCKOro mpaBa. I[loHATHE TIpa)kAaHCKOTO MPAaBOOTHOLIEHUS, €ro creuuguka.
CrpyKTypa rpakIaHCKOTo MpaBOOTHOIIEHUS. [IpaBo-, 1eecriocoOHOCTh CYOBEKTOB TPAKIAHCKOTO
npaBooTHoUIeHUs. ['paxaaHe Kak CyOBeKThl IpaKAaHCKOTo mpaBa. PU3nMUecKue U IOPUAUYECKUE
JWIa: TOHATHE, TpHU3HAKW, Kinaccupukanua. HOpuamdeckne (akThl, Kak OCHOBaHHUE
BO3HMKHOBEHUS TPAXIAHCKUX MpaBOOTHOIIeHUH. [IpaBo COOCTBEHHOCTH: MOHATHE, CTPYKTYpa.
[IpaBomouns cobctBeHHUKA. POpMbI coOCTBEHHOCTH. OO0S3aTENBCTBO: TMOHATHE, WCIOJIHEHUE U
obecnieyenne. O0sA3aTeNIbCTBA B IPAXIAHCKOM IIPaBE M OTBETCTBEHHOCTh 3a UX HapylllEHHE.

3.2. ABTOpCcKOe M mNaTeHTHOe TNPaBO W TMPaBoOBas 3allUTa  pe3yJbTaTOB
HHTEJUICKTYAJIbHOM AeATeJbHOCTH. [IoHATHE aBTOPCKOro IIpaBa U CMEXHBIX MpaB. VICTOUHUKY U
CHUCTEMa MPaBOBOM OXpaHbl pPe3yJbTATOB WHTEIEKTYaJIbHON AesTenbHOCTU. VCKItouuTenbHbIe
npaBa. [lareHTHBIE NpaBa Ha M300peTEHMs, MOJIE3HbIE MOJIENTU U MPOMBILLIEHHbIE 00pa3ibl. Hoy-
Xay U KomMmepueckue cekpeTrbl. OCOOEHHOCTHM 3alUThl aBTOPCKUX MpaB U OOBEKTOB
HNPOMBIIIICHHON coOCTBeHHOCTH. [IpaBoBble acmeKThl Mepefayd TEXHOJOTUH ¢ ILEeIbl0 HX
BOBJICUEHUS B TPAXKJIAHCKUN (X034 CTBEHHBIN) 000POT.

3.3. OcHOBBI  XO03SIiICTBEHHOTI'0 (mpeaAnpUHHUMATENbCKOI0)  Ipasa. [TonsTne
XO3SUCTBEHHOr0 (IPEeANpPUHUMATEIBCKOT0) TMpaBa KaK OTpacid IpaBa, HAayKd U y4eOHOH
JUCUUIUIMHBL. [IpenMeT X03siCTBEHHOro (MpeANnpUHUMATENBCKOr0) IpaBa, NMPU3HAKU, METOMAbI
IIPAaBOBOTO pPerynupoBaHus. l1IoHATHE XO3SMCTBEHHONM W IPEANPHUHUMATEIBCKOW NEATEIbHOCTH.
OTrpaHnyeHne XO3sIMCTBEHHOTO (MpeANpUHUMATENBCKOr0) MpaBa OT JPYTrUX OTpaciel Impasa.
Cucrema XO3SIICTBEHHOTO (MPEANPUHUMATEIBCKOT0) TipaBa. VICTOUYHHUKM  XO3SIIICTBEHHOTO
(mpenmpuHuUMartenbckoro) mpaBa.  CTpykTypa  XO03sHiCTBEHHOro  (IpeANpUHUMATEIBCKOTO)
3aKOHOJATENbCTBA. 3aKOHbI M  TOJ3aKOHHBIE AaKThl KaK HCTOYHUKU  XO3AHCTBEHHOTO
(peImpUHUMATETBCKOTO) TpaBa.

3.4. OcHoBbI cemeiiHOro mpaBa. [IpaBoBoe peryiIMpoBaHHE CEMEWHBIX OTHOIICHUI.
Hcropus cemeliHoro npasa. 3akit04eHue 1 npekpaiienue opaka. [IpaBa u o6s3aHHOCTH poauTenei
u aereid. OcymiecTBieHUE POAUTENbCKUX MpaB. OTBETCTBEHHOCTh POAMTENCH 3a HEHaJIexaliee
BOCIIUTaHHUE JieTeil. AJMMEHTHBIe 00s3arenbcTBa. DOpPMBI BOCIMTAHUS JAETeH, OcTaBIIMXCS Oe3
MIOTNIEYEHHUS POJIUTEIICH.

3.5. OcHoBbI TPyAOBOIrO nMpasa. [Ipenmer u Meroxn Tpyaosoro npasa. TpynoBoi 10roBop:
MOHSTHE, CTOPOHBI, COJepXaHHe. 3aKideHue TpylaoBoro goroBopa. OcHOBaHUS IS
npeKpaleHus: TpyaoBoro jgoroopa. PaGouee Bpems. Bpems otrasixa. TpynoBble CHOpBI.
Hucuunnuza Tpynaa.

Paznen 4. Oco0eHHOCTM  NPaBOBOI0  PperyJHpoOBaHHMsA  NpodeccHOHAIBHOI
AeATeJbHOCTH B OTJeJbHBIX OTPACISIX XMMHYeCKO#i MPOMBIILIEHHOCTH
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4.1. OcHOBbl HANUOHAJIBHON 0€30MACHOCTH, TOCYIAPCTBEHHOH MOJMTUKHA W
3aKOHO/AATEJbCTBO B 00J1acTH o0ecneyeHNsl s/IePHO U paananuoHHOH Oe3onmacHocTH. Lleny,
3a/lauyd, OCHOBHBIC HAINPABICHUS W UHCTPYMEHTHl pEaJu3alli TOCYJAapCTBEHHON IOJIUTHKUA B
o0acti obecrieueHus sIIepHOM U paguannoHHoi 6e3omacHoct Hopmbl ¥ mpaBuina B o0nactu
obecrieueHust sACpHOM W paguanuoHHoW Oe3omacHocth B P®. CranmapTtel 06e30mMacHOCTH
MAT'ATO. HopmatuBHo-nipaBoBasi 0aza OCHOB HallMOHAJIBHOM O€30MaCHOCTH C ONOpPOM Ha
nosioxeHuss Koncturynun P®, MexayHapoaHbix 1oroBopoB P®D, denepanbHbIX 3aKOHOB M MHBIX
HOpPMAaTHBHBIE IPAaBOBBIX akToB Poccuiickoit denepanuu B obsactu obecnieueHHs sIIEPHON |
paauarmoHHoi Oe3omacHocTu. Crannmapthl Oe3omacHoctTh MAI'ATD M uMX UMIIEMEHTAIUs.
[IpaBoBasi OTBETCTBEHHOCTh 3a HApyIICHHs B O0JlacTH oOecrieueHus: 0€30MacCHOCTH SACPHBIX
00BEKTOB.

4.2. Oco0eHHOCTH TNPABOBOr0 peEryJMpOBaHUsS TPyda PaOOTHHUKOB XHMHYECKOI
npoMbIlLIeHHOCTH. OCOOEHHOCTH 3aKIIIOYEHUS M COAEpkKaHHUsS TPYIOBOIO JOTOBOpa C
paboOTHUKAMU XUMHYECKON MPOMEBIIIIEHHOCTH. [IpaBoBoe peryiupoBaHue padO4yero BpEMEHH U
BPEMEHH OTJbIXa paOOTHUKOB XHWMHUYECKOM MPOMBIIUIEHHOCTH. OCOOEHHOCTH MPaBOBOTO
peryHpOBaHUS OXpaHbI TPyJa PAOOTHUKOB XMMHUYECKOHN MPpOMEBIIIIeHHOCTH. CHCcTeMa rapaHTui
KOMIIEHCAIN pabOTHUKAM XUMHUYECKOM MPOMBIILIIECHHOCTH.

4.3. HopmaTuBHO-IpaBoBasi 06a3a peryJHMpPOBaHUSA XUMHYECKOl 1 HedTeXMMHUYECKOI
orpaciim B Poceun. PepepanbHbiii 3akoH ot 21.07.1997 N 116-®3 «O npOMBIIUIEHHON
0€30I1aCHOCTH OMACHBIX MPOU3BOICTBEHHBIX 00BbEKTOBY». Denepanbubiii 3akoH 0T 10.01.2002 Ne 7-
@3 «O6 oxpane okpyxaroriei cpeasi». TpynoBoit kogexc Poccuiickoit @enepannu ot 30.12.2001
Ne197-@3. I'naBa 21. Crares 147. Hanoroseiit koaekc Poccutickoin @eaepannu ot 31.07.1998 No
146-@3. I'naBa 26. Hanor Ha noObiuy mone3Hbix uckonaembix. Ctateu Ne 334-345, conepikaiue
CPOKHM yIUIaThl, OOBEKT HaJIOra, NpaBWia HAYUCICHHUS HAJOora Ha IIOJIE3HbIE HCKOIAaeMble.
[TocranoBnenue IlpaButensctBa Poccuiickoit ®epepammuu ot 16.05.2006 Ne 303 «O
pasrpaHUYeHUN TIOJHOMOYMH (elepalbHBIX OpraHOB WCIOJHUTEIBHOW BJIACTH B 0O0JIacTH
obecrieueHuss OMOJOrMYECKOM M XHUMHUYecKoi Oe3omacHocTH Poccmiickoit  Depepanmmy».
[TocranoBnenne I'ocroprexHamzopa Poccum ot 05.05.2003 Ne 29 «OOmue mnpaBuia
B3pbIBOOE30MACHOCTH  JUIsl  B3PBIBOMOXKAPOOIMACHBIX ~ XUMUYECKUX, HEPTEXUMUUYECKHX H
HedTenepepadaTpiBatomnX Mpous3BojacTB» denepanbHbiii 3akoH oT 04.05.1999 Ne 96-03 «O6
oxpaHe armocepHoro Bozayxa». Ilocranosnenue IlpaButensctBa Poccuiickoit ®enepauuu ot

14.07.06 2006 Ne 429 «O IJMUEH3UPOBAHUM OKCIUIyaTallMd XUMHUYECKH  OIACHBIX
IPOM3BOJICTBEHHBIX OOBEKTOBY.
4. O0beM y4eOHOH JUCHUIIMHBI
Bunel yue6Hoi paboThl B 3auerHbBIX B akanem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 110 Y4eOHOMY IIAHY 2,0 72
KonTaktHas padora (KP): 0,9 32
Jlexmum (JI) 0,45 16
[Tpaktuyeckue 3austus (I13) 0,45 16
CamocrositeabHas padora (CP): 1,1 40
CaMOCTOSATEIbHOC U3YICHHE PA3/ICIIOB JIUCITUTITHHBI 39.8
KoHTtakTHas camocTosiTenbHas paboTa 0.2
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3a4er

Bunsl yueOHoI paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX Jacax
O0mas TPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 2,0 54
KonraktHas pa6ora (KP): 0,9 24
Jlexruu (JI) 0,45 12
[TpakTnueckue 3anstus (I113) 0,45 12
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CamocrositeabHas padora (CP): 1,1 30
CaMOCTOsTEeTbHOE H3YUCHHE PA3/ICTIOB AUCITUTLIHHBI 29.85
KonrtakTHas camocTosiTenbHas paboTta 0.15
Bua koHTpOJIA: 3aUeT / IK3aMeH 3ayer

AHHOTanuA padoyeil MporpaMmbl IMCUUIIMHBI «CHCTEMBbI YIIPaBJIeHUS] XUMHKO-
TexHolornyeckumu npoueccamm» (b1.518)

1. Henab AUCHMILUIMHBI — HAYYUTh CTYJACHTOB TEOPETUUYECKUM 3HAHUSM B 00JacTU aHAIU3a
U CHHTE3a CHCTEM AaBTOMAaTHYECKOTO pETyJIUPOBaHUs, CIIOCOOHBIX T'PAMOTHO WCIOIh30BAThH
COBPEMEHHBIE METO/IbI U CPEACTBA ABTOMATU3AIIMU XUMHUKO-TEXHOJIOTUYECKHUX ITPOLIECCOB.

2. B pe3yabTaTe u3ydeHHus IMCUUILIHHBI 00y4aOIIMIicS 10 MporpaMme O0akajaBpuara
JMOJIKEH:

o0sangarsh ciaenywimumu odmenpodeccunonanbubiMu (OIIK) komnereHuuaMn:

—  CIOCOOHOCTBIO HCIOJB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUILIAH B TPO(ECCUOHATBHON JESTENIbHOCTH, IPUMEHITh METOABl MATEMATHUECKOTO
aHalv3a W MOJICTIMPOBAHUS, TEOPETHUUYECKOIO W JKCIEPUMEHTAIBHOTO HCCIEI0BaHUSA
(OIIK-2);

3HATD:

- OCHOBHBIC TIOHSTHS W OIpENeiIcHUs] B 00JacTH yIpaBICHHS XUMHKO-

TEXHOJIOTMYECKUMU MTPOLIECCAMM;

- MareMaTUYeCKOe  OMNMCAaHUE  DJIEMEHTOB  CHUCTEM  aBTOMAaTHYECKOTO
perynupoBanus (CAP) Bo BpeMEHHOI 1 YaCTOTHBIX 00JIACTSX;

- MeTon mpeoOpazoBanus Jlammaca W TMOHSATHE MEPEAATOYHON (PYHKIHH
snemenToB CAP;

— TUIIOBBIE 3aKOHBI PETYJIUPOBAHUS U METOJIBI pacuera mapaMeTpoB HACTPOEK

CAP;

- METO/Ibl pacueTa OJJHOKOHTYPHBIX KacKaJHbIX U KoMOuHUpoBaHHBIX CAP;
- CTPYKTYphl ~ CHCT€M  YOpPaBIEHUS  TUIMOBBIMH  TEMIOOOMEHHBIMH,

MacCOOOMEHHBIMU U PEAKTOPHBIMU MPOIIECCAMHU.

yYMeTh:

- MPOU3BOJIUThH JMHEAPU3ALUI0 AHAIUTUYECKUMHU W YHCICHHBIMU METOIaMH

HenuHeHHBIX X TII;

— MPOU3BOJIUTH AIMPOKCUMAIIUIO KPUBBIX PAa3rOHA U pacyeT NepelaTOYHBIX

GyHKIMI 00beKTa yIpaBIeHUs;

- OCYILIECTBIATH peoOpazoBanue Jlammnaca;

- OCYIIECTBJISITh ~ pacdyeT BPEMEHHBIX W  YaCTOTHBIX  XapaKTEPUCTUK
aneMeHTapHbIX 3BeHbeB CAP U pa3nuuHbIX 3aKOHOB PETYJIUPOBAHNUS;

- OCYHIECTBJISATh CHUHTE3 M  aHalM3 OJHOKOHTYPHBIX, KaCKaJHbIX U
koMOuHMpoBaHHbIX CY XTII;

- pa3zpabaThIBaTh CUCTEMBI YIpaBJICHHS THUTIOBBIMU XHUMHKO-

TEXHOJIOTHYECKUMU MPOLIECCAMH;

BJIAJIETh:

— HaBBIKAMM CTPYKTypHOro M mapamerpudeckoro cuHreza CY XTIl  Bo
BPEMEHHOW U YaCTOTHOM 00JIacTX;

— HaBBIKAMH pacuera nepeaaToYHbIX byHKIHII o0BeKTa o
HKCIIEPUMEHTAIHHBIM JAaHHBIM (KPUBBIM Pa3roHa);

— HaBblkamu onTumu3anuu padotel CY XTII;

— HaBbIKAMM TNPOEKTHUPOBAHMUSI CHUCTEM YIPABIEHUS TUIIOBBIMU XUMHKO-
TEXHOJIOTHYECKUMH TTPOIIECCAMH.

3. Kparkoe conepxxanue JMCUMILIAHBI:
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BBenenue. llenu u 3agaum Kypca. KpaTkuii MCTOPUYECKHII OYEPK CO3JaHUSI CHUCTEM
ABTOMATUYECKOTO PErYIHPOBAHUS.

Pasznen 1. OcHOBHbIE TOHATHS M ONpEAENeHUs B OOJIACTH YNPABICHUS XHUMHUKO-
TEXHOJOTMYECKUMH IIPOLIECCaMU

OcCHOBHBIE TEPMUHBI U ONpeneacHs. XUMHUKO-TEXHOJIOIMYECKUH npouecc. Perynupyemas
IEepeMEHHas. YTpaBsAlOLME W Bo3MyLIaroliue BozjaedcTBusA. CucTeMa aBTOMATHYECKOTO
perynupoBanus (CAP). biok-cxema CAP.

Wepapxuueckas CTpyKTypa CHCTEM YOPABJIECHUS XUMHUYECKHUMH  NPEANPUATUIMU.
Hepapxuueckass CTpyKTypa XUMHUYeCKMX npeanpusatuil. CTpykTypa  MHTEIPUPOBAaHHBIX
aBTOMATHU3UPOBAHHBIX CUCTEM YIPABJICHUS XMMUUYECKUMU NpeAnpusiTusiMu. OCHOBHBIE IOHSTHUS O
cucremax apromarndeckoro perynupobanusa XTII. biok-cxema CY XTII.

Knaccudpukanus cucrem ynpasinenus XTI Tlo Bugy MaTeMaTHyecKoOro OIMCAHUS:
nuneiHpie 1 HenuHerHble CY XTII. [lo npuHuumy peryiupoBaHus: pPa3OMKHYTbIC, 3aMKHYTHIC,
KOMOWHUpOBaHHbIE M afantuBHbBIC. [lo (DyHKIMOHATFHOMY Ha3HAYEHHIO: CTAOMIM3UPYIOIIUE,
ciegame M nporpaMMeble.  [Io  4yMciny KOHTYpOB  yHIpaBiCHHMS: OJHOKOHTYPHBIE H
MHOTOKOHTYpHbIE. [lo 4uciy ynpaBiasieMbIX MEPEMEHHBIX U YIPaBISIOMIMX BO3JIEHCTBUI:
OJIHOCBSI3HBIE U MHOTOCBSI3HBIE.

KagecTBo, OBICTPONEHCTBHE M YCTOMYMBOCTH CHUCTEM ABTOMATHYECKOTO PETYIUPOBAHHS
(CAP). OcHoBHBIE MTOKa3aTeNN YCTOWYMBOCTH, ObIcTpoaeticTBus 1 kayectBa CY XTIL

Oranel aHanu3a u cuHte3a CAP. IlocnenoBarensHoctu 3tanoB cuHteza CY XTII: ananus
XTIl kak oObBeKTa ynpaBieHUs (BBIABICHUE YIPABISAEMbIX IE€PEMEHHBIX, YIPABIAIOLIMX U
BO3MYILAIOLIMX BO3jelcTBUI), cuHTe3 cTpykTypel CY XTIl u BbIOOp 3aKOHA peryiupoBaHMsL.
Pacyer onTMManpHBIX MAapaMETPOB HACTPOEK pPETYIATOPOB U IPOBEACHHE HMHUTALMOHHOIO
mozenupoBanusi CAP. Beibop texnuueckux cpencts peanusanuu CAP u ee BHenpeHue.

Paspnen 2. JluneilHble  CcHUCTEMBI ~ aBTOMAaTH4ECKOro  perynupoBaHuss. OCHOBBI
MaTeMaTUYECKOI0 ONKUCAHUS

Cratuyeckue M JIMHAMUYECKHE XapakTepuctuku diemMeHToB CAP. Jluneitnsle u
HEJIMHEHbIE cTaTuyeckue xapakrepuctukun XTII. Meronel JMHeapu3aluu: AHAIUTUYECKHE H
yuciaeHHsle. JluHamuueckue xapaktepuctuku diemeHToB CAP. IlepexonmHble npoueccsl B
TUHEeNHbIX cuctemax. CHcTeMbl, omnuchiBaeMble AU(PepeHIInaNbHBIMU YPaBHEHUSIMU IIEPBOTO,
BTOPOT0 U 00Jie€ BHICOKUX MOPSIKOB.

Tunosbie 3BeHbst CAP. BpemeHHble XapaKTepUCTHKU 3JeMEHTapHbBIX 3BeHbeB CAP.
Bpemennsie XapaKTepUCTUKU YCUIIUTEINIBHOTO, MHTETPUPYIOLIETO, UJIEAIBHOTO
TG depeHIMPYIOIIEro, HHEPIIMOHHOTO 3BEHBEB MEPBOTO U BTOPOTO MOPSAKOB U KOJIEOATEIHHOTO
3BEHA.

[IpeoOpa3zoBanue Jlammaca. Ilepenarounbie ¢GyHKIUM sneMeHTapHbIX 3BeHbeB CAP.
[IpuMeHeHHE ONEpPallMOHHOTO MCYHUCIEHHUs s pemeHus auddepeHnnanbHbIX  ypaBHEHUH.
[IpeoOpa3zoBanue Jlammaca. OcHOBHBIE CBOWCTBAa OpHUrMHaia. PacueT mnepenaTrouHbIX (QYHKIMM
aJIeMEHTapHbIX 3BeHbeB CAP: yCHIMTENBbHOE 3BEHO, MHTETPUPYIOIIEE 3BEHO, MHJICAIbHOE
muddepeHImpyoliee 3BeH0, HHEPLUOHHOE 3BEHO MEPBOTrO MOpsIIKa.

YacToTHBIE XapaKTEpUCTHKU 3JIeMEHTapHbIX 3BeHbeB CAP. Meroag  4acTOTHBIX
XapaKTepUCTUK. AMIUIUTYAHO-4aCTOTHbIE U (PA30YaCTOTHBIE XAPAKTEPUCTUKU JTUHEWHBIX CHCTEM.
BemecTBeHHBIE M MHHMMBIE YaCTOTHBIE XAapaKTEPUCTUKU. PacyeT 4YacTOTHBIX XapaKTEpUCTHK
3JIEMEHTapHBIX 3BEHBEB! YCUIIUTEIBHOTO HUHTETPUPYIOLIETO, g depeHIUPYIOIIEro,
MHEPLIMOHHOTO 3BEHBEB MIEPBOT0 M BTOPOTO MOPSAIKOB U 3BEHA YHCTOT'0 3ala3/bIBaHMUs.

TunoBble 3aKOHBI pEryavpoBaHUs. BpeMeHHblE UM YAaCTOTHBIE XapAaKTEPUCTHKU 3aKOHOB
perynupoBanus. Bpemennsle u udactotHbelie xapakrepuctuku [I, W, IIH, IIJI u IIHM/I-3axkoHOB
pEryJIupOBaHHUs.

Pa3nea 3. Ananu3 padorsl onHOKOHTYpHOU CAP

YcroiuuBocts CAP. Kpurepun ycroitunBoctu. Ilepenatounsie QyHKIMH pa3OMKHYTOW U
3aMKHYTOH onHOKOHTYypHOH CAP. IIpeoOpa3zoBaHue CTpPYKTypHBIX OJ0K-cxeM. CHrHaJbHBIE
rpadsl. AnreOpanueckue U 4aCTOTHBIE KPUTEPUH YCTOWUMBOCTU JHUHEHHBIX CAP.

58



Pacuetr mapametrpoB HacTtpoek CAP. [IpsiMble 1 KOCBEHHBIE METOJbI pacuera mapaMeTpoB
HacTpoek CAP. Pacuer ontumanbHbIXx mapameTpoB HacTpoek IIM-perynstopa ¢ mnOMOIIbIO
YaCTOTHBIX XaPAKTEPUCTHUK.

Pasznen 4. MeTroabl NOBbILIEHUSI KA4Y€CTBA PeryJIHPOBAHUS XUMHUKO-TEXHOJIOTHYECKHX
NnpoueccoB

Kackannble cucteMbl aBTOMaTHYECKOr0 peryaupoBaHus. CTpyKTypHas cXxeMa KacKaJHBIX
CAP. Pacuer nepenaTouHbIX (PyHKIIUH SKBUBAJICHTHBIX OOBEKTOB PETyJUPOBAHUS IS OCHOBHOTO
Y BCIIOMOTI'aTEJIbHBIX PETYIISTOPOB.

KoMOuHMpoBaHHbBIE CHCTEMbl aBTOMATHUECKOIO PEryIHpoBaHUs. YcioBHE aOCONIOTHON
WHBAapUAHTHOCTH PETYIUPYEMOW MEPEMEHHOW OTHOCHUTEIBHO BO3MYIIAIOUIET0 BO3JACHCTBUS.
Pacuer nepenaTouHoil pyHKIMK yCTPOWCTBAa BBOJIA MO BO3MYILAIOLIEMY BO3/IEHCTBUIO.

AJTanTUBHBIE CHUCTEMBI aBTOMATHUYECKOTO perynupoBaHus. Knaccudukaius aganTUBHBIX
CY XTII. TlouckoBble U OECIOUCKOBBIE CaMOHAcTpauBalOLIUecsl CHCTeMbl. lcmonb3oBaHUe
sTaNIOHHbIX Mojeneit B anantuBHbX CY XTIL.

Pa3nen 5. CuctemMbl aBTOMaTH4ECKOr0 PETyJIMPOBAHUS TUIIOBBIX XUMHUKO-TEXHOJIOTMYECKUX
IIPOLIECCOB

CAP rtemnoob6menHbIx mporieccoB. CTpyKTypbl M OJOK-CXEMbl OJHOKOHTYPHBIX,
KOMOMHMPOBAHHBIX, KACKaJHBIX U MHOTOCBSI3HBIX CAP Tenin000MeHHBIX IPOLECCOB.

CAP wmaccooOMeHHBIX mpoueccoB. CTpyKTypel H  OJOK-CXEMBbI OJHOKOHTYPHBIX,
KOMOMHHMPOBAHHBIX, KACKaJAHBIX U MHOTOCBSI3HBIX CAP MaccooOMEHHBIX MPOIIECCOB.

CAP  peaktopubix  mporeccoB. CTpykTypbl U OJOK-CXE€Mbl  OJHOKOHTYPHBIX,
KOMOWHHUPOBAHHBIX, KACKAHBIX U MHOTOCBSI3HBIX CAP peakTopHBIX IIPOIIECCOoB.

4. O0beM y4eOHOMH JUCHHILINHBI

Bun yuebHo# paboThI 3E Axan. 4.
O01mas TpyA0eMKOCTb 1Y CHUILTHHbI 5 180
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48
Jlexun 0,443 16
[Tpaktuyeckue 3anstus (I13) 0,443 16
JlaGopatopusbie pabotsl (JIP) 0,443 16
CamocrosiTeJibHAas pa6oTa 2,67 96
CaMocCTOsITeTbHOE U3YUCHHE Pa3/IeNIOB JUCITUTIIMHBI 2,67 96
IK3aMeH 1 36
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 0,01 0,4
[ToAroToBKa K 3K3aMEHY 0,99 35,6
Buj koHTpoJs: JK3aMeH
Bun yuebHoit paboThl 3E Actp. u.

O01as TPyA0€eMKOCTh TN CIUNITHHBI 5 135
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,33 36
Jlexun 0,443 12
[Tpaktuueckue 3austus (I13) 0,443 12
JlabopaTtopusie padots (JIP) 0,443 12
CamocrosiTeibHas padora 2,67 72
CaMoCTOATEIbHOE NU3YUYEHHE PA3AEIOB IUCHUILIMHbI 2,67 72
IK3aMeH 1 27
KonTtakTHas paboTa — MpOMEXYTOUYHAs aTTECTalHs 0,01 0,3
[ToaroToBKA K 9K3aMEeHY 0,99 26,7
Bua konTpoJs: JK3aMeH

4.4.2. IlucuMiinHbl BApMATUBHOM YacTH (00513aTeJIbHbIE TN CHUIIHHBI)
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AHHOTanus padoueii mporpamMmbl Jucuuniannbl «Havyeprateabnas reomerpus» (51.B.01)
1. leau AUCHUILIHHBI
— HAy4uTh CTYAEHTOB cHoco0aM OTOOpaXeHHs MPOCTPAHCTBEHHBIX (OPM HaA TUIOCKOCTH,
BBIIIOJIHEHUIO W YTEHUIO 4YepTeXeW, M NpaBUiIaM, U YCIOBHOCTSM, IPUMEHSIEMBIM IPU 3TOM
(crannapram ECKI).
3agaya U3y4eHHs HauepTaTeIbHOM reOMETPUH CBOJNUTCS K PA3BUTHIO
IIPOCTPAHCTBEHHOI'O  MPEACTABJICHUS, KOHCTPYKTHUBHO-T€OMETPUUECKOIO  MBILUIEHHUS,
CHOCOOHOCTEM K aHalu3y M CHUHTE3Y HPOCTPAHCTBEHHBIX ()OPM M COOTHOIIEHUH MEXIYy HUMH,
U3YYEHHIO CITIOCOO0B KOHCTPYHPOBAHUS PA3TUYHBIX T€OMETPUUYECKIX O0BEKTOB.

2. B pe3yJbTare U3y4eHUs] TUCHUILIUHBI 0aKAJIaBP T0JKEH: OBJIAJETh CJIeIYIOIMMMHI
00meKyJabTypHbIMHU (OK) KoMneTeHUMsIMH:

— Cr0COOHOCTBIO K caMOOpraHu3aiuu 1 camoodpazosanuto (OK-7);

oBJaJeTh ciaeayromumu npodeccunonaababiMu (IIK) komnerenunsamu:

— CIIOCOOHOCTBIO HCIOJIb30BaTh HOPMATUBHBIE IOKYMEHTHI 0 Ka4eCTBY, CTAaHAAPTU3ALINU U
ceprudukanmu npoayktos u uznenuit (IK-4);

3HATh:

— C1oco0bI 0TOOPAKECHHSI POCTPAHCTBEHHBIX (DOPM HA TUIOCKOCTH;

— TIpaBWJIA ¥ YCIIOBHOCTH IPH BBITOJIHCHUU YEPTEIKEH;

— BUJbI CHMMETPUU T€OMETPUUECKUX PUTYP;

— BO3MOKHOCTH IIPUMEHEHUSI METOJ0B HauepTATEIbHOM T€OMETPUH AJIsl pelIeHus PU3UKO-
XUMHUYECKHX 3a71a4;

yMeThb:

— BBIONHATh W YWATATh YEPTEKU TCOMETPUYCCKUX MOJICICH C Y4eTOM JICHCTBYIOIIMX
CTaH/IapTOB;

BJIA/I€Th:

— crioco0aMu U pueMaM# U300paXKeHus IPEAMETOB Ha IMIOCKOCTH.

3. Kparkoe conep:kanue JUCHUIIUHBI:

Pazgen 1. OOmue npaBuia BEINOJIHEHHS YePTEKEH.

[IpaBuiia BeinoaHeHUs U opopmiieHust yeprexeit B coorserctBuu ¢ ['OCT. @opmartst:

pasMepel M O00O3HAUEHHWE OCHOBHBIX M JIOTOJIHUTENBHBIX (opmaroB. PacnonoxxeHue
dopmaroB. Macmrad: HaTypaldbHBIM MacmTad, CTaHAAPTHBIE MAacCIITa0bl YMEHBIICHUS U
yBenmuueHus. Jluaun: Tunsl U tonmuHa auHuA. [pudt: Taner u pasmeps mpudToB. OCHOBHBIE
HA/MUCH TPaQUIECKUX U TEKCTOBBIX JIOKYMEHTOB.

I'eomerpuueckue moctpoeHus. CONpsKEHHs: OCHOBHBIC BHJIBI M TPABUJIA BBITOJIHEHHMS.
VYKIIOHBI U KOHYCHOCTH: pacueT W MpaBuUjia HaHECEHHs Ha ueprexe. [leneHue OKpyKHOCTH Ha
paBHbIe yacTu. HaneceHne BEIHOCHBIX M pa3MEpPHBIX JIMHUM Ha uyepTexe.

Paznea 2. [IpoenrpoBaHie reoMeTprUUecKUX QUryp.

Merton mnpoekuui. Buapl npoeuupoBanus. LleHTpanbHOE NpoeUMpOBaHHUE: IIEHTP
MIPOELUPOBAHUS, TUIOCKOCTD MPOEKIIMH, TPOSHUPYIOLINE JTydH, MpoeKuu. CBOMCTBA IEHTPAIHLHOTO
npoenupoBaHusi. JJocTOMHCTBA U HETOCTATKH LIEHTPATBHOTO MPOCHUPOBAHHUS.

[TapannensHOe poenupoBanue. Hampapienune npoenupyromux gydeid. CBoKWCTBa

napajiesIbHOro mpoerupoBanus. [IpoerupoBanre KOCOYroabHOE U MPSIMOYTOJIbHOE

(opTOTrOHANTBHOE). CBoiicTBa  OPTOTOHAIBHOTO  MPOCIUPOBAHUSI. OO6pazoBanue
KOMIIJIEKCHOTO 4epTexa (3mopa Momxka). OpToroHajabHBIN uepTex TOuKd. KoOopauHATBI TOUYKH.
[TocTpoeHne TOUKH 0 €€ KOOpIAUHATAM.

[Ipsmble auHMu. CriocoObl 3afaHusd OpsAMOM Ha uepTexe. Knaccupukanus mpsmbIX 10
pacroIOXKEHUI0 OTHOCUTEIbHO JpYr Jpyra: IMpsMble IepeceKaloluecs, MnapaielbHble |
ckpenuBaromuecs. Kiaccupukanuss npsMbIX OTHOCHUTENBHO IIOCKOCTEH TPOEKUU: MpsMble
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o0IIero M YacTHOTO MOJIOKEHHUS —IIpsiMble YPOBHS U mpoeuupyromme. [IpuHagiexxHoCTh TOUKU
npsiMoit. Teopema 0 MpoeUpOBaHUM NPSAMOIO YIJIa.

[Tnockocts. CriocoObl 3aaHusi MIIOCKOCTH Ha ueprexe. Knaccudukamus miockocTei mo
PAacIIONIOKEHUIO OTHOCUTEIBHO TUIOCKOCTEH MPOEKIUIA: TNIOCKOCTH OOILEro M YaCTHOTO TOJIOKEHUS
—Ipoenupyromue U ypoBHA. [IpuHa Ie:KHOCTh TOUKU U IPSIMON INTOCKOCTH.

Kpusbie muanu. Knaccudukanus KpuUBBIX: IUPKYIbHBIC U JIEKaJbHbIC, 3aKOHOMEPHBIE U
He3akoHoMepHbIe. [lopsaaok kpuBoil auHUU. [In0CKHME KpUBBIE JTUHUM BTOPOTO MOPSIAKA: AIUIUIIC,
napabouna, runepbona. [IpocTpancTBeHHBIE KpUBBIC: HMIMHIpUYECKAass M KOHMYECKash BHUHTOBBIC
JIMHUMU.

[ToBepxnoctu. OOpa3oBaHue U 3aJaHWE MOBEPXHOCTEH Ha 4YepTexe (KMHEMaTHYECKUH U
KapKacHbIi criocoOsl). [lonarue o0 onpeaenutene noBepxHocTu. Kiaccudukanus noBepxHOCTE:
JIMHENYaThle U HEJTMHENYAThIE, TIOBEPXHOCTH BPAILLICHUS, IOBEPXHOCTHU C JIByMS HaIIPaBJISIOUIUMHU U
IUIOCKOCTBIO IMapajuienu3Ma. BHHTOBBIE IOBEPXHOCTU. XAapaKTEPHbIE JMHUU IOBEPXHOCTEH
BpAILICHHS: MEPUIMAHBI, [JIABHBIM MEPUAUAH, [TAPAJUIENH, IKBATOP, ropJio. [[puHainexHOCTh TOUKHU
MIOBEPXHOCTHU.

I'eomerpuueckue Tena. IIpoekiuu MHOTOrpaHHUKOB (TpaHHBIE T€OMETPUYECKHUE Tela), B
TOM 4YHCJIE TPaBHIbHBIE (TETpadap, reKca’aAp, OKTadap, AOACKadaAp, UKOCAdIp), Tela BpalleHUS
(uMHIp, KOHYC, TIap, TOp).

Cummerpusi reomerpuyeckux ¢uryp. CUMMETpUs OTHOCUTENBHO IJIOCKOCTH, MHPSIMOMH,
Toukd. CUMMETpUsI BpaIlIEHUS, TOPSA0K OCH CUMMETPHUH.

Omnpenenenre HATypallbHOM BEIMYMHBI OTPE3Ka MPSMOM U TUIOCKOM (PUTYpHI.

Onpenenenre HaTypaJlbHOM BEJIMYMHBI OTPE3Ka MPSMON CIIOCOOOM MPSIMOYTOJIBHOTO

TpPEYroJbHUKa U CIOCOOOM MPOEIUPOBAHUS Ha JIOMOJIHUTENbHYIO MIIOCKOCTh. [locTpoenue
HATYpaJIbHOH BETMYNHBI TUIOCKOU (DUTYPBI.

[lepeceuenmne reomerpudeckux oopaszos. [lepeceueHrne MHOTOrPaHHUKOB, MHOTOTPAaHHHUKA C
IIOBEPXHOCTBIO BpalleHus. llepecedyeHne NOBEPXHOCTEH BpalIEHUs: [JBYX IPOCLHUPYIOMIHAX
MOBEPXHOCTEH, Impoeuupyrouied ¢  Henpoeuupyrouieil. IlepeceueHne  Hempoenupyrommx
IIOBEPXHOCTEH BpaIllleHUs C MapaUleIbHBIMU OCSIMHU. TeopemMa O TIEPECEUYEHHH COOCHBIX
MOBEpXHOCTEW BpalieHus. [locTpoeHne IUMHHUM IEPECEUEHHs] HENMPOCLUPYIOLIUMX I[OBEPXHOCTEMN
BpallleHUsl C IEPECEKAIOUIMMUCS OCSAMU METOJIOM KOHIIeHTpudeckux cdep. YacTHble ciydau
[IEPECEUCHMS TIOBEPXHOCTEN BTOPOrO MOpsaKa: TeopeMa MoHXka U €€ CIIECTBUE.

Pa3nen 3. M3o0paxenus npeameros mo 'OCT 2.305-2009.

N3o6paxenus. Bunel m3obpakenuit mo ['OCT: Bumbl, pa3pesbl, CEUEHHUS, BBIHOCHBIE
anemMeHThl. OCHOBHBIE BHUJBI. [ JIaBHBIM BHUJ, TpeOOBaHUs, MPEIBSIBISIEMbIE K TJIABHOMY BUJY.
JlononHuTenpbHBIE W MECTHBIE BUABL. Pa3pesbl, kiaccupukalnus pa3pe3oB MO PACIONOKECHHIO
CEeKyllell IUIOCKOCTM OTHOCHTENIBHO IIIOCKOCTEM  IPOEKIUH: pa3pe3bl  BEPTUKAIbHBIC,
TOPU30OHTANbHBIE M HakJIOHHBIe. Kiaccudukanus pa3pe3oB MO UYUCITY CEKYIIMX IIOCKOCTEH:
pa3pe3bl TPOCTBIE W CIIOXKHBIE —CIIOXKHBIE CTYINEHYATHIE M CIOXKHBIE JIOMaHble pa3pesbl.
CoBMerieHHble  n300paxkeHUs. MecTHble paspe3bl. CeueHHs HaJOKEHHbIE U BBIHECEHHBIC.
BoinocHble anemenTsl. [IpaBuna o603HaueHus: n300pakxeHUH.

Haknonnbsle ceueHus reoMerpuyeckux Tenl. l[locTpoeHne MNpoeKUUHA M HATypaJbHBIX
BEJINYMH T€OMETPUUCKHUX TeJ. HakIIOHHbIE CeUeHNs MHOTOTPaHHUKOB. Buibl 1 mpaBuiia

MOCTPOEHHUS CEUYEHUN HUIUHAPA. 3aBUCUMOCTb BHJ1a HAKIIOHHOTO CEYEHHS] KOHYyCa OT

pPACIIOJIOKEHUST CEKYIIEH IIJIOCKOCTH OTHOCHUTEIBHO OCH KOHyca. HakIIOHHBIE cedeHMs
mapa. [IpaBuna nocTpoeHus: HAKJIIOHHBIX CEYEHUN COUTICHEHHBIX TEJ.

AKcOHOMeTpHYecKHe uepTeku wuzaenuil. OOpa3oBaHME aKCOHOMETPHUYECKOIO YepTeka.
[lepBuunas u BropuuHas npoekiuu. KoahduimeHTsl HCKakeHHsT aKCOHOMETPHUYECKOTO YepTexa.
[Tepexon oT HaTypasbHBIX KOA(D(PHUIIMEHTOB MCKaXEHUS K MPHUBEACHHBIM. BUabl aKCOHOMETpHH.
BrinonHenue yeprekeid MHOTOYTOJIBHUKOB U OKPY)KHOCTEW B MPSMOYTOJIBHOM M KOCOYTOJIbHOM
(ropu30HTATBHOM U (PPOHTANTBHON) HU3OMETPHIX. AKCOHOMETPUUECKHE YEPTEKU TE€OMETPUICCKUX
Tell. Pazpessl B akCOHOMETPUH.
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IIpumeHeHne 00pa3o0B M METOAOB HAayepTATEIbHOM TI'€OMETPUM AJS PELICHHUS (PU3UKO-
XUMHYECKHX 3an1ad. ['papuueckoe n300pakeHHE COCTaBa MHOTOKOMITOHEHTHBIX CHCTEM: OTPE30K
COCTaBa, TPEYTOJIBHUK COCTaBa, TeTpajAp cocTaBa. I'paduueckoe H300pakeHUE CBOMCTB
MHOTOKOMIIOHEHTHBIX cucTeM. ['paduueckoe H300pa)keHHE CTPYKTYpPhl BEUIECTB, MPUMEPHI
n300pakeHusl BELECTB.

4. O0beM IMCUMILIMHBI M BUABI YU4eOHOIi pa0oThI

Bunbt yaeOHOIM nesTeIbHOCTH B 3aueTHBIX B akan. B
eIMHULIAX Jacax aCTPOHOM.
yacax

Oomas TPY10€MKOCTh JTUCIHUIIINHBI 1no 4 144 108
Y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 1,33 48 36
Jlexuun (Jlek) 0,44 16 12
ITpaktnueckue 3ansatus (113) 0,67 24 18
Jlaboparopus 0,22 8 6
CamocrositeabHas padora (CP): 2,335 96 72

Pacuetno-rpaduueckue paboThl 1,75 63 47,25

[ToaroTroBka K KOHTPOJIBHBIM paboTaM 0,25 9 6,75

Jlpyrue BUIbl CaMOCTOSITENBHON pabOThI 0,335 12 9
IToaroroBka ¥ ciaya 3adera 0,335 12 9
Bujx uTOroBOoro KOHTpoJIst 3a4eT ¢ OLIEHKOM

AHHOTanus padoveil MPOrpaMMbl JUCHUIIMHBI «IKOJOTHYECKHE ACTIEKThI OCHOBHBIX
npoieccoB xXuMnueckux npoussoacrs» (b1.B.02)

1 Heap AuCHMILUIMHBI - CHOPMUPOBATH Y CTYAEHTOB HEOOXOAMMBIN [UJIsl YCHEIIHOTO
OCYIIECTBIEHUS TPO(HECCHOHATLHON NEeATeTbHOCTH YPOBEHb 3HAHHMM B O0JACTH JKOJOTHMUYECKHX
3aKOHOB, OMOC(EPHBIX MPOIECCOB, TEOPHH HBOJIOIHMH, MPUYNH BO3HUKHOBEHHUS U TPOSIBICHUN
100aTBHBIX AKOJOTUYECKUX TpoOseM, 00 aHTPOMOTeHHBIX BO3JACUCTBUSAX Ha Ouochepy u o
Oropa3zHoo0pa3nu, Kak OCHOBE YCTOWYHUBOCTH COOOIIIECTB.

2 B pe3yabTare U3yuyeHUs: AUCIHUIIMHBI 00y4alOUIMIics Mo nMporpaMmmMe 0akajaBpuara
HOJIKEH:

Obnadams CIEYIOUTUMA KOMITETCHIIHSMU:

- CHOCOOHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX TUCIUIUIMH B
MpOoPECCHOHAIBHON ~ JCSITENIBHOCTHA, TMPUMEHSITh METOJbl MaTeMaTHMYeCKOro aHajiu3a |
MO/JICIIMPOBAHHUSI, TEOPETUIECKOTO M AKCIIepUMeHTaIbHOTO HccnenoBanus (OI1K-2);

- CIOCOOHOCTh y4acTBOBATh B COBEPIICHCTBOBAHWW TEXHOJOTHYECKUX TIPOIECCOB C
MO3UIMI HHEPro- U pecypcocOepekeHrss, MUHUMU3AINA BO3JCHCTBHS HA OKPYXAIOIIYI0 CPEIy
(TIK-2).

3namo:

- pyH/IaMEHTAJIbHBIC TTOHATHS, 3aKOHBI U TPUHITUTIBI SKOJIOTHH;

- 3aKOHOMEPHOCTH Pa3BUTHUS SKOCUCTEM U UX KOMIIOHEHTOB;

- MPUYUHBI ¥ TCHJICHIIUH Pa3BUTHSI COBPEMEHHBIX IKOJIOTHYECKUX MPOOIIEeM;

- OCHOBHBIE Pe3Y/IbTAaThl BO3JCHCTBUS OOIIECTBA HA MIPUPOIY, IKOIOTUYECKUE TTOCIEICTBHS
9TOr0 BO3JACHUCTBHS;

- YCJIOBHSI yCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA.

Ymems:
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- 00BSCHUTH IPUYUHHO-CJIE/ICTBEHHBIE CBA3M 3KOJOTHYECKMX U MCTOPUUECKUX MPOIIECCOB,
BIIMSIHAE YEJIOBEKa Ha SKOJIOTWYECKHE SIBJICHUS, MJEH YCTOMUMBOTO Pa3BUTHS, HKOJIOTHYECKOM
JESTEIbHOCTH U KYJIbTYPBI;

- QaHAJTM3UPOBATH PA3JIMYHbBIC HKOJOTHUECKUE CUTYAIH, IPUHIUMATh KOHKPETHBIC PELICHUS
M0 UX YITYYIICHUIO.

Braoemy:

- TMOHATUHHBIM alaparoM JJid aHaiu3a JaHHBIX IO OXpaHe OKPYKAIoLIeH Cpe.sl;
METOJIaMH BbIOOpa pallMOHAIIBHOTO CII0C00a MUHUMHU3ALUU BO3AEUCTBUSI HA OKPY)KAIOILYIO CPENY.

3 Kparkoe coaep:xkaHue TUCHUTLIUHBI

Beenenue. Oxonorus. [IpomblnuieHHas 3K0y10rus. JKoa0rus yenoseka. OnpeneneHus, Kpyr
3agau. KpaTkue ucropuueckue CBEACHHS O CTAHOBJICHUH 3KOJIOTHH KaK HAYKH.

Paznen 1. buocdepa. Ctpykrypa u rpanuisl 6uochepsl. Atmocdepa. CoctaB U CTpoeHUE
atMocdepsl. Poibs atMocdeps! B 3amuTte 3eMiu oT kecTkoro usnydenus ComHia. O30HOBBIN CIIOH,
MEXaHU3M €ro o0Opa3oBaHMA M 3HA4YE€HUE Ui JKM3HM Ha 3emue. BemiectBa paszpymaromiue
O30HOBBIM CJIOW, WX MCTOYHUKH. MeXaHu3M paspyliaromiero aeidcTtsus. Ponbs atMmocdepsr B
ynepxxanuu Tervia. [lapaukoBeii d¢dekt (Gu3uko-xumMuveckasl CyIIHOCTh siBJeHUs). OCHOBHBIC
MapHUKOBBIE Ta3bl, X uUcTouHUKU. ['mapocdepa. CocraBustonue ruapocdepsl. Kiaccupukamnms
KOMITOHEHTOB XMMUYECKOTO COCTaBa MPUPOAHBIX BOJ C MO3UIUN THIAPOXUMHUH. KpyroBOpoT BOMBI.
Jlutocepa. Crpoenne nutochepsl. BerecTBeHHbIN cOCTaB 3eMHOM KOpBl. XUMHUYECKHI COCTaB
nouBsl. [louBa kak kommoHeHT Oumocdepsl. Ilponcxoxaenue u »Bomronus omocdepsl. Tpu Tuna
BemecTBa B Ouocdepe. Ponb xuBoro BemiectBa B Ouocdepe. 3aKOH KOHCTAHTHOCTH IKUBOTO
BemiecTBa. [IpaBUiI0o KOHCTAHTHOCTH YMCJIa BUJOB. 3aKOH He3amMeHHMOcTH Omochepsl. Hoocdepa
KaK HEen30eKHBIHN 3Tan pa3BUTHs OMocdepbl (3aKOH HOOChEPHI).

Paznen 2. O6mas sxonorusi. OCHOBHBIE pa3/ieNibl OOIIEH SKOJIOTHH: ayTIKOJIOTHUS, IKOJIOTHS
MOMYJSIUKA  (IEMIKOJIOTHUS), JKOJOrusi coodmecTB (cuHAKomorus). Ayrakonorus. Kareropuum
Opranu3MoB (aBTOTPO(dbI, reTepoTPOBI, MPOAYIEHTHI, KOHCYMEHTHI, PEAYLEHTHI). DKOJOTHYECKHIE
dakTopbl, ux kiaccudukanus u nercTBue. Abuotudeckue (akrtopbl. buoTHueckue QGakTopsl.
[oMoTHNIMYECKHE W TETePOTUITUYECKHE OTHOIICHUS MEXIy >KUBBIMH OpraHu3MaMH. Busl
cuMOuno3a: Koollepalusi, MEXBUIOBas B3aMMOINOMOIb, KOMMEHCAIU3M, MYTYalu3M. Buiusl
aHTHOMO3a: KOHKYPEHIMsI, XWIIHUYECTBO, Mapazutui3M. Helrpanusm kak ¢opmMa OMOTHYECKUX
B3aMMOOTHOIIEHUH. buoTnyeckoe BIMSHUE HA pacTeHUs (300reHHble OMOTHYECKHEe (aKTOPBI,
¢uToreHHsle OMOTHYECKHE (DAKTOPBI). 3aKOHOMEPHOCTH BO3ACHCTBHS (PAKTOPOB cpeabl Ha
opraHusMsl: 3akoH MuHUMyMa JInOuxa. 3akoH nuMutHpyroumx ¢akropos Hlendopaa. Peakmus
OpPraHM3MOB Ha HW3MEHEHHE YPOBHS SKOJOTHYECKHX (DAKTOPOB: H3MEHYMBOCTH, aarTaIusl.
DKosoruyeckas HUIIA OpraHu3Ma. OKoJorus mnonmysiuuid (aemdkomorus). Ilomymsmms. Pagmyc
akTUBHOCTH. Pasmep momymsuuu (MOMYJISIMOHHBIE 3aKOHBI). Bo3pacTHas W moJOBasi CTPYKTypa
nonynsuuil. IlpocTpaHcTBeHHAst M 3TOJOTHYECKAsi CTPYKTypa MOMyNAuuu. [IMHaMuKa MOy IsIHiA:
KpPHUBBIE BBDKHMBAHUS, POCT TMOMYJSIIMA M KPHUBBIE POCTa, KOJEOAHWS YHCICHHOCTH IOITYIISIIUH.
Okonorus coobuiects (cuHAKoI0rusd). buonenos. buorton. Tpoduyeckas cTpykTypa OHMOLIEHO30B:
MUIIEBBIC TIETIH U CETH, SKOJIOTUIECKHUE TTHPAaMHIBI (TTMPaMHIbI YUCICHHOCTH, OMOMACC W DHEPTHU),
3aKOHOMEPHOCTH Tpoduueckoro obopora B OuoueHoze. BujoBas CTpykTypa OHOIIEHO30B:
B3aWMOOTHOMICHUSI MEXIy OpraHM3MaMy (BHYTPHBHJOBasE W MEKBUIOBas KOHKYpPEHITHS,
XHUIHUYECTBO), BIUSHUE a0MOTHYECKUX (PAKTOPOB cpeabl. DKOJOTHMUECKHME HMIIM BHAOB B
coo0IIecTBaX. 3aKOHOMEPHOCTH CaMOPETYJISAINH OHOIIEHO30B, JKOJOTHYECKOE ITYyOJMpOBAaHHUE.
buopaznoobpasue. buoreomnenos. Okocucrema. Crpykrypa sKocucTeM. DYHKIHOHUPOBAHUE
(TMHAMMKA) YKOCUCTEM: KPYroBOPOT OMOTEHHBIX 3JEMEHTOB (yriepojna, azota, ¢ocdopa, cepsl),
TOMEOCTa3 3KOCUCTEMBI, CYKIIECCHSI.

Pazgen 3. DOnemeHTBl 3KOJOTMYECKOro HopmupoBaHus. IlpenenbHO  gomycTuMmblie
KOHIIGHTPALUHU JJs1 BO3JyXa (MpeIesIbHO JOMYyCTHMasi KOHIIEHTPALUs XMMHUYECKOTO BEIECTBA B
BO3yxe paboued 30HBI, MPEAETbHO JIOMyCTUMas MaKCHMajibHasi pa3oBas KOHIIEHTpAIUs
XMMHUYECKOTO BEIIECTBa B BO3AYyX€ HACEJICHHBIX MECT, MpeJebHO JOMYCTUMAs CpeaHECyTOUHas
KOHIICHTPAIUsl XUMHUYECKOTO BEIIECTBA B BO3AYyX€ HACEICHHBIX MecT). IIpeaenbHO JOMyCTHMBIi
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BeIOpoc. IlpenenbHO gomycTUMBblE KOHUEHTpalMM A BOABI  (IIPECNIBHO  JOIMyCTHUMAs
KOHIIGHTPALlUsl XUMHUYECKOT0 BELIECTBA B BOJIE BOJIHBIX OOBEKTOB XO3SHCTBEHHO-TIUTHEBOTO U
KYJIbTYpHO-OBITOBOIO BOJIOIIOJIb30BaHMsI, IMPEJIEIbHO AONYCTHMMas KOHLEHTpalMs XUMHUYECKOro
BEIIECTBA B BOJIE BOJHBIX OOBEKTOB, MMEIOIIMX pbhIOOXO3siicTBeHHOE 3HaueHue). Hopmarus
JIOITyCTUMOTro cOpoca.

Paznen 4. 3arpssHenue okpyxaromiei cpeibl. XUMUUECKUE 3arpsi3HEHUE U €ro OTJaJICHHBIC
nociaencteust. Kucnorusie noxxau. Cmor. PannoaxktuBHoe 3arpsisHeHne. KceHoOnoTHKH (TspKernble
METaJljibl, [ECTULUAbI, CTOMKHE OpPraHWYEeCKUE  3arpsA3HUTENH, IOJUIUKINYECKHE U
raJJoreHUpOBAaHHbIE apOMaTHUYECKHE YIIeBOIOpoJbl, (peoHsl). Kiaccupukanus 3arps3HAOLIMX
BEIIECTB IO CTeNeHH omnacHOCTU. CyNmepIKOTOKCUKAHTHI (MOJIMXJIOPHUPOBAHHBIE OM(EHUIIBI,
IUoKcuHbl).  buosnorndeckoe  3arpssHeHue.  Pusnmyeckoe  3arpssHeHue  (paaualloHHOE,
AJIEKTPOMAarHuTHOE, IIyMOBOE, BUOpPALlMOHHOE, TEIUIOBOE, CBETOBOE), €ro MCTOYHUKH U
HOCJEICTBUS U1 AKUBBIX OPIaHU3MOB.

4 O0beM TUCHUILINHBI U BBl y4eOHOH padoThl

B 3auernnix | B akagem.

Buabl yueOHoii paboThl eAUHMIAX qacax

O01mas TpyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IIAHY 3,0 108
KoHTakTHasi padoTa - ayANTOPHbIE 3aHATHS: 0,88 32
Jlexiuun 0,44 16
[Ipaktuueckue 3ansatus (I113) 0,44 16
JlaGoparopusie 3anstus (JI3) - -
CamocTosiTeJibHasi padoTa 2,12 76
KoHTakTHas caMoCTosITeNIbHAsL paboTa 0,2
CamocTosITeIbHOEC M3YUCHHE PA3/IeTIOB AUCIIUILIMHBI 2,12 75,8
Bua HTOroBOro KOHTpPOJIS: 3a4éT

B 3ayernbix | B actpoHoMm.

Bujbl yueGHoM paboThl EAMHULIAX yacax
OO0mas TPyA0eMKOCTh THCIIHILIHHBI 10 Y4eOHOMY MJIAHY 3,0 81
KonrakTHasi pa6oTa ayIMTOPHbIE 3aHATHS: 0,88 24
Jlexumu (Jlek) 0,44 12
[TpakTuueckue 3ansatus (I113) 0,44 12
JlabopaTtopnsbie 3ausatust (JI3) - -
CamocTosiTeJibHasi padoTa 2,12 57
KoHTakTHasi camocTosTeNbHas paboTa 0,15
CaMocTOsITeIbHOE U3YUCHHE PA3/IeTIOB JUCIIUILIMHBI 2,12 56,85
By n”TOroBOro KOHTPOJIs: 3a4éT

AHHOTanus padoyeil NPporpaMmbl JUCHUILIHHBI «OCHOBBI JKOHOMHMKH M YIIPABJICHUSA
npoussoacrsom» (b1.B.03)

Heab AMCHUNIMHBI - TIOTYyYEHUE CUCTEMBI 3HAHUM 00 SKOHOMHUYECKHUX 3aKOHOMEPHOCTAX
(YHKIIMOHUPOBAHUS TPOMBILIUIEHHOTO TPOM3BOJCTBA B CHCTEME HAI[MOHAIBHOM HSKOHOMHKH,
dbopMUpOBaHHE HSKOHOMUYECKOTO MBIIUIEHUS U HCIOJb30BAaHUE TIOJTYYEHHBIX 3HAaHUM B
IIPAKTUYECKOU NEATEIbHOCTH.

2. B pe3yJsbTate n3yueHus AMCUMILIMHBI 00y4aloUUiics 10 mporpaMmme

0akajiaBpUAaTa J0JIKEeH:

Obnadams CIETyIONTUMA KOMITETCHIIHSMU:

ObwexynbmypHuIMU:

— CHOCOOHOCTH MCHOJIB30BATh OCHOBBI SKOHOMMYECKHX 3HAHHH B pa3iIM4HbIX cepax
xusHenestensaoctu (OK-3).
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IIpogpeccuonanvuvimu:
— CIIOCOOHOCTHIO HCIIOJIB30BATh 3JIEMEHTHI 3KOJOr0-3)KOHOMHMYECKOTO aHalu3a B
CO3JIaHUH FHEPro- u pecypcocoeperaronmx texHosiorui (IK-8).

3name:
- OCHOBBI 5KOHOMHKH B PA3IMYHBIX cepax KU3HEEATEIBHOCTH;
- METO/JTbI Pa3pabOTKH OMEPATHBHBIX U ITPOU3BOJICTBEHHBIX IJIAHOB;
- METO/JIbI ¥ CIIOCOOBI OILJIATHI TPYA;

Ymemn:

- COCTaBJIATh OTYETHI I10 BHIIIOJHEHUIO TEXHUYECKUX 3aJaHUM;
- TOTOBUTh UCXOJIHbIE JIaHHbIC AJIs1 BbIOOpa U OOOCHOBAHMS HAy4YHO-
TEXHUUYECKHUX U OPraHU3allMOHHBIX PEIIEHUI HA OCHOBE SKOHOMMUYECKOI0 aHaIn3a;
— pa3zpa0OaTeiBaThb  ONEPATUBHbIE  IUIAHBI  pabOT  MEPBUYHBIX
IIPOM3BOJICTBEHHBIX MOJpa3/ICICHMI;
Braoemy:
- METOJIaMU ¥ MHCTPYMEHTAaMHU IIPOBEJEHUS YIKOHOMUYECKOIO aHalIM3a 3aTpar
U pe3y/bTAaTOB AESTEIbHOCTH IIPOU3BOJCTBEHHBIX MOPa3/IEICHHUI;
- MHCTPYMEHTAMM IUIAHUPOBAHHSA M BBINOJHEHUS  MEPONPUATUH IO
IIPOU3BOJCTBY IPOAYKIINH;
3 Kpartkoe coep:kanue JMCIHHIIIHHBI
Paznen 1. BBenenue. OCHOBBI PHIHOYHOMH IKOHOMHKH
DKOHOMHYECKHE IMOTpeOHOCTH, Onmara u pecypcbl. OOIIECTBEHHOE TPOU3BOACTBO U
9KOHOMHYECKUE OTHOUIeHUs. [Ipon3BOACTBEHHBIE BO3MOXKHOCTH OOIIECTBA M HKOHOMHUYECKUH
BeIOOp. KpuBas mpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3aKOH  yOBIBAIOIIEH  TMpeaernbHOR
HOJIE3HOCTUM. TpaauuuoHHas 3KOoHOMMYecKass cuctema. CoOCTBEHHOCTb: (OPMBI U HYTH HX
npeoOpazoBanus. PeIHOUHBIA MEXaHU3M clipoca U npeanokeHus. CoBeplleHHas U HECOBEPILIEHHAs
KOHKypeHUuu. CyIHOCTh M YCJIOBHS BO3HUKHOBEHHUS pPbIHKA. BHUIBI PBIHKOB UM MX CTpPYKTypa.
O®yukuuu pbiHKa. ToBap u ero cBoictBa. Crmpoc u mpenioxkeHue Ha pbiHke. [lonsTue
«@nacTUYHOCTh». CoBeplIEHHass M HECOBEPIIEHHAs KOHKypeHIMH. Monononus. Oauronosus.
[TonsiTHe HALIMOHAIBHON YKOHOMUKH, OCHOBHBIE MAKpOIKOHOMMYECKHE MoKa3arenu. [lorpednenus
u coepexenus. [IpousBoactBo, oOMeH u pacnpeznenenue. [lorpebdnenue, coepexeHne, MHBECTULIH
TOBapoB U yciayr. @uHaHcoBas cucreMa M (pMHaHCOBasi MOJUTHKaA oOmecTBa. Hanoru u Hamorosas
cucTema.
Pa3nes 2. JxoHOMHYecKHe OCHOBBI YIIPaBJIeHUsI IPOU3BOACTBOM
[Ipennpusitie Kak CyObEKT PpBIHOYHOTO XO3AHCTBA. OKOHOMHYECKHE 3aKOHBI MU
OCOOCHHOCTM UX TMpOSIBICHHWA Ha MNpeanpustud. Ponab  cnenuanucrta  XUMHYECKOM
npoMmsblieHHOCTH. [Ipennpustie B cucteMe pplHOUYHON 3KOHOMUKU. [Ipeanpusitue — kak cyObeKkT
U O0BEKT MpPEIIPUHUMATEIBCKON NIeATENbHOCTH. 3aKOHOJaTeNlbHas 0a3a ImpeanpUHUMATEIbCKOM
JesaTeNbHOCTH. HopMaTHUBHO-IIpaBOBBIE aKThI, PETJIAMEHTUPYIOIINE IEATEIbHOCTh MPEATNPUATHS.
Opranu3alvoHHO-IIPaBOBbIE (OPMBI NPEANPUHUMATENHCKON AESITEIbHOCTH W KPUTEPUU UX
BbIOOpa. DopMBI COOCTBEHHOCTH. BHeWIHss M BHYTpeHHss cpela Mpeanpusatus. MarepuaibHO-
TexHuueckas Oa3a mnpousBojcTBa. ChlpbeBas M TOIUIMBHO-3HEpreTuyeckas 0a3za XUMHYECKHX
npou3BoACTB. IIpon3BoacTBEHHas NporpaMma M IPOU3BOJICTBEHHAS MOIIHOCTH IPEANIPUATHS.
KadecTBO 1 KOHKYPEHTOCIIOCOOHOCTh MPOIYKIIMU. DKOHOMHYECKOE 00OCHOBAaHUE BHIOOPA CHIPHS U
ToruBa. PecypcocOeperxeHue. ANbTepHATHBHBIE HWCTOYHHMK CBIPbS M SHEpruu. MarepHaibHO-
TeXHUUYECKHe pecypcbl mnpeanpuatus. OCHOBHbIE TPOU3BOACTBEHHbIE (DOHIBI XHUMHUECKHUX
OpENPUATHIA: TOHATHE, KJIacCUPUKaIM U CTPYKTypa. [IoHATHE U CTPYKTYypa, U OIIEHKa OCHOBHBIX
cpenctB. [lokazarenu HCMONB30BaHMS OCHOBHBIX IPOM3BOACTBEHHBIX (HOHIOB. HM3HOC U
amMopTH3alus, U OleHKa 3((HEeKTUBHOCTH HMCIIOJIb30BaHUsS OCHOBHBIX NPOU3BOACTBEHHBIX (DOHIOB.
BocnpousBoacTBO OCHOBHBIX cpelcTB. OOOpPOTHBIE CpeACTBa MPEANPHUATHS: MOHITHE, COCTaB U
CTpykTypa. McrouHuku QopMHpOBaHUS OOOPOTHBIX cpeAcTB. OOopaunBaeMoCTh OOOPOTHBIX
cpenctB. MarepuanbHble 3amachl Ha npeanpusaTiuu. TpynoBsie pecypcsl npeanpusatus. [lepconan
OPEINPUATHS U ero CTpYKTypa. D(h(HEeKTHBHOCTH UCIIOIB30BaHUSA NTEpCOHANa U pabovyero BpeMeH!.
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[TpousBoauTENbHOCTD TPYyJa U OIulaTa Tpyaa. Opranuzanus 3apabOTHOM MIaThl Ha MPEANPUSTUH.
ITpon3BOAMTENBHOCTh TPYAA: HMOHSATHE, MOKAa3aTeIu U METOAbl u3MepeHus. MHauBunyanpHas u
oOliecTBeHHasl ~ MPOU3BOJIUTENBHOCTh  Tpyda.  PesepBbl ¥ (akTophl  MOBBILICHUS
IIPOU3BOIUTENILHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIJIAThI TPYAA HA IPEIIPUSITUH.

Pa3znes 3. TeXHMKO-IKOHOMHYECKHUI AHAJIU3 HHKEHEPHBIX pPelIeHu i

JloxoJ1bl ¥ pacxo/bl Ha MPOU3BOCTBO, U peaIU3alMio NPOAYKIUU Ipeanpusitus. U3nepxxku
MIPOM3BOJICTBA MPOAYKIHH (CEOECTOMMOCTB), MPHUOBLIb, PEHTAOCIBHOCTh M IIEHOOOpa30BaHUE.
[TonsTHe 3aTpaThl Ha MPOU3BOACTBO M pPEATH3ALUI0 MPOIYKIHU (ceOecTouMocTh). Bumel u
3HaueHue knaccudukanuu 3atpat. CTpyKTypa 3aTpar Ha IPOU3BOJCTBO U PEATU3ALUIO TPOTYKIUH.
TexXHUKO-I)KOHOMHUYECKUI aHalu3 HHXEHEPHBIX pemenuid. OcoOeHHOCTH pacdera 3arpar Ha
MPOU3BOJICTBO U peaM3allUI0 MPOAYKIUMU B KOMIUIEKCHBIX Npou3BOACTBaX. OCHOBHBIE IMyTH
CHIDKEHHSI 3aTpaT Ha MPOU3BOJACTBO NpoAykuuu. Jloxoasl mpennpustus. [lonsTie npubbum u
JI0XO0/1a MPEANPUATUS, METOJIbI UX pacyera. PeHTaGenbHOCTh, €€ BHUIbI U MeTonbl pacueTa. [lytu
NOBBIIIEHUST TPUOBUIM M PEHTA0ETBHOCTH Ha mpeanpusTHsx. LleHooOpa3oBaHue M IIEHOBasS
nonuTuka. lleHa Ha MPOAYKIMIO U MPUHIUIBI IleHooOpa3zoBaHus. Buabl nen. CTpykTypa LI€HBI,
cucrtema 1ieH. B3aumocss3u 11eH u uzaepxkek. LlenoBas nonutuka. Pa3paboTka 11eHOBOH cTpaTeruu.
OUHAHCOBO-KPEIUTHBIC OTHOIICHUSI IPEANIPUSATHI U cucTeMa Hanorooonoxenus. [lonarue, coctan
U cTpykTypa ¢unaHcoB mnpeanpustusa. llpuHnmmel HamorooOmokeHus. Hamorm wu 1uiatexw,
YCTaHOBJICHHBIE 3aKOHOJATENILCTBOM: BH/JIbI, CTABKU, OOBEKTHI HAJOT00OI0KEHUS U CPOKH YILIIAThI
Hajiora B OIOJDKET.

4. O0beM y4eOHOM JUCHUIIMHBI

B
Bunet yueGHoI paboThI 3a4ETHBIX B axanem.

emunumax | ooX
O01mas TPyA0eMKOCTh THCIUIIMHBI N0 Y4e0HOMY IJIAHY 3 108
KonraktHas pa6ora (KP): 0.9 32
Jlexiuu (JIek) 0,45 16
[Tpaktuueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2.1 76
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHBI 75.8
KoHTakTHas camocTosiTenbHas paboTa 0.2

Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -
B
. B actponom.
Bunsl yueOHoI paboThI 3aYETHBIX

emnmnmax | 0%
O0mas TPyA0EMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIAHY 3 81
KonTakTHas padora (KP): 1 24
Jlexmm (Jlek) 0,45 12
[TpakTuueckue 3austus (I13) 0,45 12
CamocrositesibHas padora (CP): 2 57
CaMoCTOATEIbHOE U3YUYEHHE PA3AEIOB IUCLIUILIMHbI 56.85
KonTtakTHas caMmocTosiTeNbHas paboTa 0.15

Bua KOHTPOJIA: 3a4eT ¢ OLeHKOM - -

AHHOTanus padoueil mporpamMmmsl Jucuunnibl «[Ipukiaagnas mexanuka B

3Heprocoepe:xenun» (b1.B.04)
1. ey 1 32524 AUCHUTVINHBI
Henap AUMCHMIVIMHBI - HAYYUTh CTYJEHTOB TBOPYECKOMY IIOAXOAY K BBIIOJHEHHUIO
MHXEHEPHBIX PAacueToB Ha IPOYHOCTb, KECTKOCTh M YCTOMUMBOCTBH 3JIEMEHTOB KOHCTPYKLUH,
JIeTaje U y3JI0B MalllMH U anmnaparosB.
2. TpeGoBaHusi K pe3yJIbTATaM OCBOCHHS TUCHUIIHHBI
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Nzyuenne xypca «[IpukiamHas MexXaHHKa B DHEProcOEpeXEHHHW» IO HAIMPABICHHIO
18.03.02 DHepro- u pecypcocOeperaromniie mpouecchl B XUMHUYECKONH TEXHOJIIOTHH, HEPTEXUMUU U
OMOTEXHOJIOTHH CIIOCOOCTBYET MPHOOPETCHHUIO CICAYIONIMX KOMITCTCHIIN:

- CHOCO6HOCTB HCIIOJIL30BaTh OCHOBHBIC 3aKOHbI CCTCCTBCHHOHAYYHBIX OWUCIUIUIMH B
npopEeCCUOHATBPHON  JCATENIBHOCTH, TPUMEHSTh METOJbl MATEeMaTHYeCKOTO aHajiu3a W
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO HecnenoBanus (OITK-2);

— TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIC TEXHHUYECKHE pEIICHHS NpU pa3paboTke
TCXHOJIOTHYCCKUX MTPOLECCCOB, BBI6I/IpaTB TCXHUYCCKUEC CPCACTBA U TCXHOJIOI'MH, HAIIPABJICHHBIC HA
MHHHAMH3AIIMI0 aHTPOIIOTEHHOTO BO3/ICHCTBUS Ha oKpysKarotryto cpeay (ITK-5).

B pezynvmame uzyuenusn oucyuniursl cmyoenm 00N4CeH.:

3HATh:

OCHOBHbBIE YPaBHEHHUS M METOJbl PEIICHHS 3a7a4 CONPOTUBIICEHHUS MAaTE€pUAIOB U AeTalleu
MalllMH;

OCHOBHBIE METOJIbl pPAaCUETOB Ha MPOYHOCTh, JKECTKOCTb U YCTOMYUBOCTH 3JIEMEHTOB
KOHCTPYKIUH MalllMH U allapaTos;

OCHOBBI TEOPUH pacyeTa JIeTajaei U y3JI0B MAIlMH U allapaToB XUMHUYECKOU TEXHOJIOTHH.

yMeThb:

MPOBOJIUTHh PACYEThl 3JIEMEHTOB KOHCTPYKIMH HAa OCHOBE METOJ0B COINPOTHBICHUS
MaTepUasos;

paccUUTBIBaTh U KOHCTPYUPOBATh ACTAJIM MALIUH IO UCXOAHBIM JAHHBIM;

IIPOM3BOJIUTH PACUEThl IO OCHOBHBIM KPUTEPUSIM PabOTOCIIOCOOHOCTH U KOHCTPYMPOBAHUS
neTaned MallvH.

BJIA/IETh:

HaBbIKAMH pacyeTa COMPOTUBIICHUS MATEPUAIOB AHAIUTUUECKUMHU METO/IaMH;

HaBbIKaMU BbIOOpa MaTEPUAJIOB 10 KPUTEPUSIM MPOUYHOCTH;

pacyeTamMu TUIOBBIX JE€TaJIed MAILMH, NOJIb3YsCh ClIpaBouHOM uteparypoi u I'OCTamu.

3. Kparkoe conep:kanue JUCHUIIUHBI:

1. BBenenne

Ponp mnpeamera «llpukinanHas MexaHHMKa B D3HEProcOepexeHun» B (POpMHUPOBAHUU
UH)XeHepa XMMHuKa-TexHojora. «[IpukmagHas MexaHuka B SHEprocOepeKeHUM» Kak OCHOBa JUIs
NOHMMAaHUs paboThl, ycTpoWcTBa M 0O€30MacHOM AKCIUTyaTalM 00OpYAOBaHUS XHWMHUYECKOTO
IIPOU3BO/ICTBA.

Paznen 1 «Onpenenenne peakuuii onop. Pacrsizkenune-cikaruey.

Pazgen 1.1. Onpenenenuie peakuuii onop.

AOCOJIIOTHO TBEpJ0€ TEI0. DIeMEHThl cTaTUKU. OCHOBHBIC TOHSATHS. AKCHOMBI CTaTHUKH.
VYpaBHeHus paBHOBeCHS. CBS3M U UX pEaKLUU.

Paznen 1.2. PacTskeHue-cxarue.

OcCHOBHBIE JONYIIEHUS W NPUHLHUIBI CONPOTUBJICHMS MaTepuayloB. Meron ceueHuil.
Hanpsokenus, negopmanuu u nepemenienus. 3akoH ['yka. [loctpoenue amop BHyTpEHHUX YCUIIUH,
HanpspKeHUM U nepeMenieHnil. CTaTH4ecKu ONpPENeNIMMbIE U CTATUYECKH HEONPEAEIUMBIE 3a/1a4H.
Juarpammbl pacTsOKeHMs] Ul IUTACTUYHBIX M XPYNKHX MaTepHaJoB UM HMX XapaKTepUCTHKU.
JlomyckaeMble HanpspKeHUs. Y CJI0BUE IPOYHOCTH MPH PACTSIKEHUH (CKATUN).

Paznen 2 «Kpyuenue. U3ruo».

Paznen 2.1. Kpyuenue.

3akon ['yka npu ciasure. BHyTpenHue cuioBble (akTopsl npu KpyueHuu. HampspokeHus B
CTEPXKHAX KPYTJIOro ceYeHUs. Y CJI0BHE TPOYHOCTH IPU KPYUEHHUH.

Paznen 2.2. U3rud.

I'eomeTprueckne XapakTEpUCTUKU IUIOCKUX ceueHuil. IloHATHE 4McTOro M momnepevyHoro
n3ru6oB. [IpaBuiia mocTpoeHus SMIOP MONEPEYHBIX CHII U U3rHOaImux MoMeHTOoB. OmnpeneneHue
HOpPMAaJIbHBIX HANpPsOKEHUHA. YclaoBHE MPOYHOCTH mpu u3rube. OrmpeneneHne KacaTelbHBIX
HanpspkeHui. ParyionanbHble OPMBI CEUEHHH.
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Pasznen 3 «CioxHoe HANPSIZKEHHOE COCTOSIHHE.

Pazgen 3.1. CiioxxHOE HANPS>)KEHHOE COCTOSIHUE.

OCHOBBI TEOpUHM HANPSHKEHHOTO COCTOSIHUST M TUNOTe3bl  npoyHocTH. llonsTue
HANPSDKEHHOTO COCTOSIHUSA. [ J1aBHBIC IUIOMIAAKKA W TJaBHbIC HanpsokeHus. OO0OMICHHBIH 3aKOH
I'yka. Ha3nauenune runore3 npodHocTH. [IOHATHE SKBUBAJIEHTHBIX HANpPSOKEHUH U KPUTEPHUEB
MIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.

TOHKOCTEHHBIE COCY/Abl XUMHYECKHX MPOU3BOACTB. OrpeserneHne HaNpsHKEHUH 1o
O6e3amoMeHTHOH Teopur. OcHOBHBIC pomyiieHus. BwiBog ypaBHeHus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0YeK MO ypaBHeHHUIo Jlamiaca U 1o CTaHIAapTU30BAaHHON METOJUKE. Y CIOBUE
IIPOYHOCTH.

Pa3nen 3.3. Pacuer cxarbIx cTep>KHEN HA YCTOMUMBOCTb.

Y CTONYMBOCTh 2JIEMEHTOB KOHCTPYKIUM. [loHATHE KpUTHYECKOW CHIIBI M KO3 dUIIMEHTA
3araca Mpo4yHocTH. Pacuer kpuruyeckoit cuibl mo Ditnepy. [lpeaens: npumeHEMOCTH (HOPMYITBI
DOitnepa. [IpakTudeckuii crmocod pacdyera Ha YCTOMYUBOCTb.

Paznen 4 «/letajam MammH.

Pasnen 4.1. CoennHeHne gerajeil MalyH.

Knaccupukanuusa neraneil MallMH M anmaparoB XWMUYECKUX MPOU3BOACTB. Pe3pOoBbie
coenquHeHus. Pacdyer OONTOBBIX COEAMHEHUN TMPU TMOMEPEYHBIX U MPOJOJIBHBIX Harpys3Kax.
[[Inonounsie coennHenrsd. Haznauenue u BUIbI IITOHOK. PacyeT mIoHOK Ha cpe3 u cMsTue. Buabl
cBapku. OOnacte npumeHeHus. Buabsl cBapHbiIX MmBOB. PacueT Ha MNPOYHOCTH CTHIKOBBIX H
HaXJICCTOYHBIX IIIBOB.

Paznen 4.2. Banbl 1 ocu, uX ONOPBI U COCTUHEHMUSL.

Banbl, ux knaccuduxanus u HaznadeHue. Ocu. [IpoekTHpoBOUYHBIE pacyeThl BaJOB U OCEH.
[logmumnuuky ckonbxeHus. Marepuansl Bkiaasimeil. [loqmmnuauku kadyenus. [IpuHuunuansHoe
YCTPOMCTBO M OCHOBHBIE TE€OMETpPHUYECKHE pa3Mmepbl. J[OCTOMHCTBA, HEIOCTATKHM M 00JacTH
NPUMEHEHUS TOJIIUIHUKOB KaueHus U ckonbxeHus. [lpuBognsie MydTsl. Haznauenwue.
Knaccudpukanus MyQpT no npuHuny AeicTBus u xapakrepy pa®oTsl. [lopsnokx monbopa Myt u
OCHOBBI IPOYHOCTHOTO pacyeTa.

Pa3nen 4.3. Mexanunyeckue nepeaayu.

3ybuareie mepemaun. OkpyxkHOEe W paguanbHoe ycwiusd. Penyktopel. Ompenenenue u
kiaccudukanus. [Ipumepsl cxeM peayKTOpOB.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3aueTHEBIX B akanewm.
€AMHUIIAX yacax

O01as TPy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144
KonraktHas pa6ora (KP): 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
CaMocCTOsITeTbHOE H3YUCHHE PA3/IeTIOB AUCITUTLIHHBI 79.8
KoHTtakTHas camocTosiTenbHas paboTa 0.2
Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer

B 3aueTHBIX

B actponom.

eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonraktHas pa6ora (KP): 1,78 48
Jlexm (Jlek) 0,89 24
[TpakTuueckue 3austus (I13) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
CaMocCTOsATENbHOE NU3YUYEHHUE PA3AEIOB IUCLIUIIMHbI 59.85
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KonTtakTHas camocTosiTenbHas pabota 0.15

Bua xoHTpoJA: 3aueT / IK3aMeH 3auer

AHHOTAaIUs padoyeil MporpaMMbl T CHHIJIHHBI
«Oprannyeckasi XHuMHsI H OCHOBHbI€ IIPOIeCChl XUMHYecKoro npoussoacTea» (b1.B.05)

1 Heabw AUCHUIUIMHBI SIBISICTCS NPUOOPETCHHE CTYICHTAMU 3HAHUW O CTPOCHUU
OPraHWYeCKUX COCIUHCHHWH, OCHOBHBIX XHUMHYECKHUX CBOWMCTBAaX  PAa3JIMYHBIX  KJIACCOB
OpPTaHWYECKUX COSAMHECHHUN U METOJIaX WX MOJYYCHHS, KaK MPOMBIIIICHHBIX, TaK U Ja00PaTOPHBIX.

2 B pe3yabTare ndydyeHUusl JTUCUUILIMHBI 00y4alONIUiics M0 MporpaMMe 0aKkajgaBpuara
JOJIZKEH

Obaadoamse CIENYIOIAMA KOMIETCHITUSIMH:

- CIIOCOOHOCTBIO OCYIIECTBIATh TEXHOJIOTUYECKUHN MPOIECC B COOTBETCTBUU C PEriIaMEHTOM
Y UCTIOJIb30BaTh TEXHUYECKUE CPEICTBA Il M3MEPEHUSI OCHOBHBIX MapaMeTPOB TEXHOJIOTUYECKOTO
npoiiecca, CBOMCTB chiphs u tpoaykiuu (ITK-1);

- TOTOBHOCTHIO  HW3ydaTh  HAyYHO-TEXHUYECKYI0  HH(OpPMAIMIO,  aHAJIU3UPOBATH
OTEYECTBEHHBIH U 3apyOCIKHBII OMBIT 110 TeMaTuke uccienoBanuii (ITK-13)

- CHOCOOHOCTBIO  TUIAHUPOBATh  OKCIEPUMEHTAJbHBIE  MCCIIEOBAHUS,  IIOJydYaTh,
00pabaThIBaTh U aHATU3UPOBATH MOJNydeHHbIe pe3ynbraThl (ITK-15).

3nameo:

— TEOPETHYECKUE OCHOBBI CTPOCHHS M CBOMCTB OCHOBHBIX KJIACCOB IPOHM3BOHBIX
YTJIEBOAOPOIOB,;

— CrmocoObl TOJNyYeHHS M XHUMHYECKHE CBOMCTBa OCHOBHBIX KJIACCOB TIPOM3BOIHBIX
YTJIEBOAOPOIOB,;

— OCHOBHBIC MEXaHU3MbI IPOTEKAHUSI OPTaHUYECKUX PEAKIIUN;

Ymemn:

— MPUMEHATh TCOPETUYECKUE 3HAHUS U CUHTE3a OPraHUYECKUX COCAMHEHHIH OCHOBHBIX
KJIACCOB MPOU3BOHBIX YTIIEBOIOPOJIOB;
— aHAIM3UPOBATh U MPEICKA3BIBATH PEAKIIMOHHBIE CBOWCTBA MTPOU3BOIHBIX YIIIEBOAOPOIOB,;
— COCTaBIISITh CXEMbI CHHTE3a MPOU3BOIHBIX YTIIEBOIOPOJIOB, 3aJaHHOTO CTPOSHHS,
Braoemy:
— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PUKAIIUU TIPOU3BOIHBIX YTIICBOIOPOIOB;
— OCHOBHBIMH T€OPETHYECKUMH MPEACTABICHUSIMHI B OPraHUYECKOM XUMHUH;

— HaBBIKAMH OOOCHOBaHHWS PAlMOHAIBHBIX CIIOCOOOB IONYYCHHS IPOU3BOIHBIX

YTJIEBOAOPOIOB.

3 Kpartkoe conep:kanne JUCIUIIUHBI

1 Paszoen 1. «Memannopeanuueckue coeounenus.. I anocenonpouzeoonvie. Cnupmul,
¢genonvl, npocmoie ¢hupol. »

1.1  MeramnopraHu4eckue coeIMHEHMs.

1.2  TamoreHOonpou3BOIHBIC

1.3  Couprs

14  ®enoiusr

1.5  Ilpocteie 3¢pupsl

1.6  DnokcucoeaMHECHUS

2 Pazoen 2. «Anvoecuowvi, xemomuwi. Kapbonosvie xuciomei u ux QyHKYuoHaibHule
npouU3B00HbLLEY

2.1 Anbaerunpl 1 KETOHBI

2.2  KapOoHOBBIE KHCIOTHI

2.3  DyHKUHMOHAIBHBIE MPOU3BOIHBIE KAPOOHOBBIX KHUCIOT

3 Pa3zoen 3. «Az3omcooepacawue coeounenusy
3.1 Hurpocoenunenus
3.2  AmunbI

69



3.3 A3a- ¥ 1Ma30CoeIMHEHUI
4 O0bem yueOHOH TUCHUIINHBI

. B B akanem.
Bunel yue6HOM paboThI 3a4€THBIX
eIMHUIIAX Hacax
Oo0mas TPy10eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 5 180
KonrakTHasi pa6oTa — ayJJUTOPHbIE 3aHSATHSI: 1.78 64
Jlexiuu (JIek) 0.88 32
ITpaktrueckue 3ansatus (113) 0.88 32
Jlaboparopueie 3ansaTus (JIad) - -
CamocrositesbHas padora (CP): 2.22 80
KoHTakTHas camocTosiTeNbHas paboTa 299 -
CamocrosTenpbHOe H3YYCHUE PA3/IesIOB TUCIHUILIMHEI ' 80
JK3aMeH 1 36
KoHnTakTHas paboTa — IpOMEXyTO4Has aTTeCTallus 1 0.4
IToaroToBKa K 3K3aMEHY 35.6
Buja xoHTpOJIs: JIK3aMeH
B
Bunel yue6HoI paboTh 3a4€THBIX B actp. gacax
eIMHUIIAX
O01mas TPyA0eMKOCTh JHCHUILIMHBI N0 Y4eOHOMY IJIAHY 6 135
KonrakTHasi padoTa — ayAuTOPHBIE 3aHATHSI: 1.78 48
Jlexumn (Jlek) 0.88 24
[TpakTnueckue 3austus (I13) 0.88 24
Jlaboparopusle 3ansTus (JIad) - -
CamocrositesbHas padora (CP): 2.22 60
KoHTakTHas camocTosiTeNbHas paboTa 299 -
CamocTosTenpbHOE H3YUYCHUE Pa3/IesIOB TUCIUILIHHEI ' 60
IK3aMeH 1 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0.3
[ToaroToBKa K K3aMeHY 26.7
Bua konTpoJs: IK3aMeH

AHHOTanus pado4ye NPorpaMMbl M CHHUIIIMHBI
«JlaGopaTopHbIii npakTHKYM 10 opranuyeckoii xumumn» (51.B.06)
1 Heabl0 AUCHMIUIMHBI SBISETCS TNPUOOPETEHHE CTYJIEHTaMH OCHOBHBIX CHHTE3a
OpraHMYECKUX BEIIECTB
2 B pesyabTraTe n3y4eHusi AMCHUILIMHBI 00y4alOIIUiics 10 MporpaMmme 0akajiappuara
JOJI2KEeH:
Obaadams CleayOIIMU KOMIETCHIIUSIMHU:

- CIIOCOOHOCTh OCYIIECTBIATh TEXHOJIOTMUYECKH IIPOIECC B COOTBETCTBUU C PETJIAMEHTOM U
UCIOJIb30BaTh TEXHUYECKUE CPEJCTBA JUIsI U3MEPEHHUs] OCHOBHBIX MapaMeTPOB TEXHOJIOTHYECKOTO
npoiiecca, CBOMCTB chipbs U mpoaykiuu (ITK-1);

- CIIOCOOHOCTb  CJEIUTh 32  BBIIOJHEHHEM  NpaBWI  TEXHUKH  O€30MacHOCTH,
IIPOU3BOJICTBEHHON CaHUTApUH, TOKAPHON 0E€30MMaCHOCTH U HOPM OXpaHbl TpyAa HA MPEATPUATHUIX
(IIK-6);

- TOTOBHOCTh M3Yy4aTh HAyYHO-TEXHUUYECKYI0 MH(POPMAIUIO, aHAIM3UPOBATh OTEUECTBEHHBIN
U 3apyOeKHBIH OMBIT 10 TeMatuke uccinenaoBanuii (IK-13);
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- CIOCOOHOCThH IJIAHUPOBATH IKCIIEPUMEHTAJIbHBIE UCCIIEIOBaHMs, MOdy4aTh, 00padaThIBaTh
¥ aHAJIM3UPOBATH MoNTydeHHbIe pe3ynbraThl ([1K-15)
3namy:
—  TEeXHHUKY 0€30MacHOCTH B Ja0OpaTOpUU OPraHNYECKON XUMUU;
—  NPUHLIHUIBI O€30MaCHOT0 OOpAIIEHUs C OPraHNYECKHUMHU COSIMHEHUSIMH;
—  METOJbI ¥ BHJIBI XpoMaTorpaduu Ajs OnpeesieHHs CocTaBa PEakMOHHON CMECH;
—  TEOPETHYECKHE OCHOBBI CIIOCOOOB BBIJCICHUS, OYHUCTKA M HICHTU(DUKALUU
OpPraHHYECKUX BEIIECTB;
—  DKCIEpUMEHTaJbHbIE METOJbl MPOBEACHUS OPraHMYECKUX PEeaKlUi, MPOTEKAIOIINX
10 PA3JINYHBIM MEXaHU3MaM;
—  OCHOBHBIE OOIIME METOIMKH B3aMMHOW TpaHC(HOpPMAMU KIACCOB OPraHUYECKHUX
COCTUHEHUN.
Ymemn:
—  TNPUMEHATh TEOPETHUYECKUE 3HAHUS U IKCIIEPHUMEHTAIbHBIE METOJbI MCCIIEIOBAHUS
OpPraHUYeCcKO XMMHHU NIPU PEHICHNH MPOo(ecCHOHANBHBIX 3a/1a4;
—  chopMyIupoBath nMpodiaeMy U 000CHOBATH BEIOOP MPUOOPOB M IKCIIEPUMEHTATBHBIX
METOJIOB MCCIIEI0BAHMS, TOCTABUTD €M U 33]]a4i U HAMETUTh MTyTU UX JTOCTHKEHHUS;
—  CHHTE3UPOBATh COCTUHEHHS MO MPEI0KEHHON METOINKE;
— TPOBECTH BBIIEICHHME U OYHMCTKY CHHTE3UPOBAHHBIX BELIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUU [0 OPraHUYECKON XUMHUH;
—  BBIOMpaTh PAIMOHAIBHBIA CIIOCOO BBIACICHHS W OYUCTKH OPTaHUYECKOTO
COCTMHEHUS;
—  TOpPEACTaBIATh JaHHbIE JIa0OPATOPHOTO HCCIENOBaHUS B BHJAE TI'PAMOTHO
0(hOPMIIEHHBIX METOJIUK;
—  TPOBOAWTH AHAIM3 M KPUTHYECKH OLICHUBATH IOJYYEHHBIC SKCIEPUMEHTAIbHbIC
JaHHbIe, 0000IIaTh U JeNlaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX ONBITOB;
—  BBIOpaTh croco0 UACHTU(PHUKAIIMHA OPTAaHUIECKOTO COCTUHECHHS.
Braoems:
—  KOMIUIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAJIbHBIX METOJIOB OPraHUYECKOH XHUMHUH
JUTSL PEeIIeHUs] KOHKPETHBIX UCCIIE0BATENLCKUX 3a/1ad;
—  9KCIIEPUMEHTAIHFHBIMU METOJIaMH MTPOBEACHUSI OPTaHUYECKUX CHHTE30B.
—  OCHOBHBIMH METO/IaMH HJICHTH()HUKAINN OPTaHHYECKUX COCTMHEHUI
—  npueMaMu 00pabOTKH M BBIJIEICHUS] CHHTE3UPOBAHHBIX BEIIECTB;
— 3HAaHWSAMM OCHOBHBIX 3aKOHOB OpIaHMYECKOM XUMHHM JUIS  COJAEp)KaTelbHOU
MHTEPIPETANH TTOTYIEHHBIX SKCIIEPUMEHTAIBHBIX PE3yIbTATOB.
3 Kpartkoe conep:kanue JMCIHHIITHHbI
1 Pazoen 1. «llpasuna u memoowi pabomel 6 1abopamopuu OpeaHu4ecKol Xumuu»
1.1  IlpaBuna 6e30macHOi paboThl B 1aOOPAaTOPUH OPraHUYECKOH XUMUH
1.2 Meronsl paboTHI B 1a00paTOPUHA OPTAHUIECKON XUMHN
1.3  JlabGoparopHas nocyzaa, 000pyJoBaHUE U TPUOOPHI
2 Pazoen 2. «Memoovi udenmughuxayuu, ouvucmrku u 6blOeIeHU OPSAHUYECKUX
COeOUHEHULLY
1.1  Xpowmarorpadus
1.2 Merobl OUMCTKH XUAKHUX BemecTs. [leperonka.
1.3 Meroxbl OYMCTKH TBEPABIX BemecTB. [lepekpucrammmzanus
3 Paszoen 3. «Cunmes opeanuyeckux coeouHeHu»
3.1  Cunresn
4 O0bem yueOHOH TUCHHMIIINHBI

B B akanewm.

Bune! yueOHOM padbOThI
Abl ¥ p 3a4YETHBIX qacax
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eIMHHIIAX
O01as TPY10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IIAHY 2 72
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 0.88 32
Jlexmm (Jlek) - -
[Tpaktuueckue 3ausrtus (I113) - -
JlaGopaTtopHsie 3ansatus (J1ab) 0.88 32
CamocrositesibHas padora (CP): 1.12 40
KonrtakTHas camocTosiTenbHas pabota 512 0.2
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICIOB AUCITUTLIHHBI ' 39.8
Buj koutpoJs: 3ayer
B
Bupl yueOHO# paboThI 3a4E€THBIX B actp. yacax
SIMHHIIAX
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 110 Y4eOHOMY ILIAHY 2 94
KonrakTHasi padoTa — ayJuTOPHBIE 3aHATHSI: 0.88 24
Jlexumn (Jlek) - -
[Tpaktnueckue 3anstus (I13) - -
JlabopaTtopusie 3anstus (J1ab) 0.88 24
CamocrositesbHasi padora (CP): 1.12 30
KonrtakTHas camocTosiTenpHas pabora 512 0.15
CamocTOsITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUTLIMHBI ' 29.85

Buja koHTpOJS:

3a4verT

AHHOTaNUA padoyeil MporpaMMbl TMCUUILIMHBI « BbIUunC/IUTEIbHASI MATEMATHKA B
3ajayax XumMu4deckoii rexuosornm» (b1.B.07)

1. Heab AMCUMIUVIMHBI — U3yYE€HHUE METOJOB BBIYMCIUTEILHON MaTEMaTUKH, OCOOCHHOCTH
UX aNrOpUTMM3AIMM M WCIOJIb30BaHUA B MaTEeMaTHUYECKUX MaKeTaX IMPOrpaMM,
BO3MO>KHOCTH UCITOJIb30BAHUS TAHHBIX METOJIOB ISl YUCIEHHOTO PEIICHHUS MaTEMAaTUYECKUX 3a/1a4
B 00IacTH MOJEIMPOBAaHUS U ONTHMH3AIMH OCHOBHBIX OJHEPro- U pecypcocOeperaronmx

nmponecCcoB XMMHUYCCKUX MPOU3BOACTB.

2. B pe3yJabTaTe H3yYeHHs AMCUMILIMHBI 00y4aloluiics 0 NporpaMmMe 0aKajaaBpuara

JTOJIKeH:
Obnadams CIEYIOUTUMA KOMITETCHIIHSIMU:

- CIIOCOOHOCTBIO MCIIOJIE30BaTh OCHOBHBLIC 3aKOHBI

(OTIK-2);

—  CIIOCOOHOCTBIO MCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOIOTHH,
MIPOBOAUTH 00pabOTKYy MH(POpPMAIMU C KCIOJIb30BAaHWEM MPUKIIAJHBIX MporpamMMm u 0Oa3
JAHHBIX JUIsL pacdyera TEXHOJOTMYECKUX IapaMeTpoB 00OpyNOBaHHMS M MOHUTOPHHIA

npuponabix cpen (ITK-3);

3nameo:

CCTCCTBCHHOHAYUYHBIX
JAUCHHUIIIINH B HpO(l)eCCHOHaHLHOIZ ACATCIIbBHOCTHU, MPUMCHATH METOAbl MATCMATHYECKOI'O
aHaJIM3a W MOJACIHUPOBAHUA, TCOPETUUYCCKOIO MW OKCICPHUMCHTAJIBHOI'O MCCICIOBAHUSA

— MCTOAbI YUCJICHHOTO PCUHICHUA anre6panquKHx ypaBHCHI/Iﬁ 1 UX CUCTEM,

— MCTOAbI 06pa6OTKI/I OKCIICPUMCHTAJIBHBIX JaHHBIX,

— YUCJIEHHBIE METOJIbl AU PepeHIIMPOBAHUS U HHTETPUPOBAHUS;

— YUCJIICHHBIC ME€TOAbI OIITUMH3 Al
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— NPUHLHMIBI Pa3pabOTKU pacu€THBIX MOAYJCH B MaTEMATUYECKHUX MAKeTax Mporpamm Jyis
MOJEIINPOBAHUS IIPOLIECCOB XUMUUECKOU TEXHOJIOTHUH.

Ymemu:

— CTPOUTH aBTOMATU3UPOBAHHBIE pACYETHBIE MOAYJIM B MAaTEeMaTU4YECKUX IIAKeTax
IIPOrpaMM JJIs YMCIEHHOTO PEIICHU MaTEMaTHYECKUX 3aa4;

— OLICHMBATh ITOTPEUIHOCTH YUCICHHBIX METO/IOB;

— MCIIOJIb30BaTh YMCIICHHBIE METOBI ISl PELICHMS 3a1a4 XUMUYECKOM TEXHOJIOTUH;

— CTPOUTH ABTOMATU3MPOBAHHBIE MOJYJIM B MAaTeMaTUYECKUX IIAKETax IIporpamm Uit
peanu3anuy MOJEIEH MPOLEecCOB XUMUYECKON TEXHOJIOTUU.

Braoemy:

— HaBbIKAMM pPa0OThl B MaTeMaTMYECKUX IIaKeTax IporpaMM C LENbI0 peaau3aluu
ABTOMAaTU3UPOBAHHBIX PACYETHBIX MOYJIEH;

— METOJaMM 4YMCIEHHOIO PpEIICHUS MaTeMaTUYeCKHX 3aJad M 3aJad  XUMHUYECKOU
TEXHOJIOTUH;

— HaBbIKaMM pa3pabOTKH MOAYJIEH A peanu3allid MaTeMaTHYECKUX MOJEJIEH MPOLEecCcoB
XUMUYECKON TEXHOJIOTHH;

— HaBbIKaMM ITIOMCKa KOHCTAHT MAaTEMaTUYECKUX MOJEIIEH.

3. KpaTtkoe copep:xaHue JUCHHUILIAHBI

Beenenue. I[Ipenmer BerunciauTenbHor MateMaTuku. [loHsITHE YMCHEHHBIX MeTOAOB. Llenu
U 3a1a4n qucuuiuinHbl. Kitacceel 3amay, pemaeMbIX YHCICHHBIMU MeTogamMu. OCHOBHBIE IOHATHS,
ompeneneHusi, tTepMuHonorus. [loHstus ommOku u TOoYHOCTH. Buapl ommbok. ['paduueckoe
oTneneHue pemeHui. Jlokanmu3anuss M yTOYHEHHME pelleHui. IrepallMOHHbIE BBIYUCIICHUS.
VYcnoBus okoHYaHUA BblUKCIEHUH. CXOIMMOCTb UTEPAlMOHHBIX BBIYUCICHUH.

Paznen 1. YuciaeHHble MeTOAbI pacyéTra NPoOM3BOAHLIX. Pemenne HeJIMHEHHBIX
ajiredpanyecKuxX ypaBHeHHUil, CHCTeM JIMHENHBIX U HeJIMHEIHBIX yPaBHEHM.

WHCTpyMEHTBl BBIUMCIUTENIBHOW MaTeMaTUKU. TabiauuHble MpOLEccopbl U ApYyrue
MaTeMaTUYeCKUe MaKeThl MPOorpamMM: o0Iue CBEJIEHUs, Ha3HAUYEHUE, TpUMephl. MeTobl paboThl C
MaTeMaTHYecKuMH nakeramu mporpamm. CrangapTHele ¢yHkuuu. IlocTpoenue rpapuueckux
3aBUCHMOCTEH.

Meroasl YUCIEHHOTO pacyéra MPOU3BOAHBIX IEPBOrO M BBICUIMX IOPAAKOB. YHMCIEHHBIN
pacuér yacTHBIX MPOM3BOAHBIX. OleHKa OMMOKK YuciIeHHOro Auddepenunpoanus. PazpaboTka
Pac4YETHBIX MOIYJIEH.

HHTepBanbHblE METOABI PELICHUS YPAaBHEHUM: METOJ IIOJIOBUHHOIO JIEJIEHUS, METON
IPONOPUMOHAIBHBIX  4YacTed. IIpermylnectBa M HENOCTATKM  UHTEPBAIbHBIX  METOMOB.
HrepanmoHHbIe METOMBI: METOJ MPOCTBIX UTEPALMM, METOJ KAaCAaTEIbHBIX. Y CIOBHS CXOIUMOCTH
METO/I0B ¥ BO3MOKHBIE€ BEIYMCIUTENbHBIE MPOOIIEMBI.

UucneHHble METO/Ibl PELIEHUsI CUCTEM JIMHEHHBIX aNreOpanyecKux ypaBHEHUI: MpsMble U
uTepalnroHHble. Matpuusbiil noaxon. Meroasl Kpamepa, oOpatnoit matpuusl, XKopaana—Iaycca u
UX aJITOpUTMH3anMsA. MeTox ImpOCThIX WTEepaluui M PELICHUS CUCTEM JIMHEWHBIX YPABHEHUN U
Momudukanus 3eiinend. VYCIOBHS CXOOUMOCTH METOJOB, IPHUBEACHHE K  CXOJSIIEHCs
uTeparmoHHou Gopme.

OCOOEHHOCTH PElICHUsI CUCTEM HETMHEWHBIX alre0pandyeckux ypaBHeHU. MeToa mpocThIX
UTEpaluid U ero MoAM(HUKAIUU NMPUMEHUTENIBFHO K CHCTEMaM HEJIMHEHHBIX ypaBHEHUU. Meron
Herorona—Padcona u ero moaupukanus.

[Ipumeps! pemeHus 3a1a4 XUMUYECKON TEXHOJIOTUH, TPEOYIOIINX MPUMEHEHUS YMUCIEHHBIX
METO/IOB peIIeHUs] HEJIMHEWHBIX airedpanyecKuxX ypaBHEHUH M CHCTEM ypaBHEHHH. Peamuzarus
METO/I0B B MATEMATUYECKNX MAKETaxX IPOrPAMM.

Pa3nea 2. O6padoTka 3KcnepMMEeHTAIbHBIX 3aBHCHMOCTEI.

DneMeHThl MaTeMaTH4YeCKOM CTaTHUCTUKM B YHCIEHHBIX MeToAax. MHrepmnoiupoBaHue
DKCIEPUMEHTAIbHBIX 3aBuUcUMocTed. [loHsATHS wuHTepnonsuuu u s3kcTpanoysuuu. Kycodno-
JUHeHoe uHTepnoiaupoBaHue. WHTepnonsiuoHHble HOAUHOMBL. ['paduueckoe ompeneneHue
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cTenieHM nonnuHoMa. [loHATHE KOHEYHBIX pasHOCcTeW. OmnpenencHHe CTENEHW IIOJIMHOMA C
IIOMOLIbI0 KOHEYHBIX pa3zHocTed. OrpaHnyeHHe Ha MWCIOIb30BAaHUE KOHEUHBIX pPa3HOCTEH.
NHTepnonsimoHHbIN MOJIMHOM Jlarpanxa. [Tonsitue pa3ne€HHbIX pa3HOCTEH.
WHTepnosauuoHHbIN n10JnHOM HerOTOHA.

AnmpokcuManys 3KCIEPUMEHTAIBHBIX 3aBUCHUMOCTEH. MeToJ HauMEHbIINX KBagpaToB U
ero kputepuii. Cucrema  JMHEHHBIX  ypaBHeHMH i1 pacuéra  ko3dduumeHToB
anMnpOKCUMHUPYIOLIEro MOJIMHOMA. MarpuuHas (popma peleHHs 3aJjau allpoKCUMalud METOJI0OM
HaUMEHBIIUX KBaapaToB. DOpMUpOBAHUE XapPaKTEPUCTUYECKOM MaTpullbl. BBIBOJ OCHOBHOTO
Pacy€THOro0 COOTHOUIEHHU. AITOPUTMHU3ALMS 00paOOTKH SKCIIEPUMEHTAIbHBIX 3aBUCUMOCTE.

[Ipumepsl penieHUs 3aJad XUMHUYECKOM TEXHOJIOTMH, TPEOYIOIMX HMHTEPIOIMPOBAHUS
JAHHBIX M anmpokcuMmanuu ¢QyHkuui. Peanuszauus MmeTonoB 0O0pabOTKH 3KCIEPUMEHTAIbHBIX
3aBUCUMOCTEN B MATEMAaTHYECKUX ITAKETaxX MPOTrpaMM.

Pa3znes 3. MeTobl YHCJIEHHOTO HHTETPUPOBAHMS.

Uucnennsld pacuér omnpenenéHHelx wuHTerpanon. Illar wunTterpupoBanus. Meronasl
IpSAMOYTOJIbHUKOB, Tpaneuui, napadosn. IlonnHoMuansHoe onucanue MoJbIHTErpaabHON (QyHKIMH
¢ ucnoip3oBanueM kodpdumuentoB Koreca. dakTophl, ompenensonye OMHOKY YHCICHHOTO
MHTETpUpoBaHus. YUCIIEHHBIN pacu€T onpeAeaEéHHbIX UHTErpanos MeronamMu Monre-Kapro.

YucnenHoe pemnieHne OOBIKHOBEHHBIX Au(QepeHnnanbHbIX YpaBHEHHH M UX CHCTEM.
Meton DJiinepa. MonudunupoBannbsiii mMeton Jinepa. Meton Jiinepa—Komm. Merton Pynre—
Kyrter 4 mopsinka. ®akTophl, BIAMSIOMME HA HAKOIUICHWE OIIMOKH IPH YUCIEHHOM DELICHUU
mupdepeHManbHbIX  ypaBHEHHUH M uX  cucteM.  OCOOEHHOCTH — pElIeHUsT  CHCTEM
muddepeHmanbHbIX ypaBHeHui. [locranoBku 3amaun Komm u kpaeBoit 3anaun. Pemenne 3amaun
Komu. OcoOeHHOCTH peleHHs KpaeBoi 3a1a4H.

[Ipumepsl pemeHuss 3agad  XMMHYECKOW TEXHOJIOTMM C  HCIOJIB30BAaHHEM METOJ0B
YUCJIEHHOTO WHTErpUpOBaHUA. MoAEeIupoBaHHE M pacuy€T peakTopa HICAIBHOTO CMELICHUS.
Peanmm3anus c0KHBIX KHHETHYECKUX CXEM B NEPUOJUYECKHUX PEAKTOPAX HUJICATBbHOTO CMELICHUS.
Peanuszanus METONOB YNCIEHHOIO MHTETPUPOBAHMS U PEIICHNUE NMPAKTUYECKUX 3a/1a4 XUMHUYECKON
TEXHOJIOTMM B MaTEMaTUYECKUX NTAKETAX IIPOrpamm.

Pa3neua 4. UnciieHHbIe METOABI OTHOMEPHON U MHOTOMEPHOH ONTHMH3ALMH.

[TocranoBKka 3a/1a4 OAHOMEPHOM WU MHOTOMEpPHOW onTtuMu3anuu. Kputepuii onTuMu3amuu.
['moGanpHble W JOKanbHble onTUMYyMbl. Knaccudukanus metonoB ontumuzanuu. OgHOMEpHas
ontuMM3anus. MeTton Jokanu3auuu ontumMyMa. Meroa 3oi0toro ceueHusi. CpaBHEHHE METOJIOB
OJIHOMEPHOM ONTUMU3ALUU.

MHoromepHas ontuMmusanus. MiumocTpanus 4YMCIEHHBIX METOAOB € IOMOIIBI JIMHUHI
ypOBHs. MeTobl AETEPMUHUPOBAHHOIO MOUCKA. MeTo MO0YEepENHOTO U3MEHEHUs IEPEMEHHBIX.
Meton  ckanupoBaHusa. CpaBHEHHME METOAOB JETEPMUHUPOBAHHOTO IOUCKAa. MeToabl
IpaJMEeHTHOrO norcka. MetoJ| penakcanuii. Beioop nepemMeHHoOM 1 3HaKa HalpaBJeHUs MOMCKa Ha
OCHOBE aHajau3a 3HAYEHUH YaCTHBIX IIPOM3BOAHBIX. Meron rpamueHrta. Pacu€r xoopauHar
HaIpaBJICHUs IBWKEHMs K onTUMyMy. MeTton Hauckopenmero cinycka. CpaBHEHHE I'PaJUEHTHBIX
MEeTO/I0B. MeTonbl ciydailHOro mowcka. Mertoj ciaydallHbIX HarpaBieHud. Mertog oOpaTHOrO
mara. Meron ciycka ¢ Haka3aHUEM CIIy4aliHOCTBIO.

[Ipumepsl pemeHus 3aga4 XHMHYECKOM TEXHOJOTMH C MCIOJb30BAHUEM YHMCIICHHBIX
MeTOo0B onTuMu3anuu. [log0op KOHCTAaHT MaTeMaTHMYeCKHMX MoJelneil MpOoIeccoB XUMHUYECKOM
TEXHOJOTHH. Pacy€T MHOrOCTaUNHBIX TPOLIECCOB.

4 O0beM yueOHO# JUCUMIITIMHBI

Bunel yue6HoI paboTh 3E Akan. 4.
OO01asi TPy10€eMKOCTb 1M CHUTIITHHBI 5 180
KonTakTHas padoTra- ayiuTOpHbIE 3aHATHS: 2,22 80
Jlexnun 0,89 32
JlaGopaTopHbIe 3aHITHS 1,33 48
CamocrosiTesibHas padoTa: 2,78 100
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CaMocTOsITENbHOE U3YUEHUE PA3AETIOB IUCIUILIMHBI 278 99,6
KoHTtakTHas camocTosTenbHas pabora ' 0,4
Bua uTOroBoro KOHTpOJIf: 3a4éT ¢ oneHKoM
Bunpl yue6HOM paboTh 3E Actp. .
O01mas TPy10eMKOCTh TUCHHILIHHbI 5 135
KonrakTHasi pa6oTa- ay1TMTOPHbIE 3aHSITHSL: 2,22 60
Jlexun 0,89 24
JlaGopaTopHbIe 3aHATHS 1,33 36
CamocrosiTesibHas padoTa: 2,78 75
CamMocTOosITeIbHOEC H3YUYCHHE PA3/ICTIOB AUCITUTLIHHBI 578 74,7
KonrtaktHas camocrositenbHast pabora ' 0,3
Bua uTOroBOro KOHTpOJIf: 3a4éT ¢ oeHKoM

AHHOTanus padoyeil mporpaMmbl JUCHUIINHBI « Teopusi BeposiTHOCTE U MaTeMaTHYecKasi
CTATHCTHKA B 3HEpPro- u pecypcocoepexennn» (51.B.08)

1. Heap AucuMnIuHbI - GOPMUPOBAHUE Y CTYAECHTOB CUCTEMbI OCHOBHBIX ITOHSTHUH,
MCIOJIb3YEMBIX /ISl IOCTPOEHUS BaKHEUILINX MaTEMaTHUYECKUX MOJIEIEH, U YMEHHUS UCII0JIb30BaTh
MaTEMaTHYECKUE METObI JUIsl ONUCAHMS PA3JIUYHBIX IIPOLIECCOB.

2. B pe3ysbTare n3yueHus IMCUMIIMHBI O0yYaIOLIUIiCs 110 IporpaMmme

OakanaBpuaTa JODKEH 00J1aaTh CIEAYIOIIMMU KOMIIETEHIIUSIMU:

CIOCOOHOCTh  HMCTIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JHUCIUIUIAH B
npopeCcCHOHATIBHONM ~ AEATENIbHOCTH, MPUMEHATh METOJbl MAaTeMaTHYeCKOro aHaiau3a M
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M dKCIIepUMeHTanbHOro uccienoBanus (OI1K-2);

CIOCOOHOCTh IUIAHUPOBATh 3KCIIEPUMEHTANIbHbIE UCCIIEA0BaHMs, M0JIy4aTh, 00pabaThiBaTh
Y aHAJTM3UPOBATH MoTydeHHbIe pe3ynbTarhl (I1K-15).

3Hamb:

- OCHOBBI TEOPUM BEPOSITHOCTEN U MaTEMaTHYECKON
CTaTHCTHUKH;

— MaTeMaTU4yecKue TEOpUH M METOJbl, JIekKAaIlue B OCHOBE IOCTPOEHUs
MaTEMaTUYECKUX MOJEIIEH;

— OCHOBBI IPUMEHEHHSI MATEMAaTHYECKUX MOJIETIEN U METOJIOB.

ymemy:

— BbBIOMpaTh MaTeMaTH4YECKHE METO/bI, IPUTOJHBIC JJIs PEIIEHUS] KOHKPETHON
3a/1a4u;

— HCMOJb30BaTh MAaTEMAaTHUUECKUE MOHATHS, METOABI U MOJENN JUIsl ONUCAHUS
Pa3IUYHBIX MTPOLIECCOB;

- BBISIBJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, JIeXKalllue€ B OCHOBE
KOHKPETHBIX MPOIIECCOB;

— HCMOJb30BaTh OCHOBHBIE METO/IbI CTATUCTHUUECKON 00pabOTKH TaHHBIX;

— NIPUMEHATh MaTeMaTHYeCKHEe 3HaHUS Ha MEKIUCIHUILUIMHAPHOM YPOBHE.

8naoems:

— OCHOBaMH ()yHJIAMEHTAJIbHBIX MAaTEeMAaTUYECKUX TEOpUA M HaBBIKAMH
MCIIOJIb30BaHUsl MAaTEMAaTUYECKOTO alapara;

— METOJaMH CTaTUCTHYECKON 00pabOoTKH MH(pOpMAIIH.

3. Kpatkoe coaep:kanue 1uCUMIIHHBI:

1. Teopus BeposiTHOCTEel. CiydaiiHble BeJIMYUHBI M UX 3aKOHBI pacipeaeieHus.

IIpenmer Tteopuu BepositHocTel. CiyuaiiHble coObITHS. IIpOTHBONOIOXKHBIE COOBITHSL.
HezaBucumelie coObiTust. OTHOCHTENBHAS YacToTa. Kimaccuyeckoe U reoMeTpuIecKoe onpeiesieHne
BEPOATHOCTH. OJEMEHTapHas TeOpUs BEPOATHOCTEH. MeToabl BBIYMCIEHUS BEPOSTHOCTEH.
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[IpocTpancTBO 37eMEHTapHBIX CcOOBITHI. Kiaccmueckoe ompeneneHne BEpOSTHOCTH. Anrebpa
COOBITHII: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITHH, TMPOTHUBOMOJIOXKHBIX COOBITHHA, CymMMma
BEPOATHOCTEH HECOBMECTHBIX COOBITUH, OOpa3ylIIUX IOJHYIO Tpynmy. AKCHOMATHUYECKOE
omnpezeneHue BepossTHOCTU. CTaTUCTUYECKOE ONPEEIIEHUE BEPOSTHOCTU. Y CIIOBHAs! BEPOSITHOCTD.
TeopemMbl O BEpOSTHOCTH MPOMU3BEIACHHUS 3aBHUCHUMBIX U HE3aBUCHUMbIX coObITHid. [lonHas
BepOSATHOCT. [loBTOpHBIE HenbITaHus. PopMyiia bepryiu. JlokanbHas U HHTErpajIbHAsL TEOPEMBI
Myagpa-Jlanmaca. @®opmyna Ilyaccona. Ilonsitue ciy4aiiHOW BenuuuHbl. JIMCKpeTHbIE U
HENPEpBIBHBIE CIIydallHblEe BEJIWYMHBI. 3aKOH DPACIpEAETCHHUs CllydallHON BeJIWYUHBL. DYHKIMS
pacnpeneneHus, ee cBoicTBa, rpaduk. IMOTHOCTH pacmpenencHuss HENPEPHIBHOW CIyYalHOU
BEJIMYMHBI (IUIOTHOCTh BepOATHOCTH). PopMmyna sl BEPOATHOCTH IONAAAHUS HENPEPHIBHON
CIy4yallHOM BEJIMYMHBI B JIAHHBIM MHTEPBAJI, BBIPAXKEHHBIM 4Yepe3 IUIOTHOCTh BEPOATHOCTH,
reoMeTpuueckuii cMeica (opmyinsl. buHommansHOe pacrpenenenue, pacnpeneneHue Ilyaccona,
PaBHOMEPHOE pacIpeiesIeHHe, HOPMAJIbHOE Paclpeie]ICHUE, SKCIIOHEHIMAIbHOE paclpeiesIeHHE.

2.MaremaTnueckass cratucruka.llpenmer MaremaTnueckod cTraTUCTUKU. OCHOBHBIE
3aJjaud MaTeMaTH4YeCKON CTaTUCTUKU. BriGopounsiit meroa. Cratuctuueckoe onucanue. Beibopku.
['mcrorpamma u mosmrod 4dactoT. Craructhueckas (dMnupudeckas) (YHKIHS pacrpeesieHusl.
Bri6opounble XapakTepucTUKH U uX pactpeneneHus. CoctoarenbHbie, 23pPeKTUBHBIE CMEIICHHbIE
U HECMEILEHHbIE OLEHKU napameTpoB. CTaTUCTUUYECKOE CpPEHEE, CTaTUCTHUECKas IUCIEPCUs U
CTaTUCTUYECKOE CpEIHEE KBAaJIPaTUYHOE KaK TOUEYHBbIE OLEHKH HEM3BECTHBIX: MAaTEMaTH4YE€CKOrO
OKUJaHUs, JAUCIIEPCUM, CPEAHET0 KBAaIPATUYHOTO OTKJIOHEHMs. JloBepuUTeIbHbIE HMHTEPBAJIbI U
WHTEpBalIbHbIE OIEHKU. JlOBEepHUTENbHBIE OIICHKM HEM3BECTHOM BEPOSITHOCTH IO OOJBIINM
BbIOOpKaM. JloBepuTeabHasi OLlEHKAa MAaTeMaTU4YECKOrOo O0XKMJAHUS IPU HEU3BECTHOM JUCIIEPCHH.
JloBepuTenbHas OIEHKa CpPEAHEr0 KBAJAPAaTUYHOTO OTKIOHEHHs. ToOuyHbIE BBIOOPOYHBIE
pactipenenenusi: Crtpiogenta (t- pacnpeaenenne), Dumepa-Cuenexkopa (F-pacnpenenenue),
[Mupcona (y*-pacnpenencuue). IIpoBepka CTaTUCTHYECKMX THIOTe3. MaTeMaTHUeCKHe METOJIbI
IIPOBEPKU CTATUCTUYECKUX TMIOTE3. DIEMEHTBI TEOPUU KOPPEISALUU.

4. O0beM y4eOHOH JUCHUIIMHBI

Bcero 4 cemecTp
Buabl yueOHoii padorsl 3au4. e/ 3au. ex./
aK.uyac aK.yac
O0mas TPyA0eMKOCTh AUCHHUILINHBI 11O 3/108 3/108
YyueOHOMY IIaHy
KonrakTHas paboTa — ayAuTOpPHBbIE 13348 1.33/48
BaAHATHA: ’ ’
Jlexumu (JIex) 0,44/16 0,44/16
[TpakTuyeckue sanatus (I13) 0,88/32 0,88/32
CamocrosiTenbHas padora (CP): 1,67/60
CaMoCTOsATeIbHOE U3YUCHUE PA3/IeTIOB 1,67/60 59.8
TV CIIATUTHHEI .
KoHTakTHasi caMocTosITeNIbHas paboTa 0.2
Bua xkonTpoas: 3auer
Bcero 4 cemecTp
Buabl yueOHoii padorsl 3au4. e/ 3au. ex1./
acTp.yac acTp.uac
O0mas TPy10eMKOCTh AUCHHUILINHBI 110 3/81 3/81
yuyeOHOMY IJIaHY
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KonTakTHas padoTa — ayiuTOpHBIE 133/36 133/36
BaHATHA: ' ’
Jlextuu (JIek) 0,44/12 0,44/12
[TpakTHyeckue sausatus (I13) 0,88/24 0,88/24
CamocrosTenbHas padora (CP): 1,67/45 1,67/45
CaMoCTOSITeIbHOE H3YUYCHUE PA3/ICIIOB 44 85 44 85
TACIUTIIINHEL ’ '
KoHTakTHasi caMoCTosATeNIbHAs paboTa 0.15 0.15
Bujx xoHTpoOJIS: 3auer

AHHOTaNus padoyeil NPOrpaMMbl JUCHUIIMHBI «JIEKTPOTEXHNUKA H MPOMBIILICHHAS
ajiekTporuka» (b1.B.09)

1. leap aucuunIMHbI:

dbopMupoBaHHE y OOYYAIOIIUXCS KOMIICTCHIIUH, OOCCIICYMBAIONINX TEOPETUUYECKYIO H
MPAKTUYECKYI0 IOATOTOBKY  BBITYCKHUKA, YMEIOIIETO0 BBIOUpATh M OKCILUTyaTUPOBATH
ANEKTPOTEXHUYECKUE U JJICKTPOHHBIC YCTPOMCTBA, BIAACIONIEIO HABBIKAMHU HCIOJIb30BAHUS
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUW [JIsi aBTOMATH3MPOBAHHOTO MOJETUPOBAHUS H
pacuéra 3JEeKTPUUYECKUX U DJIEKTPOHHBIX LICTIEH.

2.B pe3yabTrare HM3y4YeHUs AUCHUILVIMHBI O0y4YalIIMICA @O0 NporpaMme OakajiaBpuara
JA0JI7KEeH OBJIAJETh CJIeXYIOIMMI KOMIIETEeHIMAMM:

ObwenpogeccuonanbHbiMu:

- CHOCOOHOCTBIO peliaTh CTaHAAPTHBIC 3aJaYd MPO(PECCHOHAIBHON IEATCILHOCTH Ha
OCHOBe MH(pOPMAalMOHHON U Oubmuorpaduyeckoil KyiabTypbl ¢ IpUMEHEHHEM HH(GOpPMaIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJOTUH W C Y4YETOM OCHOBHBIX TpeOOBaHMI HHGOPMAIIMOHHON
6e3zomacHoctr (OITK-1);

- CHOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JMCIHMIUINH B
npoecCHOHANBHOM ~ JEATEIbHOCTH, MPUMEHATh METOAbl MaTeMaTH4YeCKOro aHalu3a W
MO/JICITUPOBAHHS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HecnenoBanus (OITK-2).

IIpogpeccuonanvuvimu:

- TOTOBHOCTBIO OCBaWMBaTh W OJKCIUTyaTHUPOBAaTh HOBOE OOOpYyHOBaHHE, MPUHUMATH YYacTHE B
HaJaXMBaHUU, TEXHUYECKUX OCMOTpax, TEKYIIUX PEMOHTaX, IPOBEPKE TEXHUUYECKOTO COCTOSHUS
obopymoBanus u iporpaMMmHbIx cpeacts (ITK-7).

B pe3yabTare 0CBOCHUSI THCHMILIMHBI 00Yy4aIOIIMIACH JTOJIKEH:

3namey:

- OCHOBHBIE TIOHSTHS, ONIPEACIICHUS M 3aKOHBI SJIEKTPUUYECKUX LENeN;

- METObl MOJICIMPOBAHUS, aHAIM3a U pacy€Ta Lenei MOCTOSTHHOTO U TIEPEMEHHOTO TOKOB,
METO/I0JIOTHIO SJIEKTPOTEXHUUECKUX U3MEPEHUM;

- YCTPOWCTBO U MPUHIIUIIBI PA0OTHI AIEKTPOTEXHUYECKOTO U AJIEKTPOHHOTO 000PYA0BaHUS,
TpaHc(HOpMaTOPOB, IIEKTPUUESCKUX MAIIWH, UCTOYHUKOB TTUTAHUS.

Ymemn:

- TIPUMEHATH TEXHOJOTHUHU MOJICIUPOBAHUSA, aHAN3a, pacuyéra W OKCIUTyaTalluu
AIIEKTPUYECKUX CETEH, MPOMBIIIIIEHHOTO IEKTPOOOOPYIOBAHUS U SJIEKTPOHHBIX IPUOOPOB;

- BBIOMpATh AJIEKTPOTEXHUYECKOE W DJIEKTPOHHOE OOOpYyIOBaHWE ISl PEIICHUS 3aaad
MPOEKTUPOBAHUS U pPeATU3AMU XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB U TPOU3BOICTB.

Bnaoemo:

- METOJaMHM AaBTOMATU3MPOBAHHOIO MOJICTUPOBAHMS W pacy€ra DIIEKTPUUECKUX U
AJIIEKTPOHHBIX LIETIEH;
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- HaBBIKAMHU TPAKTUYECKOW pabOTHI C DJIEKTPUUYCCKON ammaparypodl U 3JIEKTPOHHBIMH
YCTPOMCTBAMMU.

3. Kparkoe coaep:kaHue TUCHUIINHBI

Beenenne. I[Ipeamer, OCHOBHbBIE NIOHATHSA, METOOJIOTHS IEKTPOTEXHUKH U JJICKTPOHUKH.
Kparkue ucropuyeckue CBeACHHUS. 3aJadd U MECTO Kypca B IMOJIrOTOBKE OakalaBpa TEXHUKH U
TE€XHOJIOTHH

1. Dnexrpuyeckue nenu. OCHOBHbBIE ONPEEIICHUS, ONMCAHUS MapaMETPOB U METOJOB
pacuéra snekTpudeckux Ieneid.OCHOBHbIE MOHATUS U 0003HAUYEHUS AIIEKTPUUECKUX BEIMYUH U
AIIEMEHTOB JJIEKTpHUYECKUX Lenei. OCHOBHI 3eKTpode3onacHOCTH. OCHOBHBIE MOHSATHS TEOPUHU
JNEKTpUYECKUX Iiened. OCHOBHBIE NPUHLMIIBI, TEOPEMBI U 3aKOHBI JJIEKTPOTEXHHUKH. MeETonbl
MOJICJINPOBAHUs, aHATIN3a U PACU€Ta JMHEHHBIX dJIEKTPUYECKUX LENEH IIOCTOSHHOIO TOKA.

1.2. DnekTpUYecKue u3MepeHusi U NpuooOpPbI.

MeToapl U3MEpEHMsI AJIEKTPUYECKUX BEIMYMH: INPSAMBIE U KOCBEHHbIE. AHAJIOIOBbIE
3JIEKTPOU3MEPUTENbHBIE U LIU(POBBIE 3IEKTPOHHBIE NPUOOPHI: YCTPOUCTBO, NPUHIMI JeHCTBUS,
obnmactu  mpuMeHeHus. 3MepeHue  ANEKTpUYECKUX  BEJIMYMH:  TOKOB,  HaIpPsDKEHUH,
COIPOTHUBIICHUH, MOIIIHOCTH U SHEPTUU.

1.3. AHajau3 ¥ pacyéT JUHEHHbIX Lenel MepeMeHHOro ToKa.

Crioco0Obl mpezcTaBieHusl (B BUAE BPEMEHHBIX JMAarpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napameTpsl (aMIUIMTYyJa, 4acToTa, HadainbHas (a3a) cHMHycomaanbHBIX (yHKIWH. MrHOBEHHOE,
cpefHee U JCWUCTBYIOLIEEe 3HAUEHUs MEPEMEHHOr0 CUHYcOouallbHOro Toka (HampspkeHus u JJ(C).
AKTHBHOE, pEaKTUBHOE U IIOJHOE CONPOTUBIICHUS! BETBU. MOIIHOCTD B IEMSIX NEPEMEHHOTO TOKA.
Koaddumuent momuoctu (cos([1)) ¥ ero TEXHHKO-PKOHOMHYECKOE 3HaueHue. IlpumeHeHue
anreOpbl KOMIUICKCHBIX YHCEN B AIEKTPOTEXHUKE. KOMITJICKCHBII METO/I pacdyéTa JIMHSWHBIX Ierei
IIEPEMEHHOI0 TOKA. bajaHC MOIIHOCTM B LEMsSX NEPEMEHHOIO TOKA. Pe3oHaHCHbIE SBJICHMS B
AIIEKTPUYECKUX LiemnsixX. Pe3oHaHC HanpspKeHUM M TOKOB. AHanu3 U pacuér Tpex@asHbIX Lerne
IIEPEMEHHOIO TOKAa. ABTOMATH3MPOBAaHHOE MOJEIMPOBAHUE M PACUET DJIEKTPUUECKUX H
3NeKTPOHHBIX (TakeTsl mporpamMm MultiSim, Mathcad, Excel).

2. D1eKTPOMATHUTHBIE YCTPOMCTBA M JIEKTPUYECKHE MAIIHHBI
2.1. Tpancdopmaropsl.

Haznauenue u obnactu npuMeHeHus TpaHCHOPMATOPOB. Y CTPONUCTBO U MPHUHIIMIT JCHCTBHS
onHo(dazHoro TpaHchopmaropa. AHAIN3 IIEKTPOMArHUTHBIX MTPOIIECCOB B TpaHchopmaTope,
cxema 3amenieHus. [lotepu sHeprun B TpanchopmaTope. BHelHue XapaKTepUCTUKH.

2.2. ACHHXpPOHHBbIE MALLIMHBI.

VY CTpoHCTBO M MPUHILIUII IEUCTBUS TpeX(PazHOro aCHHXPOHHOIO JBUraTelss. MexaHndeckue
U paboune XapaKTepUCTUKU. DHeprermueckue avarpammbl. [yck acCHHXpPOHHBIX JBUTATelel C
KOPOTKO3aMKHYTBIM U (a3HbIM pOTOpOM. PeBepcrpoBaHue U peryJinpoBaHUe YacTOThI BpalllEHUSI.

3. OCHOBBI JICKTPOHUKH

3.1. DneMeHTHast 0232 COBPEMEHHBIX JIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoHUKK. YCIIOBHBIE OOO3HAYEHMs, NPHHLUN JEHCTBUS, XapaKTEPUCTUKH H
Ha3HA4YC€HHE IMOJYIPOBOJHHUKOBBIX JHOJIOB, TPAH3UCTOPOB, THUPUCTOPOB. MHTerpaibHble
MHUKPOCXEMBI, X Ha3HaYCHHE, KIAaCCU(PHUKAIMI U MAPKUPOBKA.

3.2. HcTOYHMKHM BTOPMYHOIO JJICKTPONUTAHHUA MW YCWINTEIH IJIEKTPHYECKUX
cUrHaI0B. [101ynpOBOJHUKOBBIE BRIIPAMUTENN: KIacCU(PUKAIIS, OCHOBHBIE ITAPAMETPhI, CXEMbI U
OpUHLIMI paboThl BbIIpAMUTENS. OnekTpuuyeckue ¢GuiabTpbl. Kiaccudukanuss v OCHOBHBIE
XapaKTEepUCTHKH ycunuTeneil. OOpaTHbIE CBSI3U B ONEpallMoOHHBIX ycunutensax (OY), ux BiausHue
Ha MapaMeTpbl U XapaKTepUCTUKU ycuiauTens. OCHOBHBIE TUIIBI ycuinTesel Ha 6aze OY.

4. O0béM yueOHOI 1M CHUIITTHHBI
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Bujx yuedHoii padoThI 3E Alflan'
O0mas Tpy10eMKOCTh TUCIHIIJIHHBI 3 108
KonrakTHasi pa6oTa — ayJJUTOPHbIE 3aHSATHSI: 1,33 48
Jlexmun 0,4 16
JlaGopaTtopnsie 3ansatus (JI3) 0,9 32
CamocrositesibHas padora (CP) 1,67 60
KontposabHbie paboThl 0,56 20
KoHTakTHas camocTosTebHas paboTa 111 0,4
CaMOoCTOsATEIHbHOE U3YYCHHE PA3ACIIOB TUCITUTIIHMHBI ’ 39,6
3aver ¢
Bua uToroBoro KOHTpoOJIA: "
OIIEHKOI
Bua y4yeOHoii padboThI 3E AcTp. 4.
OO0mas TPy10eMKOCTh THCIIHIITHHBI 3 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 1,33 36
Jlexun 0,4 12
JlabGopaTopnsie 3ansatus (JI3) 0,9 24
CamocrositesbHas padora (CP) 1,67 45
KoHTtposbHBIC pabOThI 0,56 15
KoHTtakTHas camocTosTenbpHas pabora 111 0,3
\ CamocTOsITeIbHOE H3YUCHHE PA3/IeTIOB JUCITUILIMHBI ’ 29,7 \
\ Bujg UTOrOBOro KOHTPOJIS: 3adeT ¢ OLEHKOM \

AHHOTAIUA
padoueii mporpaMMbl JMCHHIIJIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJIMpOBaHus U ynpasjenus kadectsom» (b 1. B.10)

1 Heap aucuMmiMHbI TOMyyeHHE OakalaBpoM 3HAaHUN B 00JACTHM TEXHHUYECKOIO
peryiaupoBaHMs M YOpPaBICHHUS KauecTBOM, B TOM YHCJE: HOPMAaTHBHO-TIPABOBOM 0a3bl
o0OecrieyeHHs KayecTBa, METOJIOB M CPEJICTB TEXHUYECKOTO PpEeryJIMpoBaHUs, CTaHAapTU3allUH,
NpaBUI U CIOCOOOB OIIEHKH COOTBETCTBHS, OTEUECTBEHHOI'O U 3apyOeXHOI0 OMbITa YIpPaBICHHS
KayeCTBOM.

2. B pesysabTare n3y4eHus JMCHUILIMHBI 00y4YaIOLIMICS 110 POorpaMmMe 0aKajnaBpuara
JOJIZKeH:

OO6nanate caenyromUMU KOMIIETEHIIUAMU:

-CIIOCOOHOCTHIO HCMOJIb30BaTh OCHOBBI SKOHOMMUYECKHX 3HAHUN B PA3IUYHBIX cdepax
xusHenestensHoctr (OK-3);

-CIIOCOOHOCTBIO  HCIOJb30BaTh OCHOBBI IPABOBBIX 3HAHMW B pPa3IMUHBIX cdepax
xusHenestensHoctu (OK-4);

-CIIOCOOHOCTBIO MCTIONIB30BaTh HOPMAaTUBHbIE JOKYMEHTHI [0 KauecTBY, CTaHIapTHU3AlUU U
ceprudukanmu npoaykToB u u3nenuit (I1K-4)

[locne wu3yuenus kypca «OCHOBBI TEXHHYECKOTO PETYJIMPOBaHUS M  YHpPaBIEHUS
KaueCTBOM) CTYAEHT JOJIKEH:

3HaTh!

-OCHOBBI TEXHUUYECKOT'O PETYJIMPOBAHMS U YIIPABIEHUS Ka4YECTBOM;

-3aKOHOJIaTEJIbHBIE M HOPMAaTUBHO-TIPABOBBIE AKTHl [0 TEXHUYECKOMY PETYJIHPOBAHUIO U
YIPaBIEHUIO Ka4YECTBOM;

-MIEPCIEKTUBB TEXHUYECKOIO Pa3BUTUS M OCOOEHHOCTH JEATENIbHOCTH OpraHu3anuil B
3aKOHOJIATENILHO PEryIUpPYEeMON U 3aKOHO/IaTENIbHO HEPEryIupyemMon chepe;
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-IOPAJIOK COCTaBICHMS, O(POPMIICHHS U HCIOJIb30BAHUS HOPMATUBHBIX JIOKYMEHTOB B
00J1aCTH TEXHUYECKOTO PEryJIMPOBAaHUS U YIIPABIICHUS KaueCTBOM;

-OCHOBHBIE METOJbl 3aIUTBHl ITPOU3BOJCTB, IMEPCOHAJA M HACEIECHHA OT BO3MOXKHBIX
MOCJIEICTBUI aBapuid, KaTacTpod, CTHXUHHBIX OEICTBUIA.

YmMmers:

-IIPUMEHATh METOJbl M HWCHOJBb30BaTh NPUHIMIIBI CTaHJAPTU3AIMH TpU pa3paboTke
HOPMAaTUBHBIX JOKYMEHTOB;

-co0JI01aTh OCHOBHBIE TpeOOBaHUsI HHPOPMALIMOHHOM 0€30MacHOCTH, B TOM YHCIIE 3aIUTHI
rOCyJIapCTBEHHOW TalHBbI;

-KOHTPOJINPOBATH COOJIOIEHUE TEXHOJIOTUYECKOIN TUCIIUILINHEI,

-3KCITYyaTUpPOBATh U 00CIYKHBATh TEXHOJIOTHYECKOE 000py10BaHKE

-IIpUHUMATh y4YacTUE B IpoLeccax MOATBEPKACHUS COOTBETCTBUS Pa3HOIO YpPOBHS-
aKKpeIUTalWH, IPUEMKE, SKCIIEPTU3E, JIMLIEH3UPOBAHUN, TOCKOHTPOJIE U HAZI30DE;

-[IPUMEHATh METOJbl KOHTPOJII KayecTBa BBITYCKaeMOM MNPOAYKLHMHU C HCIOJIb30BAHUEM
TUIIOBBIX METOJIOB;

-aHAJIM3UPOBATh JaHHBIE O KAUECTBE MPOAYKLIUHU U ONPEAEIATh IPUUMHBI Opaka;

-UCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH JUISl TUIAHUPOBAHMS U MPOBEACHHs padoT IO
TEXHUUYECKOMY PETYJIMPOBAHUIO U YIIPABICHUIO KAYECTBOM

-MCIIONb30BaTh TEXHUYECKHE CpEACTBA JUII WU3MEPEHUS OCHOBHBIX I1apaMETPOB
TEXHOJIOTMYECKOI0 IIPOLECCa, CBOMCTB ChIPbs U MPOYKIIUH

Baagern:

-HaBbIKAMM  HCIIOJIb30BaHUS OCHOBHBIX HMHCTPYMEHTOB M IIPaBWJI TEXHUYECKOTO
PETyJINPOBAHUS U YNIPABJICHUS Ka4e€CTBOM;

-METOJaMHU HCCJIEIOBAaHUSl NPUYMH Opaka B IPOU3BOJACTBE, MEPOIPUITHSIMH IO €ro
YCTPaHEHUIO;

-HaBBIKaMH Pa3pabOTKU ¥ 0OPMIICHHSI HOPMATHBHO-TEXHUYECKON JTOKyMEHTAIIUN

-HABBIKAMM HCIIOJI30BaHMSI HOPMATHBHBIX JOKYMEHTOB II0 Kaye€CTBY, CTaHAAPTU3aLUU U
MOJITBEPK/IEHUIO COOTBETCTBUS;

-HaBbIKAMM COCTaBJICHUS 3asBOK Ha OOOpyJOBaHME M 3allaCHble YacTH M MOJTrOTOBKH
TEXHUUYECKOH TOKYMEHTAllUd Ha pEMOHT 000pYA0BaHMUS;

-HAaBBIKAMH BXOJIHOTO KOHTPOJIS CBIPbS U MaT€pUAJIOB;

-HaBbIKAMH O(QOPMJICHUSI PpE3YyNbTaTOB MCIBITAHUNM M TMPUHATUS COOTBETCTBYIOIIUX
peLeHnit

3.Kpartkoe conep:kanue JMCHUNIHHBI

Pasoen 1. Texnuueckoe pezynuposanue - HOpMamusHO-npagosas 6aza obecneueHus
Kavecmea

Beenenue. Ponb 1 MECTO TEXHUYECKOTO PErYIMPOBaHUS B OOIIEH CUCTEME peryaupOBaHUs
COBpeMEHHOro pbiHKa. [IpaBoBasi OCHOBa TEXHMYECKOro peryiaupoBaHus. 3akoHbl P® «O
TEXHUUYECKOM peryianupoBaHumn», «O crangaptuszauuu B Poccuiickoit @enepannn», «O 3amure mpas
norpedureneity. TexHudyeckue perjaMeHTbl W HOpPMAaTHBHBIE JOKYMEHTHI, JEHCTBYIOLIME Ha
tepputopun P®. OcHoBbl crangaptusanuu. Poccuiickas cucrema crangaptuzaunu - PHCC.
MexnayHaponHas cranpaptuzanms. CTanaapTsl Ha cucTeMsl yrpasiieHns kadectsBom MCO 9000,
NCO 14000, 1CO 17000

Pazoen 2. [loomeepoicoenue  coomeemcmeuss -  eapanmus  0e30nACHOCMU,
KOHKYPEHMOCNOCOOHOCMU U KAYeCmea npoOyKyuu u yciye

DOBONIONHUS MOAXOJ0B K MEHEIXKMEHTY KauyecTBa. CTaTUCTHYECKHE METOAbl KOHTPOJIS
kadectBa. [lokazarenu kauectBa. O0s3aTeIbHOE U JOOPOBOJIBHOE MOATBEP)KICHUE COOTBETCTBUSI.
HexnapupoBanue u ceptudukanusa. JloOpoBonbHas ceptudukanus ycnayr. Cepruduxanus B
cucreme HCC. Cepruduxkanus cucrem kadectBa. [lopsaok U cxeMbl IpoBeAEHUS cepTU(UKaLNY.
Ortanbel  npoBeneHus ceprudukanun  CMK  npowusBojctsa. MexnyHapoaHass TNpakTHUKa
cepTudUKayu. JMpeKTUBBI U MOTYIbHBIN MPUHLIKI OLleHKH cooTBeTcTBHs B EC.
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4. O0beM yueOHOW JUCUUIJIMHBI

B 3aueTHEBIX B akanem.

Bupl yaeOHOM paboThI €IMHULIAX qacax
OO01masi TpyA0eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY ILJIAHY g 108
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHA: 0,9 32
Jlexiuu (JIek) 0,45 16
[Tpaktrueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CamocTosiTeIbHOE U3YUCHHE Pa3/IeNIOB AUCIIUILIMHBI 2,1 75.8
KoHTakTHas camocTosTebHas pabota 0.2
Buj koutpoJs: - 3auer

B 3aueTHBIX B akanem.

Bunsr yue6HOI paboTHI eIMHULIAX qgacax
O01asi Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 3 81
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 0,9 24
Jlexuuu (Jlek) 0,45 12
[Tpaktuueckue 3ansatus (I113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
CaMOoCTOsTEIbHOE H3YUYCHHE Pa3/ICJIOB JUCITUILUIMHBI 2,1 56.85
KoHTakTHas camocTosTenbpHas pabora 0.15
Buj kouTpoas: - 3auer

AHHOTalnus padoyell NPorpaMMbl M CUMILIMHBI «/{0NOJHUTEIbHBbIE IV1aBbl (PU3NKH
OCHOBHBIX JHEpro- u pecypcocoeperawiux npoueccon» (b.1.B.11)

1. Hegb AMCHMIUIMHBI SBISETCS MPUOOpPETEHUE CTYJEHTaMH 3HAaHUU 10 OCHOBHBIM
pazzenaM (U3MKU U YMEHUIO IPUMEHATh UX B IPYTUX €CTECTBEHHOHAYYHBIX IUCHUIUIMHAX.

2. B pe3yabTaTe H3y4eHHs AUCHHUILIMHBI 00y4al0Iuiics 10 NporpaMmme 6aKajaBpuarTa

JOJIZKEH::

Obnadamye CleAyOIIUMU KOMITETEHIIUAMU:

CIOCOOHOCTh ~ MCIIOJIB30BATh  OCHOBHBIE 3aKOHbI  (U3MKM B  NpodeccruOHAIbHON
JESATEIIBHOCTH, IPUMEHSTh METO/IbI MAaTEMATUUYECKOTO aHAJIN3a U MOJEIUPOBAHUS, TEOPETUUECKOTO
U dKcnepuMeHTaIbHOro uccnenoBanus (OITK-2);

CIOCOOHOCTh HMCIOJIb30BaTh €CTECTBEHHOHAYYHbBIE 3aKOHBI JJIs1 TOHUMAHUS OKPYXKAKOIEro
mupa u siBieHuit mpuposi (OITK-3);

TOTOBHOCTb M3y4aTh HayYHO-TEXHHYECKYI0 MH()OPMAIUIO, aHATU3UPOBATh OTEYECTBEHHBIH
Y 3apyOCXKHBII OMBIT 10 TeMaTuke uccnepoBanuii (IK-13).

3namy:

- (u3nyeckue OCHOBbI MEXaHUKH, GU3MKH KoJeOaHWM U BOJH, JJIEKTpUYECTBA H
MarHeTH3Ma, JIeKTPOAMHAMUKY, CTATUCTUYECKON (PU3MKH U TEPMOJMHAMUKHY, KBAHTOBOW (DPM3UKHU;

- cMbIc  (yHAAMEHTaJIbHBIX (U3NYECKUX 3aKOHOB, NPUHLHUIIOB U TIOCTYJIaTOB; WX
(GOpMYITUPOBKH U TPaHULIBI TPUMEHUMOCTH;

- CBSI3b IIMPOKOT0 Kpyra (u3Mueckux SBICHUH ¢ (yHAaMEHTalIbHBIMU NPUHLUIAMU U
3aKOHaMH (PU3HKH;

- OCHOBHBIE METOJBl pEHICeHHs 3a/ad [0 ONUCAHUIO (PU3NYECKUX SBICHHUI; METOJbI
00pabOTKH Pe3yNbTaTOB (PU3NYECKOT0 IKCIIEPUMEHTA.

Ymems:

- NPUMEHATh TEOPETHUUECKHUE 3HAHMSI U DKCIIEPUMEHTAIBHBIE METOJbI MCCIIEIOBAHUS TIPU
pernieHnu npodecCHOHaIbHBIX 33/1a4;
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- IIPOBOJUTH Pacu€Thl, OCYIIECTBIATh aHAJIU3 M HAa OCHOBE ATOTO JieaTh OOOCHOBAHHBIE
BBIBOJIBI;

- aQHAJIM3UPOBATh PE3yJIbTaThl HAOIIOJEHUN U 3KCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB U TIPUHIIUIIOB (PH3UKH;

- OIpeneNnsaTh XapakTep (PU3MUECKUX IMPOLIECCOB IO KOMIUIEKCY SKCIEPUMEHTaIbHON
UH(OPMALIUHU TIPH TIOMOIIX TpaprKOB, TaOIHII U YpaBHEHUI;

- MpeACTaBIATh 00paOOTaHHYIO SKCIEPUMEHTAIBHYI0 U TEOPETHUYECKYI0 HMH(POPMALUIO B
YCTHOW W NMHUCbMEHHOW (hopMe, B TOM YHCIE C HUCIOJIB30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTH

Braoemy:

- HaBbIKaMU PabOTHI € IUPOKUM KPYroM (pu3nueckux npubopoB U 000pyL0BaHMUS;

- HaBbIKaMU 00OCHOBAHMUS CBOMX CY)KJCHHI U BBIOOPA METO/1a UCCIIETOBAHMUSL.

3. KpaTkoe coaep:kaHue JUCHHUIINHBI.

Pazzen 1. DneMeHTHI KBAHTOBOM CTAaTUCTUKHU.

1.1. DneMeHThl KBaHTOBOM cTaTtucTUkU. KBaHTOBas cucreMa M3 OJIMHAKOBBIX YaCTHUILI.
[TpyHIMI TOXKIECTBEHHOCTH OAMHAKOBBIX 4acTull. CHMMETPUYHBIE 1 HECUMMETPUYHBIE BOJIHOBBIE
(YHKIIMH, OUCBIBAIOIINE COCTOSIHUS TOXK/IECTBEHHBIX MUKPOUYACTHII.

1.2. bo3onsl u ¢epmuonsl. [Ipunuun Ilaynu. KBaHTOBBIE CTaTUCTHUECKUE paclpe/ieleHus
boze-Oiinmreiina u ®epmu- Jlupaka. BeipokeHHBIN 3JIEKTPOHHBIN a3 B KpUcTaiax (MeTaljbl).

Pa3nen 2. Merasuibl, IU3IEKTPUKY U TIOTYIPOBOAHUKHU C TOUKHU 3PEHUS 30HHON TEOpUU
2.1. Duepreruueckue 30HbI: ctatuctuka ®depmu-lupaka, sHeprus depmu. DIEKTPOH B
NEPUOINIECKOM I0JIe KprucTainia: 3 (EeKTUBHAS Macca HIEKTPOHA.

Paznen 3. DnemeHTs pu3uky TBEPIOTO TENA.

3.1. ®uzuka tBEépHoro Tena (DTT): ompeneneHue, CBSA3b C APYTUMHU JUCHUIUIMHAMH,
00BEKTBhI M3yUYEHHUS, KPYT pemaeMbix 3amad. CBs3b ¢ Kpucramuiorpaduei, KpuctamioQusukon u
KPUCTAJUIOXUMUEH.

3.2. KonpencupoBanHoe cocrosiuue. [logxon k omucanuio TBEpABIX Ten. CTpykTypa
KpucTtayioB. CUMMeTpHs U (pU3NUEeCKHe CBONCTBA KPUCTAJLIOB.

3.3. Tumbl KpUCTALTUYECKUX CTPYKTyp (0oOmas xapakrepuctuka). [II0THBIE yMaKOBKH:
KyOuueckas W TeKcaroHalbHas (Ha KaueCTBEHHOM YypoBHeE). [loHSITHE O CBEpXMPOBOAUMOCTH
(KBaHTOBBIE TIPE/ICTABIICHUS HA KAYECTBEHHOM YPOBHE).

4. O0beM y4eOHOH JUCIHIJIMHBI

Bun yuebHoit paboThl B 3auerHbIX B akanem.
eIMHUIIAX qacax
OOw1ast TPYA0€MKOCTh IUCIUIIIIUHBI 3 108
KonTakTHas padoTa — ay1IMTOPHBbIE 3AHATHS: 0.8 32
Jlexmun 0.4 16
[IpakTuueckue 3aHATHS 0.4 16
JlabopaTopHbIie pabOThI - -
CamocrosiTeibHas padora 1.2 40
KonTtakTHas camocrositenpHas paborta - -
CamocTosTeIbHOE H3YUYCHHE PA3/IeTIOB JUCITUILIMHBI 1.2 40
Buabl KOHTpOJIA:
IK3aMeH 1,0 36
KonTtakTHas paboTa — MpOMEXYTOUYHAs aTTECTalHs 1,0 0,4
[TonroToBKa K 9K3aMeHy 35,6
Bu HTOroBOro KOHTPOJIA: IK3aMeH
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Buz yae6HO# paboThl B 3aueTHBIX B acrpon.
eIMHUIIAX Jacax
OO0mast TpyA0eMKOCTh TUCITUTUTHHBI 3 81
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 0.8 24
Jlexuuu 0.4 12
[IpakTryeckue 3aHATHS 0.4 12
JlaboparopHbie pabOThI - -
CamocrosiTeibHas padora 1.2 30
KoHTtakTHas camocrositenbHas pabora - -
CamocTosiTenbHOE U3YUCHHE Pa3/IeNIOB AUCIUILIMHBI 1.2 30
Buabl KOHTpOJISA:
9K3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTAIIHS 1,0 0,3
IToaroroBka K 3K3amMeHy 26,7
Buj MTOroBOro KOHTPOJIS: IK3aMeH

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNIIHHBI
«JlabopaTopHbie padoThI 10 GU3MYECKOI XMMIH OCHOBHBIX 3JHEPIO- U pecypcocheperanumx
npoueccon» (b1.B.12)

1. Heap AMCHUNIMHBI — O3HAKOMUTh U PACKPBITh BO3MOXHOCTH OCHOBHBIX 0a30BBbIX
IKCIIEPUMEHTAJIBLHBIX METOJOB (PU3NUYCCKON XUMHUH, HAYIUTh CTYCHTA BHJIETh O0JACTH U MPEACIIBI
MIPUMEHEHHUS 3TUX METOJ0B UCCIIEIOBAHUS, YETKO IOHUMATh X NMPUHLUUIIUAIBHBIE BOBMOXHOCTH U
OTPaHUYECHUS TIPH PEIICHUN KOHKPETHBIX SKCIIEPUMEHTAIBHBIX 3a/1a4.

2. B pe3yabtare m3ydeHus Kypca «JlaboparopHbie padoTsl mo (pu3n4eckod XMMHH

OCHOBHBIX JHEPro- U pecypcocOeperaliux MpoueccoB» CTyAeHT J0JKeH:

Obaadoams cleayOIUMU KOMIETCHIIUSIMHU:

— CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI  JUIS
MMOHUMAaHHSI OKPY)KAIoIIero Mupa u sisienuit npupo sl (OT1K-3);

—  CIOCOOHOCTBIO OCYIIECTBIIATh TEXHOJOTUYECKUM TPOIECC B COOTBETCTBUU C
pEeriiaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEICTBA AJII U3MEPEHUsS] OCHOBHBIX
napameTpoB TEXHOJIOTMYECKOTO TPoIecca, CBOMCTB chiphs U npoaykimn (ITK-1);

—  CIMOCOOHOCTHIO MPUMEHSITh COBPEMEHHBIE METOJIBI MCCIICIOBAHUS TEXHOJIOTUUECKIX
MPOLIECCOB U MPUPOJHBIX CPEM, UCIOIb30BATh KOMIIBIOTEPHBIE CPEACTBA B HAYUHO-
uccienoBatenbckoit padore (I1K-14).

3namo:

— TPUHIHUIBI paOOTHI U CXEMBI HCTIOIb3YEMbIX U3MEPUTEIbHBIX YCTAHOBOK;

— BO3MOYKHOCTHM METOJIOB CIEKTPOXUMHUU ISl MPOBEACHUSI KAUECTBEHHOTO U KOJMYECTBEHHOI'O
aHaJIM3a XMMHUYECKUX CHUCTEM, OIPEACICHHUS] TEPMOJAMHAMUYECKUX CBOWCTB XUMHUYECKHUX
BEIIECTB;

— KOHJIYKTOMETPHUYECKUN M MOTEHIIMOMETPUYECKUN METOJIbI HaXOXKACHHUS TEPMOIMHAMUYECKHUX
XapaKTePUCTUK DIIEKTPOIUTOB (AKTUBHOCTEH M KOA(P(UIIMEHTOB AaKTHBHOCTH, KOHCTAHTBI
JTUCCOITUAITNHN, TEPMOTMHAMUYECKUX XapPAKTEPUCTHK PEAKIIUN);

—  (pu3MKO-XUMHUYECKHE METOABl HWCCIICNIOBAHMS M aHajdu3a (Da30BBIX PABHOBECHUH B OJIHO- H
MHOTOKOMIIOHEHTHBIX CHCTEMaX, MMyTH MOCTPOCHHUS (Pa30BBIX TUArPAMM COCTOSHUS;

— DKCHEpPUMEHTaJbHBIE METOJAbl HM3yYEHUS KHHETUKH XUMHUYECKHX pEakIui, CrocoObl
OonpeAeseHus KOHCTAHT CKOPOCTEN U MOPSIAKa XUMUUECKUX PEAKIUH.

—  KQJIOPUMETPUYECKHUE METOABI OMPEACNICHUS TETUIOEMKOCTH, TEIIOBBIX 3(PPEeKTOB M Apyrux
TEPMOXUMHYECKHX CBOMCTB N3Y4aeMbIX OOBEKTOB.

Ymems:
— TPUMEHATH TEOPETUUECKHE 3HAHUS U IKCIIEPUMEHTAIbHBIE METO/IbI UCCIIEIOBAHUS (DHU3HUECKOM
XHUMUU TIPU PEIICHUN MTPOPECCHOHAIBHBIX 3a]1a4;
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— cdopmynupoBath mpobieMy U 00OCHOBaTh BBIOOp  IKCIEPUMEHTAILHOTO  METOJa
WCCJICIOBAHMSI, TIOCTABUTH LIETU U 33/1a9l U HAMETUTH ITYTH UX JOCTUKCHHUS,

— TPOBECTH MaTEMAaTUYECKYyI0 00pabOTKY 3KCIIEPHUMEHTAIBHBIX JaHHBIX Ha 0a3e TEOPETUYECKUX
3HAHWH MO (PU3NIECKON XUMHH;

— TMPEJCTAaBJIATH JIaHHBIC JTAOOPATOPHOTO HCCIIENOBaHUs B rpaduyeckoil GopMe m Ha OCHOBE
NOJYYCHHBIX  3aBHCUMOCTEH  OIpPENENATh COOTBETCTBYIOIIME TEPMOJMHAMHYECKHE U
KUHETHYECKUE XaPAKTEPUCTHKH XUMHUECKOW CHCTEMBI 1 XUMHUECKOTO TIPOIIecca;

— TMPOBOAWTH AHAIU3 M KPUTHUYECKH OILICHUBATH IOJYYCHHBIC DSKCIIEPUMEHTAJIbHBIC NaHHbIE,
000011aTh 1 fenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOJIOB (DU3NYCCKON XMMHUU JUIS PEIICHUS
KOHKPETHBIX UCCIIEOBATENLCKUX 3a/1a4;

— OSKCIEPUMEHTAIFHBIMU METOJIAMH HCCIICOBAHUS COCTOSHHSI XMMHYECKOIO pPaBHOBECHUS U
KWHETHKH XMMHYECKOTO TIpoIiecca.

— nmnpuemMaMud OOpaOOTKH TOJIYUYECHHBIX ONBITHBIX JAHHBIX JIJIS BBISBICHHS M YCTAHOBJICHUS
B3aUMOCBSI3¢H MEXKIY TEPMOJMHAMHYCCKUMH CBOWCTBAMH W (DU3MYECKHMHU I1apaMeTpaMu
nporiecca;

— 3HAHMUAMHU OCHOBHBIX 3aKOHOB (DM3MYECKOW XHMMHUHM JUISI COJACPKATEIbHOW HWHTEPIPETALUU
MOJTYYCHHBIX 3KCIIEPUMEHTAILHBIX PE3YJIbTATOB.

3. Kparkoe coaep:xxanue TuCUHNIUHBI
[IpumeHeHnne MeTONOB  (DU3MKO-XMMHUYECKOTO  HWCCIECAOBAHHS ISl ONpPEACIICHHS

TEPMOJIMHAMHYECKUX ¥ KHHETUYECKUX XapAaKTEPUCTHK XUMHUECKUX CUCTEM.

CnekTpoxXuMHu4ecKne MeTOIbl HccaenoBanusi. KauecTBCHHbIN aHa W3 BellecTBa (OnpeeiicHue

MEXBSICPHBIX PACCTOSHUIM, MOMEHTOB HHEpIHMH MoJyieKyn). OmpeneneHrne KOIMYeCTBEHHBIX

XapaKTEPUCTHK (CTETIEHH JAUCCOLMUAIIMHM M KOHCTAHTBI JUCCOIMAIIUH DJICKTPOJIUTOB, TEIUIOEMKOCTH

BEIIIECTBA).

DJIEKTPOXUMHUYECKHe MeToabl ucciaenoBanusi. Konaykromerpusi. OnpejeneHrHe KOHCTaHTHI

JIVICCOIMAILIMU CJIA00TO AIIEKTPOJINTA, CTETIEHH JWCCOIMAIINH, YIEKTPUIECKONH MPOBOIUMOCTH TIPH

OecKOHEeUHOM pPa30aBIeHUU KOHIYKToMeTpuueckuMm MeTofoM. Ilorenmmomerpusi. Onpenenenue

TEPMOIMHAMUYECKUX XapAaKTEPUCTHK XUMUIECKOH peakiuu (A H®, AG®, A,S°), TEMIIEPaTypHOTO

koa¢p¢unuenta I/1C (dEo/dT ), craumaptaoit DJIC (E°), u3ydeHue BiusHHS 100aBOK Ha

MOTEHIMAN 3JIEKTPOAA.
®a3oBoe paBHOBecHEe B OJHOKOMIIOHEHTHBIX cHucTeMaX. DU3MKO-XMMHUYECKHIl aHAIM3.
N3yueHnue 3aBUCHMOCTH CBOWMCTB CUCTEMBI OT €€ cocTtaBa. Kpusele oxnaxnenus. OnpeneneHue
COCTaBa HBTEKTHYECKOW cmecu. [locTpoeHue auarpamMm KUIIEHHs M AWarpaMM IJIaBKOCTH ISt
OuHapHbIX cucteM. OrpaHHueHHasT PACTBOPUMOCTh B TPEXKOMITOHEHTHBIX CHCTEMaX. XMMHYeCcKoe
paBHoBecHue. OrmpeeneHHe KOHCTaHThl XHMMHYECKOTO paBHOBeCHs U TeruioBoro sddexra
XUMUYECKON Peakluy Ha IPUMEPE PEeaKIUi Pa3I0KEHHUS.
Tepmoxumus. Kanopumerpusi. OnpeneneHue TEMIOEMKOCTH BEIIECTB KAJTOPUMETPUUYECKUM
METOJIOM.

4. O06beM yueOHOW JUCUMIIJIMHBI

. B 3a4eTHBIX B aKajeM.

Buabl yuedHoii padoThI

eIMHULAX yacax

OO0uiast TPyA0eMKOCTh JHCHHILIHHBI 10 Y4eOHOMY 20 79
ILUIAHY '
KonTaktHas padora (KP): 0,89 32
JlaGopatopusie 3ansaTus (JI3) 0,89 32
CamocrositeabHas padora (CP): 40
CaMocCTOsITeTbHOE H3YUCHHE PA3/IeTIOB AUCITUTLIHHBI 1,11 39.8
KoHTakTHas camocTosiTeNbHas paboTa 0.2
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Buj KoHTpoJIsA: 3a4eT / 3K3aMeH - \ 3ayer

. B 32a4€THBIX B aCTPOHOM.
Buabl yueOHo# padoThl

eTMHULAX yacax
O0mast Tpy10eMKOCTh JTUCHMILIUHBI 10 Y4eOHOMY 20 54
IVIAHY ’
KonraktHas pa6ora (KP): 0,89 24
JlaGopaTtopusbie 3ansatus (JI3) 0,89 24
CamocrositeabHas padora (CP): 1,11 30
CaMOCTOSTEIbHOE H3YUYCHHE PA3/ICIIOB AUCITUILIHHBI 30.85
KonTtakTHas camocTosiTenbHas paboTta 0.15
Bua koHTpOJIA: 3aUeT / IK3aMeH - 3a4yer

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI
«@u3nyeckas XMMHs OCHOBHBIX JHEpPro- u pecypcocoeperawmux npoueccon» (b1.B.13)

1. Heap AUCHUIJIMHBI — O3HAKOMUTHCA C TEPMOJAMHAMHUYECKON TEOPHEl pPacTBOPOB
AMEKTPOJIUTOB U JJIEKTPOXUMHUYECKUX Ienel (raJbBaHUYECKUX 3JIEMEHTOB), MOHSITH OCHOBHBIC
KMHETUYECKHE 3aKOHOMEPHOCTH NPOTEKaHUs XMMHYECKUX IPOIECCOB, PpOJIb KaTaluza JUis
XUMHYECKON TEXHOJIOTHUH.

2. B pe3yabrare u3ydeHuss Kypca «®Pusuyeckass XMMHSA OCHOBHBIX DJHepro- H
pecypcocOeperaroiux nNpoueccoB)» CTYAEHT J0JKeH:

Obnaoams ciienyromumu obnienpodeccruonanbabiMu Komnerennusmu (OI1K):

—  CIOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHbBI I I[OHUMAaHUS
OKpy»arorero mupa u siienuit mpupozsl (OI1K-3);

cieayomuMu npodeccnonanbHpiMu kKomnereHusva (11K):

- CIIOCOOHOCTBIO OCYIIECTBIIATh TEXHOJIOIMYECKHH MPOLIECC B COOTBETCTBUU C PETTIAMEHTOM
Y UCIOJIb30BaTh TEXHUYECKUE CPEJCTBA JJIsl H3MEPEHUSI OCHOBHBIX [1apaMETPOB TEXHOJIOTUYECKOTO
nporecca, CBOUCTB chipbs U npoaykuuu (ITK-1);

- CIIOCOOHOCTHIO TNPUMEHSTH COBPEMEHHBIE METO/bl MCCIEAOBAaHUS TEXHOJIOTHMUECKUX
IIPOLECCOB M MNPUPOAHBIX CpEel, HCIOJIB30BATh KOMIIBIOTEPHBIE CPEICTBA B  HAy4HO-
uccienosarenabekoit padore (I1K-14);

3namu:

— ONJIMYMTEIbHbIE OCOOEHHOCTM B IIOBEJCHMHM pAcTBOPOB JJIEKTPOJIMTOB, CBSI3aHHBIE C
MIPOXOXKIACHUEM AJIEKTPUYECKOTO TOKA;

— TEOPHIO T'aJbBaHUYECKUX SBIICHUI;

— TEOPUM KHHETHKHM, IIyTH TEOPETUYECKOIO0 pacueTa CKOPOCTEH XUMHUYECKMX pEakUui u
OTrpaHHYEHUs B IPUMEHUMOCTH PacUETHBIX METOJIOB;

— OCHOBbI Te€OpUM (POTOXMMHUYECKUX M LEMHBIX peakiuil, OCOOEHHOCTH HUX CTaJAUWHOTO
IIPOTEKAHUS U YCIOBHSI OCYILIECTBIICHHUS;

— OCHOBHBIE UYEPTHI TOMOT€HHOT'0 ¥ T'€TEPOTreHHOr0 KaTajln3a, IPUYUHbBI YCKOPEHHSI XUMUYECKOTO
mpolecca B IPUCYTCTBUU KaTalau3aTopa.

Ymems:

— TPUMEHATH KOHJIYKTOMETPHUYECKHE M TMOTEHIMOMETPUUECKHE H3MEpPEHHUs JUIsl ONpeaeseHUs
TEPMOJMHAMMYECKUX  (DPYHKIMI  XMMHUYECKMX  peaKkIMid, KOHCTaHThl  JIUCCOIMAIINH,
MPOU3BENIEHUS PACTBOPUMOCTH, pH pacTBOpOB U T.1.

— TPUMEHATH TEOPETUUECKHE 3HAHUS U IKCIIEPUMEHTAIbHbIE METO/IbI UCCIIEI0BAaHUS (PH3HUECKOM
XUMHHM JJI PEIIEHHs BOIPOCOB, BO3ZHUKAIOIIUX IPU M3YYEHUM KUHETHKH XUMHYECKHX
peaKIuii;
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— TMPOBOAMTH AHATU3 U KPUTHUYECKU OLICHUBATHh IOJyYCHHbIE OSKCIIEPUMEHTAJIbHBIC JaHHbBIC,

000011aTh 1 eaTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.
Bnademy:

— KOMIIJIEKCOM COBPEMEHHBIX 3JIEKTPOXMMHYECKUX METOJIOB HWCCIEIOBAHMS /ISl ONpPEAeNICHUS
TEPMOJIMHAMHYECKUX XaPAKTEPUCTUK IEKTPOIUTOB U XMMUYECKUX PEaKIIHiA;

— METOJIaMH ONPEACICHHS MOPSAIKA K CKOPOCTH PEAKIIUH, YCTAHOBIICHUS IMMUTUPYIOIIECH CTaIuU
U MEXaHN3Ma U3y4aeMON XUMHYECKOH PEeaKIIH;

— HaBBIKAMHM  COCTABJCHHUS  TaJbBAaHWYECKUX  OJEMEHTOB  JUIi  LeJNed  OmpeneseHHs
TEPMOJIMHAMHYECKUX XaPAKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIEAYEMOM peaKiui;

— 3HAHWUAMU OCHOBHBIX 3aKOHOB XHMHUECKOW KWHETHKH, BIMSHUS Ppa3INYHBIX (HaKTOpOB
(TemriepaTypbl, AaBJICHUS, KATAIN3aTOPa) HA CKOPOCTh XMMUYECKOW PEaKIHH.

3. Kparkoe coaep:kanue IuCUHNIUHBI

Pa3zgea 1. PacTBOpBI 3J1eKTPOJIUTOB
1.1 PacTBOPHI 37EKTPOJIUTOB B CTATUUECKUX YCITOBUAX

TepMonnHaMu4Yeckoe OMHMCAHME CBOMCTB pPACTBOPOB JJIEKTPONMUTOB. AKTHUBHOCTH U
KOX((UITMEHTHI aKTUBHOCTH JJICKTPOJIUTA M HOHOB B PacTBOPE, CPEIHUE MOHHBIE KOI(DPHIIMCHTHI
aKTUBHOCTH. CBsI3b AKTUBHOCTH 3JIEKTPOJIUTA CO CPEAHEN MOHHOM aKTUBHOCTBIO M KOHLIEHTpauuen
anektpoiuta.  Hownas cuna pactBopa. [IpaBmwiio wmoHHOM cuiibl. OCHOBHBIE TOJIOKEHUS
ANEKTPOCTATUYECKON TEOpUU CHUIIBHBIX JJeKTponuToB Jlebas-Xrokkensa. I[lpenenbHblii 3akoH
Jlebas-X1oKKems,, BTOPOC M TPEThe MPUOIMKCHHS TCOPUH, TpadUuecKoe IMPEACTABICHUE ITHX
3aBUCUMOCTEH.

1.2 PacTBOpBI 3JEKTPOIUTOB B TUHAMHUECKUX YCIOBUAX

[IpoBognuku snekTpudyeckoro Toka I u Il poma, voHHas U 3JIEKTPOHHAS MPOBOJAMMOCTD.
VYnenbHasi, MOJIApHAsT W SKBUBAJICHTHAS DSJIEKTPUYECKHE MPOBOAUMOCTH, B3aUMOCBS3b MEXKIY
HUMHU. 3aBUCUMOCTbH YAEJIbHOW U MOJISIPHOM AJIEKTPUYECKON MPOBOAMMOCTEM OT KOHLIEHTpAlLUH,
TEeMIIepaTypbl W TNPUPOIbI pacTBopuTesi. CKOPOCTh W TMOJABMIKHOCTH (a0CONIOTHAs CKOPOCTh
JBUKEHHS) MOHOB. 3aKOH HE3aBHCHMOTO IBMXEHHsS HOHOB (3akoH Kombpayma). IIpeaenbHble
MOJISIPHBIE DJIEKTPOIPOBOJTHOCTH MOHOB. DcTadeTHBIN MEXaHU3M IepeHOoca dJIEKTPUIECTBA HOHAMU
TUAPOKCOHUS M THApPOKcUia. Yucna nepeHoca MOHOB. DNEKTPOIPOBOAHOCTh PACTBOPOB CHIIBHBIX
AJIEKTPOJIMTOB, yYpaBHEHUE KOpHs KBajapatHoro (ypaBHenue Kombpaymia). [lpumeHenue teopuu
CUJIBHBIX DIIEKTPOJIUTOB Ml OOBSICHEHUS 3JEKTPO(HOPETUIECKOr0 U pelakCcallmOHHOTO 3()QeKkToB
CHIDKEHUS DJIEKTPONPOBOJIHOCTH. BiusHUE 1OIel BHICOKOW HANpPS)KEHHOCTH YW BBICOKOM YaCTOTHI
IIEPEMEHHOTO  TOKAa  Ha  JJIEKTPOIPOBOAHOCTH  PacTBOPOB. Meronuku  u3MepeHUs
ANEKTPONPOBOAHOCTU. KOoHAYKTOMETpHUUYECKOE ONPEAEIICHUE CTENEHN U KOHCTAHThI AUCCOLUALINI
CMalbIX »AJEKTPOJMTOB, TEIUIOTHI, JSHTPONMH M HHepruu [ubbca mpoiecca TUCCOLMAINH,
pacTBOPUMOCTH MAJIOPACTBOPUMBIX COETUHEHUM.

Pa3znen 2. JaekTpoxumMHYecKne CHCTEMBbI (LIemn)
2.1 D1C u 371eKTpOAHBIE TOTEHIUAIIBI

DNeKTpoXUMHUYEeCKHEe cucTteMbl (Lienu). Bo3HUKHOBEHHE CKauka MOTEHIMala Ha TPaHUIIE
pazaena mnpoBogHuUkoB [ um Il poma. JIBOWHOW »IEKTPUYECKUN CIIOW. ODIJIEKTPOXUMHUUYECKHI
MOTEHIIMaN, TalbBaHU-TIOTeHIIMaN. OOpaTUMBbIe SIEKTPOJIbI U OOpAaTUMBIE AIIEKTPOXUMUYECKUE
1enu (3JIEMEHTHI). DIIEKTPOIBIKYINAS CHUJIa TaJTbBAHMYECKOTO JIEMEHTA, YCIOBHBIN JIEKTPOTHBIN
noteHnuan (moreHnMan B BogopomaHou mikane). CBs3p DJIC rampBaHWYeCcKOW Iemu C
ANEKTPOIHBIMU  ToTeHnuaamMu. [lpaBunmo 3HakoB DJIC W SIEKTPOAHBIX TOTEHIIHAJIOB.
TepmonnHamMuueckasi TeOopusl TajibBaHUYECKUX siBlIeHUM. BbiBoj u aHanu3 ypaBHeHus HepHcra,
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BbIpaxaromero 3aBucuMoctb JJIC rajibBaHMYECKOrO 3JEMEHTA OT AKTUBHOCTEH KOMIIOHEHTOB
AIIEKTPOAHON peakiuu. YpaBHeHue ImOOca-I'enbMmronbua i 3NEKTPOXMMUYECKHX CHCTEM.
3aBucumocts DJIC ranpbBaHUYECKOTO 3JIEMEHTa OT Temmeparypbl. Kimaccudukamus 371eKTpoIoB:
AJIEKTPOJIbI TIEPBOTO U BTOPOTO POJIa, ra30Bble, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC. Y PaBHEHUE
HepHcra niig notreHimana 3J1eKTpoaoB BCEX BUIOB.

2.2. 'anbBaHUYECKUE DIIEMEHTEI

Tunsl ranpBaHUYECKUX AJIEMEHTOB: XMMHUYECKHE, KOHIICHTPAI[MOHHBIE, C IEpeHocoM, 0e3
nepenoca. Jud¢y3noHHBIN MOTEHIMAN, MEXaHU3M BO3HUKHOBEHHUS M METOJbI €r0 YCTPAHCHHUS
(cBeneHUs K MUHUMaJIbHOHM BenmnuuHe). MeTtonuka nsmepenns J/[C 1 31eKTPOIHBIX MOTCHIIMAJIOB.
[IpumeHeHre TOTEHIIMOMETPUU  JJisi  OMNpPEACNICHUs TEPMOJMHAMHUYECKHX  XapaKTEPUCTHUK
XUMHYECKHX peakUui, MNPOTEKAIUX B TaJlbBAaHUYECKOH LEMu, KOHCTAHT XHUMHUYECKOTO
paBHOBECHsI, AKTUBHOCTEH M KOX(P(OUIIMEHTOB AaKTUBHOCTH OJJIEKTPOIUTOB, pH pacTBOpOB,
MIPOU3BEICHUS] PACTBOPUMOCTH MaJIOPACTBOPUMBIX COeTMHEHUI. XUMUYECKUE HCTOYHUKH TOKA.

Pa3znen 3. XumMuyeckasi KHHETHKA
3.1. ®opmanbHasi KHHETHKA

TepMonnHaMuyeckass BO3MOXHOCTh IIpollecca W €ro IMpakThyeckas (KMHETHYecKas)
ocylecTBUMOCTb. [Ipeamer u 3agaunm xumuyeckod KUHETUKU. OCHOBHbIE MOHATUS (OpMaTIbHOMN
KMHETUKU: CKOPOCTb XMMHMUYECKON peakluu, MOJEKYISPHOCTb, YAaCTHBIM U OOLIUH MOPSIOK.
OCHOBHOH TIOCTYJIaT XWMHUYECKOM KHHETHKHM, KHHETUYECKOE YPAaBHEHUE CKOPOCTH DPEAKLMH.
KoHcTaHTa CKOpOCTM XMMHMYECKOM pEAaKLUUU, DPa3MEPHOCTb KOHCTAaHTbI CKOPOCTH. Meronasl
OIpeieNIeHUs] CKOpOCTel XMMUYECKUX peakuuil. IIpocTeie (351eMeHTapHbIe) U CIOXKHBIE PEAKIIUU.
Kuneruka mnpoctblx M (pOpMambHO HPOCTHIX OJHOCTOPOHHUX T'OMOTEHHBIX peakuui. Peakiuu
IEpBOr0, BTOPOTO M TPEeTbero  MOpsakoB. JluddepeHnuanbHas W HHTErpajibHas (OpPMbI
KMHETUYECKUX YPAaBHEHMM, KUHETHYecKHe Kpuble. JIMHEWHOEe NpeCcTaBlIeHHE KHUHETHYECKHUX
KPUBBIX Il peakUui pa3IudHbIX MOPSAKOB. Bpems nomynpespaiieHus. Peakuuu HyiaeBoro
nopsinka. Meton u30ObiTka (M3oysanmu) OcCTBajibla OMPEACNICHUS YaCTHBIX TOPSAIKOB IO
COOTBETCTBYIOLIEMY peareHTy. JuddepeHunanbuble W MHTErpanbHble METOABI OINpPEaeIICHUS
nopsiika peakuuu. Pa3nnyre KOHIEHTPAMOHHOTO M BPEMEHHOIro MopsiakoB. CIOXKHBIE peaKIUu.
[TpuHIMI HE3aBUCHMOIO IMPOTEKAaHHs 3JIEMEHTAapHbIX peakuuil. OOpaTuMble U TapauieibHbIe
peakuuu nepBoro mnopsaka. {uddepeHnuanbHpie ypaBHEHMs, ONUCBHIBAIOIINE CKOPOCTH ATHX
peakuuii, uX UHTerpupoBaHue. KuHeTndeckue KpuBble A KaKJIOTO U3 PEarupyrolIMX BEILIECTB.
[TocnenoBarenbHble peakuuu 1-ro  mopsaka. Cucrema nuddepeHIUalbHbIX  ypaBHEHUH,
ONMCHIBAIOIIMX KHHETUKY IIOCIECNOBATENbHBIX peakuuid. KuHeTnueckne ypaBHEHMS W
KMHETUYECKHE KpUBbIE /JIsi BCEX YYAaCTHUKOB peakuuu. Bpems IOCTH)KEHHS MaKCUMallbHOMN
KOHIEHTPAallUd IPOMEXYTOYHOTO BELIECTBA. 3aBHCHUMOCTh MAaKCHMAJbHOW KOHIIEHTpAIUU
IIPOMEXYTOUYHOTO BEIECTBA OT COOTHOLIEHUS KOHCTAaHT CKOPOCTEM OTAEIbHBIX CTaauil
NoceA0BaTeNbHON peakuuu. [IpuHIun aMMUTHPYIOIIEN CTaAuM MOCIEI0BATEIbHON XUMHUYECKOU
peakuuu.  CTanMoOHApHBIA  PEXHUM  TPOTEKAHWS  TOCIEOBATENBHBIX  peaknuid. Meton
KBa3HMCTAI[MOHAPHBIX KOHIIEHTpAIMi, 00JacTh NMpuUMeHeHus. BiusHue Temmeparypsl Ha CKOPOCTb
XUMUYECKOW peaknuu, mnpudmmkeHHoe mnpaswio Bant-I'odpda. VYpaBuenwme AppeHuyca B
muddepeHMaIbHON M MHTerpanbHOW  (opme. DddexTuBHas HSHEPrus akTHBALUUM U
MPEPKCIIOHEHIIMATIBHBIA MHOKUTEb, METO/IbI UX OIpPENEIeHHs U3 SKCIIePUMEHTAIbHBIX JaHHbBIX.

3.2. Teopuu XMMHUYECKOI KUHETUKH.

Teopust aktuBHbIX (OuHapHBIX) coyaapeHuil (TAC). CkopocTh peaklud Kak 4YHCIIO
CTOJIKHOBEHHUI aKTHUBHBIX MOJIEKYJ1 B €JMHMIY BpeMeHH. KoHcTaHTa CKOPOCTH OMMOJIEKYISPHOM
peakiuu. OU3NYECKUI CMBICT MPEIIKCIOHEHIIMATIBHOTO MHOXUTENSI M SHEPruu aKTUBALlUU B
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paMKax TeOpHHM aKTUBHBIX coynapeHuil. Ctepuyeckuil (akTop, HEOOXOAUMOCTh €ro BBEJICHUS B
KHHETUYECKOE ypaBHEHHE peakuuu. J[0CTOMHCTBA M HEIOCTAaTKH TEOPUM aKTUBHBIX COYAAPEHUM.
MexaHu3M MOHOMOJIEKYJISIDHBIX Ta30BbIX peakuuii B pamkax TAC, cxema Jlungemana.
HcronkoBanue MNpUYUH HU3MEHEHUS TMOPSAKA MOHOMOJICKYJISIPHOM pEaKuu MpU H3MEHEHUU
JTABJICHHUSL.

Teopus mnepexognoro cocrosinust (aktuBupoBaHHoro komiuiekca) (TIIC wmum TAK).
OcHoBuble nosnokenus:i TIIC, kuHeTmueckas cxema peakuuu. [loBEpXHOCTh MOTEHIMAIBHOMN
SHEPTrUM, KOOpAMHATA PEAKIUHU, MyTh PEAKIUU. AKTUBUPOBAHHBIM KOMIUIEKC U €ro CBOICTBA,
UCTUHHAsE 2Heprus axkTtuBanuu. CKOPOCTh peaklMU — CKOPOCTh pachaja aKTUBUPOBAHHOIO
KOMILJIEKCa (cxopocThb ero MIPOX 0K ICHUS yepe3 MOTEHIIUATbHBIN Oapbep).
KBazutepmoaunamuueckass ¢opma ypaBHenus TIIC, osHTampmuss M SHTPOIUS aKTHUBALUH,
TPaHCMHUCCUOHHBIH KO3 ¢duuument. CBs3p  DHTATBNMM  AKTUBAUUMU C  APPEKTUBHON
(9KCTIEpUMEHTANIbHOI ) SHEpTUeii aKTUBAIUH.

3.3. ®OTOXMMMUYECKHE U LIETIHbIE PEAKLIUU

@DOTOXMMHUYECKHE pPEAKIMH, MEPBUYHbIE U BTOPUYHBIE (POTOXMMHYECKHE IPOLECCHI.
@ortomucconmanuss U ¢poronus. Dortoduznyeckne (AE3aKTHBALMOHHBIC) TPOIECCHI  IPH
HOMJIOIEHNH HW3IydeHus. 3akoHbl ¢oroxumuu: ['porryca-/penepa u DitHiureiina-IlTapka.
KBanrtoBblii Bbixoa. KuHeTuka mnpoieccoB, MPOUCXOIAIIMX C y4dacTHEM (HOTOBO3OYKICHHBIX
monekyn. CencuOunuzaropsl, CeHcHOMIU3UpOBaHHbIE (OTOXUMHUYECKUE peakuuu. OCHOBHBIE
paznuuusl peakiuuii ¢ (OTOXMMHYECKMM M TEPMHUYECKUM HMHULUUPOBAHHEM. DOTOXMMHUYECKUE
npoliecchl B atMocdepe, pOTOCHHTES.

[ennble peaknmu. [IpuMepsl peakinui, NPOTEKAOUNIMX [0 LEINHOMY MEXaHU3MY.
OCOOEHHOCTH M OCHOBHBIE CTAaJUM LEMHBIX peakiuil. MexaHu3Mbl 3apOXKIEHHs, Pa3BUTUSA U
oOppiBa wnenel. JIMHEWHbI W KBagpaTW4HBIA OOpBHIB Iemnei. 3BEHO Lenu, JJIMHA LEenu.
Hepa3BeTBieHHbIE M DPa3BETBICHHBIE IIETMHbIE peakUMHd. KMHETHMKAa HEPa3BETBIEHHBIX IEMHBIX
peakuuid. CTaguu pa3BEeTBIEHHOM LIETTHOM peakuuu. BeposaTHOCTh 0OpbIBa U Pa3BETBICHUS LIETIH.
Pa3BuTHe pa3BETBIEHHBIX LEMHBIX PEAKLUI BO BPEMEHM, CTALlMOHAPHBIA M HECTallMOHAPHBIN
pexuMbl TedeHus peakuuu. llpenenbHble SBIEHUS B PAa3BETBIEHHBIX peakuusax. HwwxkHuid u
BEPXHUI Mpe/iesibl BOCINIaMEHEHUS (B3pbIBa) LETHOM peakuuu. [TonyocTpoB BocIIaMeHEeHHUS.

Pasznea 4. Karaaus

I'oMoreHHbIi M reTeporeHHbld KaTtanu3. ABTokaranu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTAINTUYECKUX peakuuil. BiusHue karanusaropa Ha TEPMOJMHAMHYECKHME W KHUHETHYECKHE
XapaKTEpUCTUKU XUMHUYECKUX peakiuil. CeleKTUBHOCTh AeHCTBUS KartanusaTopa. Katanntuyeckas
aKTUBHOCTb, YJEJIbHAs KaTaJUTHYeCKass aKTUBHOCTb. ['OoMoreHHbli kaTtanu3. CHIHUTHBIM
pa3eabHbII MEXaHU3MbI KATAIMTUYECKUX PEaKLUii, DHEPreTUYECKUE JUarpaMMbl B3aUMOJCUCTBUSA
peareHTOB ¢ Kataym3aTtopoM. OOmmid u crnenupuIecKuid KHUCIOTHO-OCHOBHBIM — KaTallu3.
O¢ddexkTrBHAS KOHCTAHTa CKOPOCTH PEAKIMH, KaTaJu3upyeMOH BeIeCTBAMU C KHCIOTHO-
OCHOBHBIMM CBOWCTBamMH. KaTanuTndeckue KOHCTaHTBI CKOPOCTH peakuuu. [eTeporeHHsIi
karaiau3. CKOpOCTh T€TEPOreHHO-KaTaIUTUUECKON peakunu. THUIbI TeTEpOreHHbIX KaTalu3aToOpOB.
3aKkoH JEUCTBYIOMUX TOBepxHOCTeH. Ponb amcopOumm B TereporeHHoM mporecce. KuHernka
reTepOreHHO-KaTAIUTHUYECKUX  peakuui, He JuMuTupyembix auddysueit.  OtpaBieHue
KaTaJIn3aToOpOB.

4. O0beM yueOHOM JUCUMIIJIMHBI
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Bunx yuebnoi paboThl 3E Axan. 4.

OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 5,0 180
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 1,78 64
Jlexkuun 0,89 32
[Tpaktrueckue 3ansatus (113) 0,89 32
Jlaboparopusbie pabotsl (JIP) - -
CamocrosiTejibHas padoTa 2,22 80
KonrtaktHas camocrositenbHast paborta 299 -
CaMocTosiTenbHOE U3YUEHUE PA3/IeTI0B IUCIUILIUHbI ’ 80
Buabl KOHTPOJIA:
JK3aMeH 1 36
KoHTtakTHas paboTa — MpoOMEXyTOYHAS aTTECTAIIHS 1 0,4
[TonroToBKa K 9K3aMeHy. 35,6
Buj nTOroBoro KOHTpoOJIs: IK3aMeH
Bun yae6HO# paboThI 3E Acrtp. u.
OO01mast TpPyA0eMKOCTh JTUCIIUTLITNHBI 5,0 135
KonrakTHasi padoTa — ayJuTOPHBIE 3aHATHSI: 1,78 48
Jlexuun 0,89 24
[TpakTnueckue 3anstus (I13) 0,89 24
Jlaboparopusie padboTs (JIP) - -
CamocrosiTejibHas padoTa 2,22 60
KonTakTHas camocTosTenpHas paboTa 599 -
CamMocTosATeIbHOE U3YUYEHHE Pa3AeNIOB IUCHUILIMHbI ' 60
Buabl KOHTpOJIA:
IK3aMeH 1 27
KoHTtakTHas paboTa — NpOMEXYTOYHAs aTTeCTalHs 1 0,3
ITonroToBKa K 9K3aMEHY. 26,7
Bu HTOroBOro KOHTPOJIA: JK3aMeH

AHHoOTaus padoyeil nporpaMmMsl JMcUMILIMHBI «Pelienne KpaeBbIX 32124 U
onepanuoOHHOE HCYNCIIEHUE B JHEPro- U pecypcocoepexenunn» (b1.B.14)

1. Heab AMCUMIVIMHBI sBIseTCs (OPMUPOBAHME y CTYIEHTOB CHUCTEMbBI OCHOBHBIX
MOHSTHM, UCIIOJIb3YEMBIX JUISI IIOCTPOEHHUS BaXKHEUIINX MaTeMaTUYeCKUX MofeneH, 1
YMEHHSI HCIOJb30BaTh MaTEMaTUYECKHE METOAbl I ONHMCAHMS Pa3InYHBIX
MIPOLIECCOB.

2. B pe3yabTaTre H3yyeHHUs JMCHUILIMHBI 00YYalOLIUIiCs 10 MporpaMmme
0akajlaBpUaTa J10JIKeH:

Obaadoams ClenyOIMUMA KOMIETSHIIUSIMHE:

- CIIOCOOHOCTh HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX IUCIHILUIUH B
npoeCCUOHATIBHON ~ AEATENIbHOCTH, TMPUMEHATh METOJbl MAaTeMaTHYeCKOro aHajiu3a M
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIeprUMeHTanbHoro uccienaoBanus (OITK-2);

- CIIOCOOHOCTb MCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHbIEC 3aKOHBI Ui MOHUMAaHHS
OKpy»Xaromiero mupa u sieiennit npupoasl (OI1K-3).
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- TOTOBHOCTb  M3y4yaTb  Hay4YHO-TEXHHUYECKYI0  HMH()OpPMaLUIO,  aHAIU3UPOBATh
OTEYECTBEHHBIH U 3apyOeKHBIH OMBIT IO TeMaTuke uccienoBanuii (ITK-13).

3HAmMbs.

—  OCHOBBI T epeHInaTbHOr0 U MHTETPAIbHOTO  MCYHUCIEHHs, aupdepeHIrnanIbHbIX
YPaBHEHUH, TEOPUU BEPOSITHOCTEN U MATEMAaTU4YECKON CTaTUCTUKH;

— MareMaTW4yecKHe TEOPHH W METOMABI, JIeKAIIlhe B OCHOBE IOCTPOCHHS MaTeMaTHYECKUX
MOJCIEH;

—  OCHOBBI IPUMEHEHUS] MaTEMATUYECKUX MOJEIIEH U METO/IOB.

ymemy:

- BBI6I/IpaTB MAaTEMATUYCCKHUE METOAbI, IIPUIOAHBIC OJId PCIICHUA KOHKpCTHOﬁ 3aJa4u,

- HCIIOJIB30BaTh MATCMATHYCCKUC TIIOHATHUA, METOAbI W MOIACIMU [JIA OIIMCAaHHSA Pa3IM4YHBIX
MponecCoB;

- BBIABJIATE MAaTCMATHYCCKUC 3aKOHOMCPHOCTH, JICKAIIINEC B OCHOBC KOHKPETHBIX ITPOLECCOB,

- HCIIOJIH30BaTh OCHOBHEIC METObI CTATUCTUUCCKOM O6pa6OTKI/I JaHHBIX

- MNPUMCHATH MATECMATHUYCCKUC 3HAHWA Ha MECXKIUCHUITIIIMHAPHOM YPOBHC.

enaoemn:

- OCHOBaMHu Q)YHﬂaMeHTaJ'IBHHX MAaTEMATHYCCKUX Teopnﬁ KN HaBbIKaMHM HCIIOJIb30BaHUA
MAaTCMaTUYCCKOTO allrapara,

3. KpaTKOC coaepskaHue NUCHUIIJIMHBI:

S CEMECTP

1. Paab1 dypee.

[Tepuoanueckue GyHKIMU U UX cBOMCTBA. OPTOrOHAIBHOCTh TPUTOHOMETPUUECKON CHUCTEMBbI
¢bynkuuit Ha otpeske [-L;I]. Tpuronomerpuueckuit psn u psg Dypwe. Pag Dyppe i
Henepuoanuecko QyHknuu. Pasnoxenune B psaag Pyppe UYETHBIX W HEYETHBIX (PYHKIHM.
["apmonmnueckuit ananus. [lpeoOpazoBanue dypne.

2. lughghepenyuanvuvie ypasnenus ¢ 4acmuvix nPOU3600HbIX NEPEO2O NOPAIKA.

JuddepennmranbHbple ypaBHEHUS B YACTHBIX MTPOU3BOIHBIX: OCHOBHBIE MOHSTHS. JIMHEHbIE
nuddepeHIaIbHbe YpaBHEHHS B YACTHBIX MPOU3BOAHBIX 1-ro mopsjaka.

3. /luchpepenyuanvuvie ypasnenusn 6 uacmuovix npou3600HbLIX 6MOP0O20 NOPAOKA.

Knaccudpukanus nuHeHbIx nuddepeHnuanbHbIX ypaBHEHMH 2-ro mnopsaka. [lpusenenue
YpaBHEHMH K KaHOHMYeCKOMY BHAy. Dusznueckuil cMbica JTUHEHHBIX AnddepeHInanIbHbIX
ypaBHEHUH 2-ro mopsaka. OCHOBBI MaTeMaTHUYECKOTO MOEIMPOBAHUS MPHUPOJHBIX MPOIECCOB.
3agaua Komm pans ypaBHeHMs runepoosndeckoro Tuma. Pusnueckas M TeoMeTpuyecKas
MHTEpIIpeTalns MeToJa Xapakrepuctuk. CMelanHas 3ajayda Jiisi ypaBHEHUN TUIepOOINIYeCcKOro U
napaboIMYeCcKOro TUIOB, e pu3ndYecKkuil cMbIcia. Meton @ypbe pelieHus: CMEeIaHHOM 3a1a4uu A7
ypaBHEHHU runepooiandeckoro tumna. Merog @ypbe penieHus: CMEIIaHHON 3a7jaun JJisi ypaBHEHUS
napaboMYecKoro THMA. YPaBHEHMS JIUIUNTUYECKOro THma. [apMoHMYeckue (QYHKIMM M UX
CBolicTBa. Pelnienne kpaeBbixX 3a1a4.

4. 3axmouenue. Mcnonp30BaHrue MaTeMaTHYECKUX METOJ0B B HpaKTI/I‘-ICCKOI\/'I ACATCIIBHOCTHU

4. O0beM yueOHO JTUCUMIIJIMHBI

Buj yue6HOM paboThI ‘ Bceero ‘ Cemectp |

90



5
3E Axkan. 4. 3E Axan. 4.
OO0masi Tpy10€eMKOCTb 1M CHUILIIHHbBI 2 72 2 72
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHA: 0,89 32 0,89 32
Jlexkuun 0,445 16 0,445 16
[Tpaktuueckue 3ansatus (I113) 0,445 16 0,445 16
CamocrosiTejibHas padoTa 1,11 40 1,11 40
KoHTtakTHas camoctosTenbpHas pabora 0,2 0,2
CaMOCTOsATEIPHOE U3YUCHHUE Pa3/IeiioB 1,11 39 8 1,11 39,8
THACIIATUINHEI
Bun koHnTpoJs - 3ader
Buj nTOroBoro KOHTpoOJIs: 3auer
Cemectp
Bun yae6HO# paboThI Beero &)
3E Actp. u. 3E Actp. u.
OO0masi Tpy10€eMKOCTb 1M CHUITHHbBI 2 54 2 54
KonTakTHas padora — ay1MTOpPHbIE 3aHATHA: 0,89 24 0,89 24
Jlekuun 0,445 12 0,445 12
[IpakTnueckue 3anstust (I113) 0,445 12 0,445 12
CamocrosiTesibHas padoTa 1,11 30 1,11 30
KoHTtakTHas camocTosTenbHas pabora 0,2 0,2
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 1,11 298 1,11 298
IACIATUINHEI
Bua xkoutpoJs - 3aver
Buja nTOroBoro KOHTpoOJIs: 3auer

AHHOTaNus padoveil NPOrpaMMbl AU CHUIIITHHBI
" MartepuasioBeaenue st xumudeckux npouspoiacts " (b1.B.15)

1. Heap AMCHUMIVIMHBI — TpUOOpPETEHHE CTYyJAeHTaMH 3HaHWUN, HEOOXOIUMBIX IS
CaMOCTOSITENILHOTO PELICHHUs] BOIPOCOB, CBA3aHHBIX C BHIOOPOM MaTepuasoB JUIsl 00OpYIOBaHUS
XUMHYECKUX IPOU3BOJCTB C YUYETOM YCIOBUH JKCIUTyaTallMM, a TaKKe C IO3ULUN DHEPro- u
pecypcocOepekeHusl.

2. B pe3yabrare M3y4YeHHs AUCHMIUIMHBI O0y4yamouuiics 10 mNporpamme
MATHUCTPATyPhI J0JIKEH:

Obnadamye CleAyOIMUMU KOMITETEHIIUSAMU:

- CIOCOOHOCTh HCHOJb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX ITUCIHUIUIMH B
npoeCCHOHATBHON ~ AEATENIbHOCTH, TNPUMEHATh METOJbl MAaTeMaTHYeCKOro aHajiu3a M
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIIepUMeHTanbHOoro uccienaoBanus (OITK-2);

- CIIOCOOHOCTH Y4YacTBOBAaTh B COBEPIIEHCTBOBAHMU TEXHOJOIMUYECKHX MPOIECCOB C
MO3UIMI AHEPro- U pecypcocOepekeHrs, MUHUMU3AINU BO3JAEHCTBHS Ha OKPYXAIOIIYI0 CPExy
(IK-2);

- CIIOCOOHOCTH HCIOJIb30BaTh HOPMATHBHBIE JJOKYMEHTHI 10 KauyecTBY, CTaHIAApTU3ALUU U
ceprudukanmu npoaykros u uznemuit (I1K-4);

- TOTOBHOCTb OOOCHOBBIBaTh KOHKPETHbIE TEXHUYECKHE pEIIeHUus MpH pa3pabdoTke
TEXHOJIOTHYECKUX MPOLIECCOB; BHIOMPATh TEXHHUUECKHE CPEICTBA U TEXHOJIOTUH, HAIIPABJICHHBIE HA
MHUHHMH3AINI0 aHTPOITOTEHHOTO BO3ICHCTBHS Ha oKpyxaromryto cpeay (ITK-5);

3Hamy:
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-KJIacCU(PUKALMIO, CTPYKTYpy, COCTaB M CBOMCTBa MAaTepHalOB, HCIOJIb3yeMBIX B
OCHOBHBIX IIpOLecCaX XUMHUECKUX IIPOU3BOCTB;

-MAapKUPOBKY MAaTE€pUaJIOB, HCIOJIB3YEMBIX B OCHOBHBIX IIPOLECCAX XMMHUYECKHUX
IIPOU3BOJCTB, 10 POCCUMCKUM U MEKIYHAPOAHBIM CTaHJIapTaM;

-OCHOBBI KOPPO3UHU METAJUIOB, IPUHLIAIIBI U METO/IbI 3aIUTEI OT KOPPO3HH;

-OCHOBHBIE KOHCTPYKIIMOHHBbIE M (DYHKIMOHAIbHBIE MAaTepHallbl, HCIOJb3yeMble B
OCHOBHBIX IPOLIECCaX XMMHYECKHX IPOU3BOJCTB, KOHTPOJb MATEPHANIOB C MO3ULMHA 3HEPro- U
pecypcocOepekeHuns Ipu UX mepepadboTKe;

ymemy:

-aHAIM3UPOBATh  (PU3UKO-XMMHUYECKHME ¥  MEXaHWYEeCKHE CBOMCTBA  MAaTepHajoB,
HCIIOJIB3YEMBIX B OCHOBHBIX IIPOLIECCAX XMUMUYECKUX IPOU3BOJICTB, UX KOPPO3UOHHYIO CTOMKOCTb
Y TEXHOJIOTUYHOCTD;

- PaLMOHATIBHO MOA0OpaTh KOHCTPYKLMOHHBIM MaTepual A XUMHKO-TEXHOJIOTHYECKOro
IIpolLecca ¢ y4eTOM METOO0B 3alIUThl OT BO3MOXKHOI'O BO3JEHCTBUS TEXHOJIOIMYECKOU CPEJIbI.

gnademsn:

-IPOCTEHIIMMHU  ONEPALMSIMHU  OINPEICIICHUS] CBOMCTB MaTEpPUAJIOB, HCIIOIb3YEMBIX B
OCHOBHBIX IIPOLIECCaX XUMHUYECKUX IIPOU3BOACTB.

3. KpaTkoe coaep:kanue IUCHUIIIHHBI

Paznen 1. BBenenue. @u3NKO-XMMHYECKHE OCHOBbBI MATEPUAJIOBEIEHNS

MartepuanoBeeHue Kak Hayka: LenM, 3ajJjaud M 3HaueHue JucUUIUIMHBL OO0mue
TpeOoBaHus, NpeAbsABIsSEMble K MaTepuajlaM B 3aBHCHMOCTH OT YCIIOBHM HCIIOJIb30BAaHUS HWIIU
sKcIulyatanuu. Paseutme Hayku o Marepuasnax. Ponb pPyCcCKMX YYEHBIX B Pa3BUTHM HayKHU.
JocTixenust B 001acTH CO3aHMs HOBBIX MaTe€pHajoB, TEXHUKO-3KOHOMHUYECKask 3((HEeKTUBHOCTh
UX IPUMEHEHUA. 3HAaYeHHE MaTepuajioB B Pa3BUTHM XUMHKO-TEXHOJOTMYECKHX IPOLECCOB U
obecreueHnu ux 0€30MacHOCTH.

OcCHOBHbIE MOHATUSL O CTPOEHUH, CTPYKTYPE U CBOICTBaX MaTepuaiaoB. MeToJbl N3ydeHHUs]
CTPYKTYPBI U CBOMCTB MaTepHaJIoB.

Crtpoenue marepuanoB. OCHOBHbIE THUIBI KpHCTaUIMUecKux pemierok. Kiaccudukanus
KPUCTAJIJIOB IO THUIIAM CBSI3U. AHH30TPOINNS CBOWCTB KpHUCTAUIOB. CTpOeHHE pealbHbIX
KpucTayyioB. /ledekThl peaabHbIX KPUCTAJUIOB MU UX BIUSHUE HA CBOMCTBA METAJUIOB U CILJIaBOB.
CpoiicTBa aucnokanuil. JluarpamMmma «IIJIOTHOCTh J1€()EKTOB-IPOYHOCTH». Kpucramnuzanus
MetayioB W cminaBoB.  CamomnpousBoibHas — Kpuctammusauusa.  Hecamompou3sBosbHast
KpUcTalmu3anus. AMopgHble MaTepuanbl. AJJIOTPONUYECKHE PEBPALLCHNS METAJIIOB.

CaoiictBa Matepuanos. Iloka3atenu cBoiicTB. Knaccudukanus cBoiictB. MexaHuueckue,
¢u3nyeckne, XUMHUYECKHE, HKCIUIyaTallHOHHbIE U TEXHOJOIMYECKHe CBOMCTBAa MaTepHasoB.
Iloka3aTenn MEXaHWYECKHX CBOMCTB, OIpEIEIsIEMble IPpH CTaTUYECKUX HCMBITAHUAX Ha
pacTsbkeHne M u3rud. MeToJibl onpenieneHus: TBepAoCTH MaTepuaiioB. [loka3aTenn MexaHMYECKUX
CBOICTB, omnpeenseMble NPy AMHAMUYECKUX U HUKINYECKUX UCIIBITAHUSX.

OcHoBBI TeOpuM cIIaBoB. JluarpamMmsl COCTOSIHUS CIUIaBOB. Te€pMUHBI M OINpEAEICHUS.
JuarpamMmbl — «cocTaB-CBOMCTBO». Da3oBbIi cOCTaB CIUIABOB. 3aBUCUMOCTh MEXAY CBONCTBAMHU
CIUIaBOB U THUNIOM auarpammsl coctosiHus. [Ipasuno H.C. Kypnakosa.

Paspen 2. Merajinyeckrue MaTepHaJIbl

Keneszo m cmmaBel Ha ero ocHoBe. Ctasu M 4yryHsl. JKene30yriiepoJucTbie CILIABBI.
CTpyKTypBl CIUIABOB KEJI€30-yIiIepoa. JluarpaMMbl COCTOSIHHS JK€I€30-IIEMEHTUT. KOMITOHEHTHI,
(a3bl U CTPYKTYpHBIE COCTABIISIOLINE CTaNICH U OETIBIX YyT'YHOB.

KOHCTpYKIIMOHHBIE METAIUIMYECKHUE MaTEpHANIbl. YTJIEPOJUCThIE W JIETUPOBAHHBIE CTaJIH.
Knaccugukanus craneif, omnpeneneHue MOHATUS KayecTBa cCTalM (TpeOOBaHMA K KauyecTBY).
BnusiHue yriepoaa M MOCTOSHHBIX (TEXHOJOTHMUECKHUX) MpHUMeced Ha KayeCTBO CTalld, METOMbI
yAy4IIeHUs KauecTBa CTaqu (NOBBIINIEHHE €€ KOHCTPYKIMOHHOW TNpOYHOCTH). Bnusxue
JETUPYIOIIUX JJIEMEHTOB Ha CBOMCTBa cTanu. KoHCTpyknMOHHBIE cTain. VMHCTpyMEHTaJIbHbBIE
cranmu. Knaccugukanust yriepoaMcThIX U JIETHPOBAHHBIX cTaneld. MapkupoBka craneit UyryHsl u
TBepAble cruiaBbl. CBolicTBa M HazHaueHWe uyryHa. llpomecc rpadutuzauuu. UyryHsl cepble,
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Oenble, KOBKHE, BBICOKOIIPOYHBIE, UX CBOMCTBA, 00JaCTh IPUMEHEHUS], MApKUPOBKA.

Tepmuueckass oOpaborka. Teopus W TpaKTUKa TEPMUYECKOH U XHUMHUKO-TEPMUUYECKOMN
00paboTKM MeTalIoB M ciiaBoB. Ilpupoja, MexaHM3M M YCJIOBUS IPOTEKaHMs CTPYKTYPHBIX
npeBpameHuii B cTanu. Bunel Tepmuueckoir ob6pabotku cramu: omxur 1 u Il pona, monHbld u
HEIOJIHBIM OTXKUT, HOPMAJIU3aLus, 3aKaJlKa, OTIIYCK. 3aKaIuBacMOCTb U IPOKAJIMBAEMOCTD CTaJICH.
Bnusiaue tepMudeckoil oOpaOOTKM Ha MEXaHMUYECKHE CBOMCTBAa cTand. DPHU3MUECKHUE OCHOBBI
XUMHUKO-TepMHUecKoi 00paboTku. Jnddy3rnoHHOE HACKILIEHHE TOBEPXHOCTU CTAJIM HEMETAJIaMHU.
Bunber u criocoOsl niemeHTanuu. AzotupoBanue cranu. Juddysnonnas merammmsanus. MonHas
XHUMHUKO-TepMUYECKas 00padoTKa.

[{BeTHBIE METAJUTBI M CIUIaBBI Ha MX ocHoBe. OOmIas XapaKkTepUCTHKA U KiIacCU(pUKAIUSL
MEIHBIX cIUlaBoB. JlaTyHu, OpOH3bI, MeEIHO-HHKeJIeBble cIaBbl. OOIIas XapakTepUCTHKA
QIIOMUHUEBBIX CIUIaBOB. JleopmMupyemble allOMHHHEBBIC CIUIABBI, JIMTCHHbBIC aOMHUHHEBBIC
cruiaBpl. OOLIas XapakTepUCTHKAa MarHMEBBIX CIUIABOB. JledopmupyeMble MarHueBbIE CILIABbI.
JIluTelinple MarHueBble CILIAaBbl. TWUTAaH M CIUIAaBbl HAa OCHOBE THUTaHA. BiMsAHUE JIETUPYIOLIUX
JJIEMEHTOB Ha CTPYKTYPY M CBOMCTBA TUTAHOBBIX CIUIABOB. bepmiumii U CIUIaBBI HA €ro OCHOBE.
TyromnaBkue MeTaUIbI U CIIJIaBbI HA KX OCHOBE.

[TopouikoBble MeTaJUIMUECKUE MaTepuayibl. Marepuanasl ¢ OCOOBIMH 3JEKTPUYECKUMHU
CBOMCTBaMH.

Pa3nes 3. OcHOBBI KOpPPO3uM MeTAIOB. IIpMHIMIIBI 1 METOABI 3AIUTHI 0T KOPPO3HH.

OcHoBHbIE MpUYMHBI KOoppo3uu MeTtayioB. Ilokazatenun xkopposuu. Kitaccudukanus
KOPPO3UOHHBIX ITpOLECCOB. XUMHUUecKast Koppo3us. 1'azoBas kopposus. Kopposus B KUAKOCTAX —
HERJIEKTPOJIUTaX. OJEKTpOXUMHUYECKass Koppo3us. KuHeTuka 3JIeKTpOXMMHUYECKOH KOPpPO3HHU.
Koppo3ust MeTajioB B yCIOBUAX TEXHOJOTUYECKUX CPEJl XUMUUYECKUX IPOU3BOJICTB.

[IpyHOMIBI ¥ METOIBI 3aIIUTHI OT KOppo3uHu. KOpPpPO3MOHHOCTOMKHME METALIMYECKHE M
HEMETAJUIMYECKUE MaTepuasibl. MeTobl 3aluThl MallMH U allapaToB XMMUYECKUX IPOM3BOACTB
0T Koppo3uu. THruGuTops! KOppo3uu. DIIEKTPOXUMUYECKAas! 3aIIUTa. 3alIUTHbIE TOKPBITHS.

Paznen 4. Hemerajuinueckue MaTepuaJibl

Martepuansl Ha OCHOBE BBICOKOMOJIEKYISIPHBIX coequHeHuil. CTpoeHue u CBOICTBa
NOJIMMEPOB. TepMOpeakTUBHBIE M TEPMOIUIACTUYHBIE MONUMeEpel. CTpoeHHME U CBOMCTBa
wiactMacc.  OCHOBHBIE  Pa3HOBUIHOCTM  MPOMBIIIJICHHBIX — MOJUMEPOB M IUIacTMAacc.
['a30HaNOIIHEHHBIE TUIACTMACCHI.

Oco0OeHHOCTH CTPOEHUs, CBOMCTBA PE3MHOBBIX MaTepuasoB. Pe3suHbl 0011ero Ha3HayeHMUs,
criellMaibHbIe PE3UHBI U 00JIACTH UX MIPUMEHEHHUSL.

Jlakokpacounsie matepuansl (JIKM). OcnoBuble Buasl JIKM. Kpacku, naku, rpyHTOBKa,
LINATIEBKA.

Kepamnueckue wmarepuanel. KOHCTpyKIIMOHHAs, WHCTPYMEHTaJlbHas W TEXHUYECKas
kepamuka. Heopranumyeckoe crekno. Kiaccudukanus cTekon MO Ha3HAuYeHUIO U OOJIACTH
npumenenus. Curamisl. ['pagut. AcOect. CBoiicTBa 1 00JaCTH IPUMEHEHHUSL.

CmazouHble Macna, MJIAaCTUYECKHE CMa3KH, TBEpAbIE CMa3o4Hble MaTepuainsl. CMa3o4yHO-
OXJIQXKAAKOLIUE )KUIKOCTH.

JpeBecHble KOHCTPYKIIMOHHBIE MAaTEPUAJIBL.

AHTU(DPHUKINOHHBIE METAJUIMYECKHE U HEMETAJUINYECKUE MaTepUaIbl.

Komnozunmonnsle marepuansl  (KM). OOmasi XapakTepuCTHKa KOMIO3HIIMOHHBIX
MarepuasioB. [{ucnepcHo-ynpouyennsie KM, cioncteie KM, Bonokuucteie KM. Komno3unmonusie
MaTepHaibl Ha MeTalIM4eckoil m Hemetauimdeckod ocHoBe. CAII (cneueHHbIE allOMHHUEBBIC
MOPOILKKM). ApMHUPOBaHHbIE TOJUMEpPHbIE MaTepuaibl. KepaMmuyeckue KOMITO3ULIMOHHbBIE
MaTepHuabl. YTIEPOIHbIE KOMIIO3UIIMOHHBIE MATEPUAIIBI.

[ToHsATHS 0 HAHOTEXHONOTUAX, HAHOMaTepuaiax. [[puMeHeHne B IPOMBIIITIEHHOCTH.

Bnusiaue oGiyueHHst Ha CTPYKTYpY, MEXaHHMUYECKUE CBOMCTBA M KOPPO3HMOHHYIO CTOMKOCTh
MarepuasioB. PaaguallnOHHOCTOMKME CTAJIA U CIUIABBI.

Pa3nes 5. JxoHOMHMYecKH 000CHOBAHHBIH BbIOOP MaTepHAJIOB.
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Bp160p KOHCTPYKITMOHHBIX MAaTEPUAIIOB /I KOHKPETHOTO TEXHOJIOTHYECKOTO
mporiecca. Beibop marepuasioB At TEXHOJIOTHIA TepepaboTku moiuMepoB. Kputepuu
1 aJITOPUTM BbIOOpa KOHCTPYKIIMOHHBIX MAaTEPUATIOB. DKOJOTHUYECKUE 1
SKOHOMHUYECKHE ACTIEKThl MATEPUATIOBEICHHS U 3alIUTHl MATEPUATIOB OT KOPPO3UH.

4. O0beM y4eOHOM JUCHUILINHBI

o B 3aueTHBIX B akanem.
Bupl yue6HO# paboThI

€IMHULIAX qacax
OO01asi TpyA0eMKOCTh M CUMILIMHBI 10 Y4eOHOMY ILIAHY g 108
KonTakTHas padora - ayANTOPHbIE 3aHATHS: 1,3 48
Jlexumu (Jlek) 0,9 32
[Tpaktuyeckue 3ansatus (I13) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
KonrtaktHas camocrositenbHast pabora 11 0,2
CamocrosTenbHOE U3YUYE€HUE Pa3/ieoB AMCHUILUIMHBI ’ 39,8
Buna xkourpoJs: 3auer

Bi bl yac6HOi paGoTs! B 3aueTHBIX B actp.

eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonTakTHas padoTa - ayIMTOpPHbIE 3aHATHA: 1,3 36
Jlexuuu (Jlek) 0,9 24
[Ipaktuueckue 3ansatus (I113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KonrtakTHast camocrosTenbHas pabora 11 0,15
CaMOoCTOSTENbHOE U3YUYEHUE Pa3/1€]0B JUCIUILINHEI ’ 29,85
Buj xourpoas: 3auer

AHHoOTalus padoyell NporpaMmMbl JMCHMILIMHBI «JIaGopaTOpHBIH NPAKTHUKYM 1O

npomeccaM U annaparaMm XuMmu4ueckoii Texnojorun» (51.B.16)

1. Heap AMCUMIUIMHBI - 3aKpEIUICHHE 3HAHUM, MOJIYYEHHBIX IpPU H3y4YE€HUU
mucuuruinHel «lIpomeccel M anmapatbl XUMHUYECKOW TEXHOJIOTMU» B OOJACTH OCHOB
TUIPaBIMYECKUX, TEIUIOOOMEHHBIX U MacCOOOMEHHBIX IMPOILIECCOB, YTO HEOOXOAUMO
OpU MOJArOTOBKE OakajaBpoB IO  JIAHHOMY  HANpaBiICHUIO JUIsl  Hay4dyHO-
HCCIIEA0BATENIBCKON U MPOEKTHO-TEXHOJIOTUYECKON JEATEIBHOCTH.

2. B pe3yabTrare M3y4yeHusi AMCHMIIMHBI 00y4YaOIMiicsa MO NporpaMMe 0akajaBpuarta
JMOJI7KEH:
Obaadoams CleqyIMUMA KOMIETSHIMSIMHE:
- CIIOCOOHOCTHIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIUIMH B
npoeCCUOHATBHON ~ AEATENbHOCTH, TNPUMEHATh METOJbl MAaTeMaTHYeCKOro aHajiu3a M|
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepruMeHTanbHoro uccienoBanus (OITK — 2);
- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI JUIsI TOHUMAaHHUs
OKpy»Xaroriero mupa u sieieanit npupo;s (OITK — 3);
- CIIOCOOHOCTBIO IIAHMPOBATH HKCHEPUMEHTAIbHbIE MCCIIEOBAaHUS, MOJIy4aTh, 00pabaTeiBaTh U
aHanm3upoBaTh mnodydeHHble pe3ynbTaThl (IIK -15) B obOmacth HaydyHO-HMCCIIETOBATEIHCKON
JeATEIbHOCTH.
3. B pe3yabTaTe 0CBOCHHS TUCIUIIHHBI 00YYAIOIIMIACS T0JIKEH:
3HATD:
- 3aKOHBI IEPEHOCA UMITYJIbCA, TEIJIOTHI U MACCHI;
- OCHOBHBIE YpaBHEHMSI IPUKIIAAHON THIPABINKH U 3aKOHOMEPHOCTH NEPEMELLIEHUS )KUIKOCTEH;
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- OCHOBHBIE 3aKOHOMEPHOCTHU MPOLIECCOB OCAXKIEHUS, PUIBTPOBAHUS U TEUECHUS Yepe3 3epPHUCTHIC
ciou;

- (pu3MUECKyIO CYIIHOCTD MPOLIECCOB TEILIO- U MaCCOOOMEHA; OCHOBHbIE KHHETHUYECKHE
3aKOHOMEPHOCTH MacCONEPEeHOca ISl CUCTEM Ta3(Tap)-KUJIKOCTh;

- THUIOBBIE MPOIECCHl XUMUYECKOM TEXHOJOTHH, COOTBETCTBYIOIIME amnmapaTbl U METOAbl X
pacuera.

YMETh:

- ONIPE/ICIIATh XapaKTep ABMKCHUS KUAKOCTEH U ra3oB;

- HCII0JIb30BaTh OCHOBHbIE KHHETHUECKHUE 3aKOHOMEPHOCTH TEIUIO- U MacCOMepeHoca MpH aHaIu3e
TEIUIOBBIX U MAaCCOOOMEHHBIX MTPOIIECCOB;

- COCTaBIISATh MaTepuaibHbIe U TEILIOBbIE OAAHCHI JJI CUCTEM ra3(map)-KHUIKOCTh;

- pacCUMTHIBATh MapaMeTPhl HACOCHOTO, TEIUIO- U MaCCOOOMEHHOTO 000py10BaHMS;

- COCTaBIISATh TEXHOJIOTHUECKHUE CXEMbI M H300pakaTh Ha HUX OCHOBHBIE alllaparthl;

- AQHAJIM3UPOBATH SKCICPHUMCHTAJIBHO ITOJYYCHHBIC M TCOPCTHUYCCKU PACCUYHHUTAHHBIC ITOKA3aTCIIN
paboThI anmaparos.

BJIAJIETh:

- METOJIOJIOTHEH pacueTa TuAPOMEXaHUYECKUX, TETUIOBBIX U MACCOOOMEHHBIX MPOIECCOB.

- METOJaMH COCTaBJICHHUA TEXHOJIOI'MYCCKUX CXEM.

3.KpaTkoe coaep:kaHue THCHUTINHBI

Ne i/m HanmenoBanue 1a060paTOpHbIX padoT

1 Omnpenenenue pesKMMOB TEUEHUS KHUIKOCTEH.

2 Nzydenne nmpoduiist CKOpOCTEH MOTOKA B TPYOOIIPOBO/IE.

3 I'uapaBnrueckoe COMPOTUBIICHUE B TPYOOIIPOBOIaX
(METaJITMYECKOM U CTEKIITHHOM) M DJIEMEHTaX TPYOOIPOBOTHON
apMaTyphbl.

4 Omnpenenenne TUIPABINYECKOTO COMPOTUBICHUS IPSMOTO
y4JacTka TpyOoomnpoBoJa.

5 Omnpenenenue ruApaBInueCcKOro COMMPOTUBIICHHS B DJIEMEHTAX

TpYOOIIPOBOHOM apMaTyphl (IuadparMa, IpocceabHbI BEHTUID).

6 Omnpenenenye ruipoJMHAMHUYECKOT0 COTIPOTUBIIEHUS CYyXOM
CUTYATOH TapeJaKu KOJOHHOTO ammapara.

7 Omnpenenenye TUAPaBIMYECKOrO COMTPOTUBIIEHUS OpOIIaeMOn
CUTYATOM TapesKu KOJIOHHOTO armapara.

8 W3mepeHune ruipaBiIndeckoro COpoTHBIEHHUS TPYOHOTO U
MEXTPYOHOTO MPOCTPAHCTBA TEITNIOOOMEHHOIO anmnapara.

9 KannOpoBka pacxogomepa BECOBBIM METOOM.

10 N3ydeHne xapakTepUCTHK IIEHTPOOEKHBIX HACOCOB.

11 Omnpenenenue KodpQuIMEHTa TeIUlonepeaadyn B JIBYXTPYOHBIX
TEII000MEHHUKAX.

12 Tennonepenaya B METAIUTMYECKOM U CTEKISTHHOM KOXKYXOTPYOHBIX
TEII000MEHHUKAX.

13 HHTeHCHBHOCTD TerIonepe1aun B IUTACTHHYATOM
TEII000MEHHUKE

14 W3ydeHnue npoiiecca HeCTallMOHAPHOTO TeII00OMeHa B anmapaTe ¢
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MEIIAIKOHN U IOTPYKHBIM 3MEEBUKOM.

15 Omnpenenenne K03¢hHUIMEHTOB MacCOOTIa4H B ra3oBod (ase mpu
WCIIAPEHHUH JKUAKOCTH B BO3AYIIHBIA MOTOK MM IPU KOHACHCAIIUU
napa Ha IUICHKE KHJIKOCTH B HACaJ0YHOMN KOJIOHHE.

16 Onpenenenne kod(hGHUIMEHTOB MAaCCOOTAYN B XKUAKOW (a3e mpH
JecopOIMH JUOKCUIA YIIIepoa U3 BOJIbI B INICHOYHOW KOJIOHHE.

17 W3yuenne COBMECTHOTO TEIUIO- M MaccooOMeHa B HACaJ04HOU
KOJIOHHE.

18 W3yuenne mporecca MNpPOCTOW TEPErOHKH OWHApPHOM cMmecu
M30TPOITaHOII-BOIA.

19 N3ydenue mpouecca NpocToil MEperoHku OMHApHOM cMecu BoJa-
ATHJICHTJIUKOJIb.

20 W3ydyenue mnpoiecca nepuoguveckord pekTu(UKanud OUHAPHOMI
CMECH 3TaHOJI-BOA.

21 Paznienienne pacTBOpPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOpATHBIM
OCMOCOM.

22 OmnpeneneHre CKOPOCTH CBOOOTHOTO OCAXKICHUSI TBEPIBIX YACTHIL
Y BCIUTBITHUS ITY3BIPEH B KHUIKOCTSIX.

23 N3ydenue mpouecca GuIbTPOBaHUS CYCHEH3UU.

24 l'uapopvHamMuKka ~ HEMOJIBHKHOTO " TICEB/I00KIKEHHOTO

3CPHUCTOI'O CJIOA.

4.00beM yueOHOH TUCHHMIIINHBI

. AKajn.
Buj yueoHoii padoThl 3E yac.
OO611ast TPYA0EMKOCTh AUCHUIIMHBI 2 72
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,89 32
JlaGopatopusbie pabotsl (JIP) 0,89 32
CamocrosiTejibHas padoTa 1,11 40
KoHTakTHas camocTosiTeNbHas paboTa 111 0,2
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCHUILIMHBI ’ 39,8
Bu1 HTOroBOro KOHTPOJIA: 3auer
. AcTpoH.
Bup yueOHoit padoTbl 3E
yac.
OO0mast TpyA0€MKOCTh TUCIUTLIMHBI 2 54
KonTakTHas pa6ora — aynuropHsble 3ausatusi: | 0,89 24
JlabopaTtopusie padoTs (JIP) 0,89 24
CamocrosiTejibHasi padoTa 1,11 30
0,15
CaMOCTOSITETbHOE U3YUYECHUE Pa3JIeNIOB 1,11 29 85
NUCHUNIINHEI '
Buj MTOroBOro KOHTpOJIf: 3auer
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AHHOTanua padoyeil nporpaMmmal TucUUIIMHBI «[IpoekTHPOBaHMeE MPOLECCOB U
annapaToB xummuieckoii Texnosiorun» (b1.B.17)

1. Heab JMCUMNJIMHBI - CYIIECTBEHHO PACIIUPUTh, CACTEMATU3UPOBATh U UCIIOJIb30BATh Ha
MPAKTUKE 3HAHUH OCHOB T'MAPABINYECKHX, TEIUIOBBIX U MaCCOOOMEHHBIX IPOLIECCOB
XUMHUYECKON TEXHOJIOTHUH, TTO3BOJISIONIUX BBITYCKHUKAM OCYIIECTBISATh HAYYHO-
HCCIIEIOBATENbCKYIO U IIPAKTUUECKYIO padOTy Ha MPEANIPUATHSAX.

2. B pe3yabTare M3yuyeHUs TUCHUILIMHBI 00yYyaloluiicsi Mo mporpamMme OGakajiaBpuara
JOJIKeH
061a0ams CIeAYIOUUMHI KOMIIETEHUIUSIMU:

- CIIOCOOHOCTBIO Yy4aCcTBOBATh B COBEPILIEHCTBOBAHUYU TEXHOJIOIMUYECKUX MPOLIECCOB C MMO3ULIUN
SHEPro- M pecypcocOeperkeH s, MUHUMH3AIIUK BO3/ICHCTBUS Ha OKpy)aroryio cpeay (ITK-2);

- TOTOBHOCTBIO 00OCHOBBIBATh KOHKPETHBIE TEXHUYECKHUE PELICHHUs TIpU pa3paboTke
TEXHOJIOTHYECKHX MPOIIECCOB; BEIOMPATh TEXHUUYECKHE CPEICTBA U TEXHOJIOTHH, HAlIPaBJICHHBIEC HA
MUHHMH3ALKIO aHTPOIIOTCHHOTO BO3/ICHCTBUS Ha OKpyskatoinyto cpeny (ITK-5).

- CIIOCOOHOCTHIO MJIAHUPOBATh SKCIIEPUMEHTANIbHBIE HCCIIeI0BAHUS, T0Ty4aTh, 00pabaThIBaTh U
aHAJIM3UPOBaTh NMoJydeHHbIe pe3ynbTarsl (ITK-15).

3HATb:

- METO/Ibl pacyeTa TEeII0- U MaCCOOOMEHHBIX aIllapaToB;

- OCHOBHBIE MPUHIIUIIBI OPTaHU3AIUH TPOIIECCOB XUMUYECKOM TEXHOJIOTUH;

- TUIOBBIE NPOLECCHl XUMUYECKOM TEXHOJOIMH, COOTBETCTBYIOIME amnmapaTbl U METOAbl HX
pacuera;

- METO/Ibl COCTaBJIEHUsI TEXHOJOTUYECKUX CXEM C HAHECEHHEM BCEX alIapaToB.

YMEThb:

- COCTaBJIATh MaTEpUaJIbHbIE U TEIJIOBBIE OAIAHCHI JUIS CUCTEM Ia3-KUAKOCTD;

- paccUMTHIBATh MMapaMeTPhl TEILJIO - © MAaCCOOOMEHHOT0 000PYI0BaHUS U HACOCOB;

- noAOupaTh cTaHapTHOE 000PYAOBaHKE, UCIIOIb3YEMOE B XUMUYECKOM MPOMBIIIIEHHOCTH.
BJIAIETD:

- METOJOJIOTHMEeM pacyera OCHOBHBIX IapaMEeTpOB THUIPOMEXAHMYECKUX, TEIJIOBBIX H
MacCOOOMEHHBIX MPOIIECCOB;

- OCHOBAaMH IMPaBWJIBHOTO MO00pa TEIJI0 U MaCCOOOMEHHOTO 000py10BaHUS;

- METO/IaMH COCTaBJIEHMs TEXHOJOIMUYECKHMX CXeM U TIpadUuyecKoro H300pakeHUs OCHOBHOTO
000pyT0BaHUs.

3. Kparkoe conep:xanue qTHCHUNIHHBI
BBenenne. ®u3nko-xuMHUYECKHE OCHOBBI M OCOOEHHOCTH YCJIOBHM IpOBEIEHUS Mpoliecca

pasaeneHus KUAKUX TOMOTeHHBIX cMecel pekTudukamnueir. OnucaHue MPUHIUIHAIBHON CXEMBI

pEeKTU(UKAIIMOHHONW YCTAHOBKHM HENpPEpPHIBHOrO JeicTBUsA. CpaBHEHHE M 00JACTH MPUMEHEHUS

HACaJI0YHBIX U Tapeib4aThiX KOMOHH. [locTpoeHre paBHOBECHOM JTMHUU Ha OCHOBE MOTYyYEHHBIX

WHIMBUIYATBHBIX 3aJIaHUH.

Pa3nea 1. Pacuér pekTudUKALINOHHOMH KOJIOHHBI

1.1. Pacuér Hacao4HOM peKTU(PHUKAIIMOHHON KOJOHHBI HENPEPHIBHOTO IeHCTBUA (7151 TpeX
pa3MepoB HACAIKH).

MarepuanbHblii OanaHc KOJOHHBL. Pacu€r MuHMManabHOrO M pabouyero (puermMoBOro YMcIia.
[Toctpoenue pabouux nuHUI. Pacu€r ckopoctu mapoB M auamerpa KoJOHHBL. OnpeneneHue
BBICOTHI HACaJK{ MO MOIU(UIIMPOBAHHOMY ypaBHEHHMIO Maccoonepenauu. OmnpezneneHue oouero
4yUCla U BBICOTHI €IMHUIL ITepeHoca. Pacuér rugpaBiIndeckoro CONpOTUBIICHUS HACAAKU.

1.2. Pacuér TapenbuaToi peKTU()PUKALMOHHON KOJIOHHBI HEMTPEPBIBHOTO JICHCTBUSI.

[IpenBaputenbHblii  BBIOOp  Tapelok. MaTepuanbHbpld  OaJlaHC  KOJOHHBL.  Pacuér
MUHHMAaJIBHOTO U pabodero ¢erMoBoro ymcia. Pacuér ckopocTu mapoB W JuaMeTpa KOJOHHHI.
[Toctpoenue pabGouux nuHui. OnpeneneHre BBICOTHI CBETJIONO CJOS KUAKOCTH Ha Tapeike M
napocoiepskanusi 6apootaxHoro ciosi. Pacuér xoadduumentoB maccoonepenauu, odIero yucia
enuHuI nepeHoca, rddexruBHocTr M0 Mapdpu. Pacuer BbicoThl KOMOHHBI Ha ocHOBe KIIJ[ mo
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Mbspdpu ¢ MOCTpOGHHEM KHHETHYECKOW JIMHUU. PacyeT TruapaBiIMdecKoro COMPOTHBICHUS
KOJIOHHBI.
1.3. CpaBHeHHE JaHHBIX pacu€Ta HACAJO4YHOM W TapenbyaTodl KoJoHH. ComocTaBieHue
JAHHBIX, MOJIYYCHHBIX IO MIPOrpaMMaM KOMIIBIOTEPHBIX H PYYHBIX pacdéToOB. BHIOOp KOJOHHBI.

Pa3nes 2. Pacuér u BbI0OP Ten1000MeHHUKOB
Pacuér u BpIOOp TErIOOOMEHHUKOB IO OOLIEH cxeMme: -pacuéT TEIUIOBOM Harpysku; -

OTIpeJICJICHUE TEIIOBOTO PEeXMMa W CpelHedl JBWXKYIIEH CHibl, - NpHOIMKEHHAs OLEHKa
K03 (HULMEHTOB TEIUIO0TIauH, KO3 PUIIMEHTa TeIionepeaadn, MOBepXHOCTH Fop; - BBIOOp THIA
U HOPMAJIM30BAaHHOTO BapWaHTa KOHCTPYKIMM; - ONpEACNICHHE IapaMeTpOB KOHCTPYKLUHU
(Hampumep, Ui KOKyXOTpYyOHOTO TeIIOOOMEHHHKA: YKclia TpyO U Yucia X0J10B, TuaMeTpa Tpyo,
IaMeTpa KOXXyXa, TIOBEPXHOCTH TEIUIOOOMEHHUKAa Fuopw ¥ 1p.); - COIOCTaBJICHHE
OpUEHTUPOBOUHON Fop U Fuopw; - COIMOCTaBIEHHE JaHHBIX, IOJYYEHHBIX [0 Mporpammam
KOMIIBIOTEPHBIX M PYYHBIX Pacu€ToB; -THAPABIMYECKUN pacyeT; - BBIOOP ONTHMAIbHOTO
BapHaHTa TEIIO0OMEHHHUKA.

2.1. PacuéT KOXKyX0TpyOUYaToro HCIapuTeIs.

2.2. Pacuét xoHneHcaTopa (KoxXKyxoTpy04aToro win MmiacTUHYATOrO).

2.3. Pacuér momorpesarens (KOXyXoTpyO4aToro Wid MiIacTUHYATOTO).

2.4. Pacy€r XonoIuIbHUKOB AUCTUIIATA U KyOOBOTO OCTaTKa (KOKYyXOTpyOUaThIX WU

MJIACTUHYATHIX ).
Pasznen 3. 'mapoaunamMuveckue pacuersbl

3.1. PacuéT ruapaBIuvIecKoro COMpOTHBICHUS TPYOOIIPOBOIOB.

3.2. PacuéT onTuManbHBIX TUAMETPOB TPYOOIIPOBOIOB.

3.3. Pacuér u moxgbop HacoCoB.

Pasznea 4. I'padpuueckoe opopmiienune

Texnonormueckast cxeMa. PekTupukanyoHHas KOJIOHHA ONPEACICHHOTO THHAa C

M300pakeHNeM JleTaiell KOHTAKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B pazzene 1.

4. O0beM y4eOHOM TUCHUTITHHBI

Bua y4yeOHoii padboThI 3E AKkaj. yac.
O0mas TpyA0EMKOCTb JMCIHILIHHBI 2 72
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,44 16
[TpakTnueckue 3anstus (I13) 0,44 16
CamocrosiTesibHas pa6oTa 1,56 56
KoHTakTHas camocTosiTeNbHas paboTa 0,2
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIOB 1,56 558
MUCLIUATIIUHEI '
BuJ HTOroBOro KOHTPOJIA: 3amTa KypcoBOTO MPOEKTA
Buj y4yeOHoii paboThI 3E AcTp. yac.
O01mas TpyA0eMKOCTh U CHUILIUHbI 2 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,44 12
[TpakTuueckue 3ansatus (I113) 0,44 12
CamocrosiTesbHasi padoTa 1,56 42
KonTtakTHas camocrosiTenbHas pabora 0,15
CamocrosTenbHOE H3YUCHHE Pa3IeIOB 1,56 41.85
JHACHUATUINHBI '
Bua uTOoroBoro KOHTpoJIA: 3aupra Kypcosoro
MIPOEKTa

«JIEKTHBHbIE JTUCHHUILVIMHBI 10 PU3HYECKOH KyabType U cnopry» (b1.B.18)
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1o HanpaBJeHuIo moaAroToBku — 18.03.02 «IHepro- u pecypcocoeperaroniue npoueccobl B
XUMHUYECKOH TeXHOJIOTuM, HeTeXuMIU U OMOTEXHOJIOTHI»
¢dopma o0yueHust — ouHasn
kBasnukanus — 6akaaaBp
npoduib — «OcCHOBHBIE MPoOLecChl XUMHUYECKHX MPOU3BOICTB H XMMHYeCKasi KUOepHEeTUKA»

1 Ienp AMCHMIVIMHBI COCTOMT B (DOPMUPOBAHMM 3HAHMW M 3aKOHOMEpPHOCTEH 1Jis
BOCCTaHOBJICHHUS HApYUICHHBIX WM BPEMEHHO YTPAYCHHBIX (YHKUIMH OpraHM3Ma YeloBeKa C
OTKJIOHEHUSIMM B COCTOSIHUM  3/I0pOBbsSl; IPUOOPETEHUM HAaBBIKOB, HEOOXOIMMBIX  JJIS
npoMIAKTUKK TPaBMAaTU3Ma BO BPEMS 3aHATUH, TPEHUPOBOYHBIX M CHOPTUBHBIX MEPOIPUATHI;
YMEHUH COCTABIIATh KOMIUIEKCHI (PU3UUECKUX YIPAXKHEHUH, Ul JIML C OTKIOHEHUSIMU B COCTOSIHUU
3I0pOBbsI C LIEbI0 BOCCTAHOBIICHHS y HUX HAPYIICHHBIX WIM BPEMEHHO YTPAUCHHBIX (DYHKIIHIA;
3HAaHUM Hay4yHO-OMOJIOTMYECKHUX, [€Jarori4eckux M IPaKTHUYECKHMX OCHOB  aJIallTUBHOM
¢u3nUecKoil KyJIbTypsl U CHOpTa; OOYYEeHHH TEXHUYECKMM M TAaKTHYECKUM INpHEMaM OIHOTO W3
BbIOPAHHBIX BHJIOB CIIOpTa

2 B pe3yabTaTe n3y4eHusi AUCHUILINHBI 00y4aIOLIUIICA N0 MporpaMMe 0aKajlaBpuara
JOJI2KeH

Obaadams CIENYIOIAMA KOMIICTCHITHSIMH

— CIIOCOOHOCTBIO K CaMOpPa3BUTHUIO, CaMOpEAIU3alMM, HCIOJb30BAHUIO TBOPYECKOIO
norernuana (OK-7);

—  CIIOCOOHOCTBIO UCIIOJIb30BATh METOABI U CPEJICTBAa (PU3UUECKOM KYJIBTYphI Ul 0OecreyeHus
HOJIHOIIEHHOH COLMANIbHOU U mpodeccronanbaol nestensHoctr (OK-8);
3nams:

- HAyYHO-TIPaKTUYECKHE OCHOBBI aJaITUBHON (PU3NYECKON KYJIBTYpHI U
CIIOpTa;

—  COLMAJIbHO-OMOJIOTHYECKUE OCHOBBI aJJalITUBHOM (PU3NYECKOM KYIbTYpPhI U CIIOPTA;

— BIMSHHUE O370POBUTEIBHBIX CHUCTEM (PU3MUECKOr0 BOCIIHUTAHMS HA YKpPEIJIEHHE 370POBbB,
npodunakTuKy npogeccuoHaIbHbIX 3a001eBaHMil U BpeaHbIX MpuBblueK (30XK);

—  CcrocOObI KOHTPOJISL U OLEHKU (PU3MUECKOT0 pa3BUTHS U (PU3NUECKON OATOTOBICHHOCTH;

— TpaBWja U CHOCOObI IUIAHWPOBAHMSI WMHIMBUIYaJIbHBIX 3aHATUN pPA3IUYHONW LIEJIEBOM
HaIPaBJIEHHOCTH;

— BO3MOXXHOCTUM BOCCTaHOBJICHHMS OCTaBUIMXCS TIOCi€ OOJE€3HM WM TpaBMbl, (QYHKUIUN
OpraHM3Ma 4YeJIOBEKa;

- crioptuBHble Tpaguuuu MXTU-PXTY um. JI.1. Menneneena.
Ymemo:

— TPOBOJUTH KOMIUIEKC MEPONPUATUHN MO NMPEAYNPENKACHUIO MPOrPECCUPOBAHUS OCHOBHOTO
3a00JIeBaHUsl OPraHU3Ma JIUL], C OTKJIOHEHUSIMU B COCTOSIHUH 3/10POBbS;

—  BBINOJHATH HHAMBUIYAIbHO MOAOOPAaHHBIE KOMIUIEKCHI 110 03/10POBUTENBHOM (a1aTHBHON)
(bu3nuecKoil KyabType U pa3IudHbIM BUIaM CIOPTa;

- CaMOCTOSITENIbHO 3aHUMAThCS JANTUBHON (PU3UYECKON KYIbTYypOoH U
CIIOPTOM;

— OCYIIECTBJISATH TBOPYECKOE COTPYAHHYECTBO B KOJUIGKTMBHBIX (opMax 3aHATUH
a/IaNITUBHON (PU3NYECKOU KYIbTYPOH U CIIOPTOM.

Braoemw:

— cmocobamMu oOecreyeHHs YCIOBHM JUIsi Haubojee IOJHOTO YCTPaHEHUs OrpaHHYCHHUN
KHU3HEEATEIbHOCTH, BBI3BAHHBIX HApYIIEHHEM WJIM BPEMEHHOM yTpaTod (QyHKIMA
OpraHu3Ma 4eJIoBeKa;

— CpeACTBaMM U METOJaMH YKpeIUIEHUS WHIWBUIYaJbHOTO 3/I0pOBbS, (PU3NYECKOTO
CaMOCOBEPILEHCTBOBAHMS;

— JIOJDKHBIM YPOBHEM (H3UYECKOI MOJTrOTOBIEHHOCTH, HEOOXOJUMBIM JJIsi KauyeCTBEHHOTO
YCBOGHHUSI NMPOQPECCHOHANBHBIX YMEHHI M HaBBIKOB B Ipoliecce OOy4deHHs] B BY3e, IS
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oOecrieueHrsT TIOJHOIEHHON COIMANbHOW M TPO(PECCHOHATLHON NEATeTLHOCTH IIOCIEe

OKOHYAHUS y4eOHOTO 3aBEJICHUS;

—  TEXHMYECKUMU W TaKTHUYECKUMHU HaBbIKAMHU B OJHOM W3 BHJIOB
croprTa.

3 KpaTtkoe coaep:kanue TUCHUILIUHBI

[IpenycMOTpeHBI MPaKTUYECKUE 3aHATHS 00ydJaromerocss B 0akajgaBpuare 1Mo JUCHIUTIINHE
«@u3uueckan Kyaromypa u cnopm (31eKkmueHbvle oucyuniunot)» B oobeme 196 akan. gacos / 147
acTp. 4acoB B TE€UEHHUE YeThIpex cemecTpoB (mo 32 akan. 4. B 1 u 4 cem., mo 66 yac. Bo 2 u 3
ceMecTpax), a TakKe caMocTosTeNnbHas pabora B oObeme 132 akaa. dacoB / 99 actp. yacoB B
TEUEHUE YETHIPEX CEMECTPOB.

KoHTposib ycreBaeMoCTH CTYAEHTOB BEIETCS MO MPUHATON B YHHBEPCUTETE PEUTHHTOBOM
CUCTEME.

C uenbio onpezaeneHus TPyMIbl 310pOBbs 00yUaOIIUXCsl, B Hayase yueOHoro rojaa kadeapa
(U3UYECKOTO BOCIUTAHUS KOHTPOJHMPYET MPOXOKICHHE CTyJISCHTAMH BpadeOHOrO0 KOHTPOIS,
MPUHUMAS MEAUIIMHCKUE 3aKII0UYEHUS O TPYIIe 310pOBbs Ui 3aHATUN MO GUBUYECKON KYIbType
U CIOPTY U3 TOPOJCKUX MOJUKIUHUK IO MECTY XKUTelIbcTBa cTynenta, ['TI Ne 219, meaumnunckux
LEHTPOB, UMEIOIINX JIMIIEH3UIO Ha TIPABO MPEJOCTABICHUS MEIULIMHCKUX YCIYT.

[lo pe3ynapTaTaM MEIMLIMHCKOIO OCMOTpA IPOUCXOJUT paclpeaeieHUEe CTYIAEHTOB IO
y4€OHBIM OT/ICTICHUSM.

B ocnosHoe otnenenue pacnpenensroTcsl CTYIACHTHI, HA OCHOBAaHUHU JaHHBIX BPauyeOHOro
KOHTPOJISL, UMEIOIINE OCHOBHYIO WJIHM MOJTOTOBUTEIBHYIO TPYIITY 370POBbS.

CTyneHThl, TMONYYMBIIHE CIELUUATBHYIO MEIULUMHCKYI0 rpynny «A» win  «by,
pacIpenensioTcs B cneyuanibHoe Meouyurnckoe oTaeneHue. s ykasaHHOW KaTeropuu CTYIAEHTOB
pa3paboTaHa OTHeIbHAas MporpamMmma.

B cnopmusnoe otneneHue 3auucCisSIFOTCS CTYIEHTHI, UMEIOIINE CIOPTUBHBIE pa3psibl WU
XOpoIIy (pU3NYECKYI0 OJATOTOBKY, O3BOJISIONIYIO UM OBITh 3aUMCIICHHBIM B COOPHBIE KOMAaH/IbI
YHUBEPCUTETA IO PA3JIUYHBIM BUAAM CHOpTa (MEIUIIMHCKAs TPYINa 370pPOBbS — OCHOBHAS HIIU
MOATOTOBUTENbHAS ).

KoHTpousb ycrieBaeMOCTH CTYJIEHTOB BEAETCS IO IIPUHATON B YHHUBEPCHUTETE PEUTHHIOBOMN
CUCTEME.

Pa3zaennbl fucuUnIMHbLI U BUbI 3aHATHH

No Pa3gen auciuIninHbl Bcero, KP CP
/T aKajeMm. 4.
1. | Pa3nen 1. OcHOBBI NOCTPOEHHS 118 48 70

03/10POBUTEIbHOIi TPEHUPOBKH

1.1} O3nopoBuTeNbHAS HAPABIEHHOCTh — KaK 16 12 4
BaKHEHIINN PUHIIUIT CUCTEMBI (PU3UYECKOTO
BOCIIUTAHHUS

1.2] OcHOBBI IOCTPOCHUS 03I0POBUTEITHHOM 42 12 30
TPEHUPOBKHU

1.3] ®u3KynbTypHO-03/10pPOBUTEIHHBIE METOTUKHU H 32 12 20
CUCTEMBI

1.4] OueHka coCTOSIHUSI 37J0POBBS 28 12 16

2 | Pa3nen 2. /IBurarejibHbI€ BO3MOKHOCTH 185 140 45

YyeJiOBeKa — BOCUTaHUEe (PU3NYecKHX
kavecTB. BOCK I'TO

2.1] Tosisnenue u BHeApeHue komriekca ['TO 38 35 3

2.2| BocriutaHue GU3NYECKUX KaYeCTB 53 35 18
o0yJaromuxcst

2.3] Bociutanue ruOKoCcTH 45 35 10

2.4) TToaBMXHOCTB IBUTATEIHLHOIO HABBIKA. 49 35 14
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B3anmocBsi3p GU3HYECKUX KAYEeCTB
3 | Paznen 3. MeToauka opranu3amnum u 25 8 17
NpPOBe/IeHUsI CIIOPTHBHBIX COPEBHOBAHUI U
(Gu3KYJIBTYPHO-MACCOBBIX MEPONIPUSATHIA.
JTHKa Pu3nvecKoii KyJbTYpPhbl U CIOPTA
3.1] XapakTepucTuka CHOPTUBHBIX COPEBHOBAHHH U 5 2 3
(U3KYIBTYPHO-MACCOBBIX MEPOIPUITUI
3.2] Opranuzanusi CHOPTUBHBIX MEPONPHUSATUI 9 2 6
3.3| HpaBcTBEeHHBIE OTHOLICHHSI B COPTE 6 2 4
3.4] TlpodunakTrka HapyIIEHUH CTIOPTUBHOM STHUKH. 9 2 4
BAJIA
NUTOro 328 196 132
4. O0beM y4eOHOIl U CIUTITHHBI
B Cemectp
Bun yuebHoit paboTbl aKaJeM. | ] Il v
qacax
OO6miast Tpy10eMKOCTh TUCIMIUIMHBI 110 328 56 92 90 90
y4eOHOMY IUIaHy
KonrakTHasi pa6oTa — ayJuTOpPHbBIE 196 32 66 66 32
3aHATHSA
[Ipaktnueckue 3anstus (I13) 196 32 66 66 32
CamocrositesbHas padora (CP) 132 24 26 24 58
KoHTtakTHas camocTosTenbHas pabora 66 12 13 12 29
CamocrosiTenbHOE U3yUCHHE Pa3IeTIOB 66 12 13 12 29
JUCIUTLTAHBI
Buja nToroBoro KOHTpoJIs: 3a4uer 3a4eT 3a4eT 3a4er 3a4er
3a4eT / IK3aMeH
B actp Cewmectp
Bun yae6HO# paboTh qacax I I I v
OO0mmast Tpy10eMKOCTh TUCIUTUTHHBI TI0 246 42 69 67,5 67,5
y4eOHOMY IIaHy
KonrakTHasi pa6oTa — ayiuTOpHbBIE 147 24 49,5 49,5 24
3aHATHSA
[Tpaktuueckue 3ansatus (I113) 147 24 495 495 24
CamocroniTesnHasi padora (CP) 99 18 19,5 18 43,5
KonTakTHas camocrosiTebHas paboTa 495 9 9,75 9 21,75
CamocrosiTenbHOE U3yUE€HHE Pa3/IeTOB 49,5 9 9,75 9 21,75
JUCITUTUTAHBI
Buja nToroBoro KOHTpoJIs: 3a4eT 3a4eT 3a4eT 3a4er 3a4er
3a4eT / IK3aMeH

AHHOTanus padoyeil NPOrpaMmbl AUCHUILIMHBI « MAKPOKHHETHKA XUMHYECKHX
npoueccos» (b1.B.19)
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1. deap AMCHUIUIMHBI — HAy4YUTh CTYIEHTOB METOJAaM aHallu3a W MOJEIUPOBAHUS
XUMHUYECKHX MPOIIECCOB, O0OECIEUMBAIONIUX PE3KOE COKpAIICHHWE CPOKOB IMPOBEACHUS HAYYIHO-
TEXHUUYECKUX MCCIECOBAHUNA TPH OJHOBPEMEHHOM YBEIMYEHHM HX HAJEKHOCTH; croco0am
CO3/IaHUSI HOBBIX IPOU3BOACTB U MHTEHCU(UKAIIUN JTCUCTBYIOIIHX.

2. B pe3ysbTare u3dy4eHusi JMCHUILVIMHBI 00y4al0IIUICA 10 IporpaMmMe 0aKkajaBpuara
JOJIZKeH:

0b61a0ams CIEAYIOUUMI KOMIIETEHIIUSMU:

— CIIOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUIUIMH B
npoecCHOHANBHOM ~ JEATEIbHOCTH, MPUMEHATh METOAbl MaTeMaTH4YeCKOro aHalu3a W
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M AKCIIEpUMeHTaIbHOTO HecienoBanus (OITK-2);

— CHOCOOHOCTHIO MCIOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI JIJIsI IOHUMAaHUS
OKpYy’Karomiero Mupa u sieauii mpupozst (OITK-3);

— CIIOCOOHOCTBIO MPHUMEHATH COBPEMEHHBIE METOJbl HCCIIEOBAHUS TEXHOJIOTMUECKUX
MpOLIECCOB M  MNPHUPOIHBIX Cpel, MCIOJb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B  HAY4HO-
uccienoBareabckoit padore (ITK-14);

3HATb:
— OCHOBHBIC MPUHIHIIBI CUCTECMHOI'O aHAJIM3a XUMHUYCCKUX ITPOLICCCOB,
— OCHOBHBIC MCTOAbLI IMOCTPOCHUA MATCMATHUYCCKUX MOHeﬂeﬁ - KHHETHqCCKOﬁ,

MeX(pa3zoBOro MEpeHoca Ta3-)KUIAKOCTb, XHUMHUYECKUX PEAKTOPOB C  OAHO(A3HBIMH H
MHOTO(a3HBIMH ITOTOKAMH XUMUYECKHX PEarcHTOB,

— MareMaTHYeCKHe METOAbl pEIICHHS YypaBHEHUH MoJeNell peakTopoB U (DHU3HKO-
XUMHYECKHX MPOIECCOB B HUX MPOTEKAIOIINX,

— OCHOBHBIE CIOCOOBI OpraHU3alliud JHEPro-, pecypcocOeperaroIux IMpoLeccoB B
XUMHYECKHX PeaKkTopax,

— CcrocoObl MHTEHCU(HUKAIIMU TPOMBIIUICHHBIX XUMUYECKUX MPOIIECCOB,

— OCHOBHBIE THUIIBI TPOMBIIUICHHBIX BBICOKOA(M(MEKTUBHBIX XUMHUYECKUX PEaKTOPOB U
CIoCcOObI OPraHU3alUU KPYITHOTOHHAKHBIX XUMUYECKHUX MTPOIIECCOB.

yMeTh:

— TMPOBECTU CHCTEMHBIM aHAU3 HOBBIX XHMHUYECKHX IPOILIECCOB U HWHTECHCHUPHUIIMPOBATH
IO LI€JIEBBIM MTPOYKTaM JIEHCTBYIOIINE TPOU3BO/ICTBA,

— BBIBECTH YPAaBHCHHSI XVMHUYCCKUX HWHBAPUAHTOB IS 3aJaHHOW CHCTEMbI PEarcHTOB,
YCTaHOBUTh MHUHHMMAJFHOE YHCJIO PEareHTOB, U3MEPEHHE KOHIICHTPAIMi KOTOPBIX 00ecTeuynBaeT
BO3MO>KHOCTb OLIEHKH MAaKpOKHHETHYECKHUX ITapaMeTpOB MOJIEeH peakTopoB,

— OCYUIECTBHUTbH IO pe3yJibTaTaM J1ab0opaTOPHOTO U CTEHIOBOIO SKCIEPUMEHTAa OCTPOEHNE
KMHETUYECKUX U PEaKTOPHBIX MOJEIEH,

— BBIOpaTh MOJAENs MeX(ha30BOTO MEpPeHoca Teria U MacChl AJIs 3aJIaHHON CUCTEMBbI ra3-
JKUJIKOCTh, OIEHUTh KOHIIEHTPAIIUU MEPEXOIAIIEro KOMIOHEHTa B Ta3e U JKHAKOCTH, PACCUUTAThH
KOX(P(UIIMEHT yCKOpeHHUs abcopOlMM TepexOosIIero KOMIIOHEHTa BCIEIACTBHE XHMHUECKOMH
peakiuu,

— aHAIM3UPOBATh W MOJIEIUPOBATh PEKUMBI PaOOTHI TPOMBIIUICHHBIX PEAKTOPOB C
Tpex(}a3HBIMH CHCTEMaMHU Ta3-)KHJIKOCTh-TBEPJIOC C CYCIICHIUPOBAHHBIMH M CTAI[AOHAPHBIMHU
CJIOSIMU KaTaJIn3aTOpOB,

— TMPOM3BECTH pACYETHl IO YCTAHOBJICHHIO ONTHUMAIBHONW KOHCTPYKIMH peaKkTopa u
PEXHUMOB €ro dKCIUTyaTallly, 00eCIIeYnBaIOIIUX €ro 3aJJaHHYIO TOJ0BYIO MPOU3BOIUTENBHOCTD 110
[[EJIEBOMY MPOJIYKTY,

— ONpENeNUTh  CIOCOOBI  JANBHEWIIEro  TOBBIIICHHS  peHTabenbHOCTH  PaboTHI
MOJIETTUPYEMOI0 PEAKTOPa;

BJIAaJ1€Th:

— uHpopManMeld Mo KOHCTPYKIMSIM BBICOKOIPOU3BOJUTENBHBIX XUMHUYECKUX PEAKTOPOB,
crioco0aMm Iycka peakTopoB, peKUMaxX UX HEMPEPbIBHOM 3KCITyaTallud U OCTaHOBA,
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— METOJIaMHU aHaJIN3a U MOJEIUPOBAHUS XUMHUECKUX ITPOLIECCOB,

— cnoco0amMu pacueTa MaKpOKMHETHYECKHX KOHCTaHT MOJENU IO pe3ysbraTaM
IIPOMBILIIEHHOT'O 3KCIIEPUMEHTA,

— OCHOBHBIMH METOJIaMH PEIICHUS ypaBHEHUH KBAa3UTOMOTEHHBIX M MHOTO(a3HBIX
MOJIEJIEN pEaKTOpOB,

— METOJaMH pacuera — JUIsl 33JaHHOTO XMMMYECKOrO IIpouecca - KOHCTPYKIIHMH
IIPOMBILIUIEHHOT'O PEAKTOpa U PEKUMOB €ro dKCIUTyaTalluu,

— OCHOBHBIMH CIIOCOOaMU MHTEHCU(PHUKAIINY TPOMBIIIJICHHBIX POIIECCOB.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Benenune. CuctemMHbli aHAJIN3 peaKTOPHBIX IpouieccoB. Mepapxuueckrue ypoBHU aHaIu3a U
MCCIIEOBAHMS XUMUYECKUX NTpoLeccoB. OCHOBHBIE NMMOAXOABI K TIOCTPOCHUIO MOJEIIEH PEAKTOPOB U
K pEUICHHI0 TpoOJeMbl MOJEIUPOBAHUS OJHO- M MHOTO(A3HBIX XMMHUYECKHUX IPOIECCOB.
Knaccugukaius MmareMaTH4ecKiX METOI0B MOJEIMPOBAHUS IPOMBIIIJIEHHBIX POLIECCOB.

TeopeTnyeckue OCHOBBI

OcHOBHbIE TIOHATHA O MPUHUUIAX CUCTEMHOIO aHalIM3a XHWMHUYECKUX IIPOLIECCOB.
Maremartuueckie METOJABl pelIeHUsi ypaBHEHUU Mojeneil. CTpyKTypHas W MmapaMeTpudecKas
UACHTUGUKAIMS Mojenell. 3aKOHOMEPHOCTH IPOTEKaHHs CIO0XKHOM XMMHMYECKOW peakuud B
FOMOTE€HHBIX M TEeTEpOreHHBIX (QU3UKO-XUMUYECKUX cuctemax. OrmnpeneneHue MexaHU3Ma
MHOTI'OCTaJUHHOM XMMHUYECKON peakuuu u nocrpoeHue Ha [IK ee kunernueckoit mogenu. Teopus
TEIUI0O ¥ MAaccolepeHoca B OAHO(A3HBIX CHUCTEMax M Ha TpaHMIax paszena (a3 ra3-»KuIKoCTb,
AKHUJIKOCTb-KHJIKOCTb, I'a3 - TBEPAOE, JKUAKOCTh - TBepaoe. O1HO, IBYX U Tpex(a3Hble XUMUUECKUE
CHCTEMBI M Tpouecchl. ['maponuHamuka OAHOGA3HBIX UM MHOTO(a3HBIX MOTOKOB. OCHOBHBIE
3aKOHOMEPHOCTHU MPOTEKaHUs MIPOLECCOB NEPEHOca Tela U MacChl B MHOTO(a3HbIX cUCTEMax MpU
NPOTEKAHWU B HUX WJIM HA TIOBEPXHOCTH pazzenia ux (a3 XUMHUECKUX PEeaKIni.

Metoabl  MOAENMPOBAHUS  XMMHUYECKUX  HPOIECCOB B ABYX(a3HbBIX  CHUCTEMax
ra3(>kMJIKOCTh)- TBEP/0€E, ra3-KHUIAKOCTb.

I'panynel karanusaTopa, IOpUCTas CTPYKTypa TpaHyjbl, MOAEIU IIOPUCTON CTPYKTYpbI
rpanynbl. OO0acTu TPOTEKAaHUS KaTAIUTUYECKUX pEaKkIuil B cucTtemMax ra3 - TBepAoe —
BHeIIHeAu(pPy3noHHas, BHYTpUIUPPY3MOHHAS, KHHETHUYECKass. ODKCHEPUMEHTAJIbHBIE METO/IbI
ompezeneHuss obnacrell mpoTekaHus mporecca. llporeccsl MacconmepeHoca B TIpaHylle —
MOJIEKYJIsIpHasi, KHY/ACEHOBCKas, MoBepxHocTHas auddysus. IlyaseitneBckuit u credaHoBCKHit
notoku. IIpomeccsl mepeHoca Temia B rpa”yie. HecrannoHapHble M CTallMOHApHBIE PEKHUMBI
paboThl rpanynbl. @akTopbl 3PPEKTUBHOCTH MO peareHTaM U XUMHUYECKUM pPeaKkIUsIM. Y paBHEHUS
T dy3MOHHON CTEXUOMETPUHU. EMMHCTBEHHOCTh M1 MHOXKECTBEHHOCTh CTAllMOHAPHBIX COCTOSTHUI
paboTbl 3epHa. OCHOBHBIE CIIOCOOBI MHTEHCU(DHUKAIIMH €r0 pabOTHI.

["azo-xuakocTHble cucTeMbl. ['mapoanHaMuka ra3oxuakodasHeix cucteM. llorpanuunsie
CJIOM TIpU JBWKEHMHM Ta30BOTO Iy3bIpsA B KUAKOCTU. ['a30BbIe My3bIpH B CTOKCOBOM IIOTOKE
KUAKOCTH, IPU YMEPEHHbIX U Oonbliux yuciaax PeliHonpaca. Temno- MacconepeHoc Ha rpaHHIax
ra3-kuakoctb. Ilnenounas wmopgens, ™oxaenb Xurébu u JlankBeprca. Pacuer BenuuuH
a0CcopOLIMOHHBIX MOTOKOB IO MEpPEXoAsIeMy I'paHully paszena (a3 komnoHeHty. KoapduuueHt
YCKOpEeHHs a0copOIMM  BCIEICTBHE XUMHUECKOW peakiuu. YpaBHEHHS U Py3MOHHON
CTEXHOMETPUH 10 aOCOPOLIMOHHBIM TOTOKAaM U peareHTaM.

MeTo bl MOAETMPOBAaHUS XUMHUUECKUX PEAKTOPOB.

Mopenn KaTaInTHYECKUX PEaKTOpoB. KBa3UTOMOreHHbIE MOJENH HJI€aTbHOTO BBITECHEHMS
C aKCHaJIbHBIM WM paJivajbHBIM HaIllpaBICHUEM NTOTOKAa. KBa3MroMOreHHbIE MOJIETHN OJIHO- U ABYX
napaMeTpuueckue C akKCHaIbHBIM W/WIK paJualbHBIM HamnpaBiIC€HUEM IOTOKa pEareHTOB.
MHuorodasHble MOAETH, OAHO- M JBYXIIApaMETPUUYECKHE C aKCHAIbHBIM W/WIM pPaguaIbHBIM
HamnpaBlieHueM MoToka. TpexdasHble CUCTEMBI I'a3-)KUIKOCTh-TBEPAOE C CYCHEHAMPOBAHHBIMU U
CTAllMOHAPHBIMHU CIIOSIMM KaTajau3aTopoB. PexxuMbl TedeHus Tpex¢aszHeix mnoTokos. [lepeman
naBieHus B Tpex(as3HbIx cucteMax. [Iporeccsl nepeHoca Termia U Macchl B Tpex(pa3HbIX CUCTEMaXx.
MeTtoabl MOJENUPOBAaHUS MPOMBIIIICHHBIX Tpex(a3HbIX pPEaKTOPOB. YPaBHEHUS PEaKTOPHBIX
MHBAapHaHTOB. MeTolbl peuleHus] ypaBHEHUM peakTOpHBIX Mozeneidl. CrauuoHapHblE H
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HECTAllMOHAPHbIE  PEXUMBI  pabOThl  peakTopoB. Meroabl pacdyeta MHOXKECTBEHHOCTH
CTallMOHAPHBIX COCTOSHUN. Pacuer KOHCTPYKIUI PEAKTOPOB U PEKUMOB UX IKCILTyaTalUuu.

CoBpeMeHHbIE  NPOOJIEMBl CO3JaHMs 3HEPro- PecypcocOEperaroux MPOMBIIUIEHHBIX
npoueccoB. OCHOBHbIE KPYHMHOTOHH@)KHBIE ITPOMBIIIJIEHHBIE IPOLIECCHI  XUMHYECKOH MU
HE(PTEXUMHUYECKOW MPOMBIIUIEHHOCTH. TEHIEHIMHM MX Pa3BUTUS U OCHOBHBIC HAlpaBJIEHUS HX
UHTCHCU(UKAIIMH. XUMHUECKUE PEAKTOPhl, X KOHCTPYKIIMHU U PEKUMBI IKCIUTyaTanuu. Hosbie
TUIIBI XUMUYECKUX PpEaKTOPOB, IIEPCIEKTUBBI HUX HCIIONB30BAHMS B PA3JIMYHBIX OTPACIAX
NPOMBIIIICHHOCTH. VHTeHCHUKanus paboThl XMMHUYECKHX PEAKTOPOB Ha OCHOBE IMPHHIIUIIOB
COBMEIICHUSI XMMUYECKUX M TEIUI0-MAacCOOOMEHHBIX MPOLECCOB KAaK B PEAKTOPHOM Y3J€, TaKk U B
OTZIEJIBHOM XMMUYECKOM PEAKTOPE.

4. O0beM y4eOHOM JUCHHUILJIMHBI

B 3auetHbix | B akanmem.
Buner yue6HOI paboThI eIMHULIAX qJacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,3 48
Jlexumu (Jlek) 0,4 16
[Tpaktuyeckue 3ansatus (I13) 0,4 16
JlabopaTopnsie 3ansatus (JI3) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI 1,7 59.8

KoHTakTHas camocTosTenbHas pabora 0.2

Bujx koHTpoOJISi: 3a4eT / IK3aMeH - 3auer
B 3auerHbix | B actponom.
Buypl yueOHOH paboThI eIMHHIAX Jacax
O01as TPy/10eMKOCTh THCHHUILJIMHBI 10 YYeOHOMY IJIAHY 3 81
KonTakTHasi padoTa — ay1uTOpPHbIE 3aHATHA: 1,3 36
Jlexuuu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,4 12
JlabopaTopnsie 3ausatust (JI3) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
CaMocTosITENbHOE U3YUYEHUE PA3AEIOB IUCIUIUIMHBI 1,7 44.85
KonTtakTHas camocrositenpHasi paborta 0.15
Bupa koHTpOJISi: 3a4eT / IK3aMeH - 3ader

AHHOTanusA padoyel NporpaMmMsbl JMCHHUIIMHBI «MeToabl KHOCPHETHKH XMMHKO-
TeXHoJIoruieckux npoueccon» (51.B.20)

1. I.Ie.m; AUCHUIIVIMHBI — O6y‘{I/ITB CTYACHTOB MCTOHdaM OITUMH3AIUHA XHWMHUKO-

TCXHOJIOTUYCCKUX IIPOHCCCOB, O6pa60TKC OKCIICPUMCHTAJIBHBIX JAaHHBIX W IIJIAHUPOBAHHUIO

JKCTPEMAJIbHBIX DKCIIEPUMEHTOB.

2. B pesyabTaTe H3y4eHus: AMCHMILIMHBI 00y4alOLIMICA 10 MporpaMmme 0akajiaBpuara
JMOJIKEH:

001a0amsb CAeTYIOIHMH KOMITeTeHIIUSIMM:

- CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIUILINH
B MNpo(ecCHOHANBbHON AEATENbHOCTH, MPUMEHSATh METOAbl MAaTEeMAaTUYEeCKOro aHalu3a M|
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIeprUMeHTanbHoro uccienaoBanus (OITK-2);
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- CHOCOOHOCTBIO  IUIAHUPOBATh SKCIIEPUMEHTAIBHBIC HUCCICIOBaHMS, IMOJIy4arb,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3ynbraThl ([1K-15);

— CIIOCOOHOCTBIO MOJEIMPOBAaTh 3HEPro- M pecypcocOeperaroniye MpoLecch B
npomsbitiecaaocty (ITK-16);

3Hamb:

— METO/Ibl ONTUMH3ALUH CIOKHBIX XUMHUKO-TEXHOJIOIMUECKUX MPOLIECCOB;

— COBPEMEHHBIE AITOPUTMBI AUCIIEPCUOHHOIO, KOPPEISILMOHHOTO U PErPECCUOHHOIO
aHaJIN30B;

- IUTaHBl SKCIIEPUMEHTA JUIsl PeIIeHUs 3aJjad ONTUMHU3ALNHY XUMHKO-TEXHOJIOTHUYECKUX
IIPOLIECCOB.

ymembp:

- BbIOpPAaTh METOJ ONTHUMM3ALUU CIOXKHBIX XMMHUKO-TEXHOJIOIMYECKHX IPOLIECCOB,
aJIeKBaTHBIN [TIOCTAHOBKE 3a/1a4M;

— BbIOpATh COOTBETCTBYIOILYIO IIOCTaHOBKE 3aJ1a4u CTpaTEruio pu
HKCIEPUMEHTAIbHOM TOUCKE ONTUMAJIbHBIX YCIOBHIA;

- BbIOpaTh IJIaH 3KCIEPUMEHTA JIJISl PELIEHMS 331a4U ONITUMU3ALIUN.

enademp:

- METOAAMU ONTHUMM3ALUN XUMHKO-TEXHOJOTHYECKUX MPOLECCOB U ONTUMHU3ALUU
HKCIEPUMEHTAJIbHBIX MUCCIIEN0BaHUM B 001aCTH XUMHUU U XUMUYECKOM TEXHOJIOTHH.

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

Beeoenue.

OCHOBHbIE TIOHATHS U OTIPEICIICHUS.

Paznen 1. OcHoBHbIe XapaKTepPUCTHKH cJay4ailHbIX BeauduH. Omnpenenenue
napaMeTpoB (pyHKIUH pacnpeejeHHs.

1.1 OcnoBubie xapaktepuctuku CB. CBoiicTBa MaTeMaTH4eCKOT0 OXKHAAHUS U JUCTIEPCHH.

PaBHOMepHOE 1 HOpMalIbHOE pacnpeaeaeHus. 3agada 06 abCONIOTHOM OTKJIIOHEHUH.
CnyualiHoe sIBJIeHUE, ClydyallHOE€ COObITHE, ciay4aiiHas BelnuyuHa. HenpepbIBHBIE U JUCKPETHBIE
Clly4aiHble BelIMUuHBL. AKcHMoMBl Teopun BeposiTHOCTH A.H Konmoroposa. BeposTHOCTHBIN psn.
@yHKIHA U IIOTHOCTh pactpeaesieHus. MoMeHTsI pacripenenenns. MaTeMaTnyeckoe OXuaaHue u
JUCIIepcusl CIydallHOM BeIWYMHBI. PaBHOMEpHOE M HOpMaibHOE pacnpeneneHue. KBanTuin.
@®ynkuus Jlamnaca. 3agaua 006 aGCOTOTHOM OTKIOHEHUHU.

1.2. TeHepanpHas COBOKYIHOCTb U cCllyyailHas BbIOOpka. MeToa MaKCHMalbHOTO
npasaonooous. OueHky.

I'eHepanbHas  COBOKYMHOCTb M ciydailHas  BblOOpka.  BoeiOopounas — QyHkius
pactipenenenusi. Teopema ['nuBenko. Ouenku. TpebGoBanus kK HUM. MeETOJ MaKCHUMAaJIbHOTO
npaBono100us. OLeHKH MaTeMaTUYeCKOro OKHUIaHUS U JUCIIEPCUH.

1.3. Knaccudpukauua omubok wuszMepenus. OmpenerneHne IUCHEPCUH MO TEKYHIIUM

WU3MEPEHUSIM.

Knaccudukanms ommbok u3MepeHusi. 3aKOH CJIOKEHUsSI OMHOOK. OmUOKA KOCBEHHBIX
WU3MEPEHMUII. Omnpenenenve  OUCHEpCHH MO TEKYIIUM  HU3MEpPEHUsM  (IJUCTepCUu
BOCITPOM3BOJUMOCTH).

1.4. JloBepurenbHble HHTEpBaJbl M JIOBEPUTEIbHAs BEpPOATHOCTb. (CTaTHCTUYECKUE
runote3bl. [IpoBepka 0AHOPOAHOCTH PE3YIIBTATOB U3MEPEHUM.

JloBEpUTENIBHBIE HMHTEPBAJIbI, JOBEPUTENbHASI BEPOSITHOCTh. CTaTHCTUYECKUE THUIIOTE3BI.
IIpoBepka craTucTH4YeCcKUX THUNOTe3. OLEHKM MaTEMaTU4YECKOro OXHUAAHUS U JHUCIIEPCUN
HOPMAJIBHO pAaclpeesIeHHON ciydaiiHOM BennyuHbl. CpaBHEHHE HECKOJIBKHMX JUCIIEPCHUIL.
Kpurepun baptiera u Koxpena. IIpoBepka 0 fHOpOIHOCTH pe3yIbTaTOB U3MEPEHUN.

Paspnen 2. MeToabl KOppeaIsiiMOHHOTO M PErpecCHOHHOI0 AHAJIU30B.

2.1 Meton koppensiunoHHoro ananusa. Koaddunuentsr koppensuuu.

MeTton koppensiuoHHoro aHanusa. CtoxacTuuyeckas cBsi3b. BbIOOpOuHBIH KO3PHUIMEHT
koppensun. KoadduumeHTs! yacTHOM KOppesum.
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2.2 Ilpubmmkennas perpeccusi. MeTo HaMMEHBITUX KBaIpaToB. PerpeccnonHbIil aHaN3.

[Mpubnmxennas perpeccus. Vcmonbp3oBaHWEe METOJa HAWMEHBIINX KBagpaToOB IS
perpeccun. JIunenHas perpeccust OT 0JHOTo napamerpa. Onucanue perpecCCHOHHOIO aHaIu3a.

2.3. Meroa MHOXKECTBEHHOM KOpPEISALUY.

Meroa MHOXeCTBEHHOH Koppensuuu. [IpoBenenue perpecCHOHHOIO aHaiu3a B MAaTPUYHOMN
dopme.

Pa3znes 3. MeToabl IVIAHUPOBAHMS IKCIIEPUMEHTA.

3.1 OcHOBHBIE TOHATHA TEOPUHU IIJIAHUPOBAHUS OHKcnepuMeHTa. [lonHbld (QakTOpHBIHI
SKCHEPUMEHT.

OcCHOBHbIE TOHATUS M ONPEICIICHUS TEOPUHU IUIAHUPOBaHUS H3KcnepuMeHTa. [lomHbIi
dakTopHbIl  3KcepuMeHT. (ypoBHHM, (akTopsl, (HaKTOpHOE MPOCTPAHCTBO, IapaMeTpsl
ontuMusanun). HecmenianHple U CMEIIaHHBIE OLICHKU.

3.2. JIpoOHbIN (haKTOPHBIN SKCIIEPUMEHT.

Omnwucanue ApoOHOrO (PaKTOPHOTO FKCTepUMEHTa. [IOHATHS TeHepUPYIOIIEro COOTHOLICHHUS
U OTIPEETSIONIEro KoHTpacTa. Pa3peraromas cnocoOHOCTh APOOHOM PEIUIHKY.

3.3. OnTuMuU3aIms METOI0M KPYTOr0 BOCXOKICHHSI TI0 IOBEPXHOCTU OTKIIUKA.

MeTo KpyTOro BOCXOXKICHHS MO0 TOBEPXHOCTH OTKJIMKA. MHTepBan BappupoBanus. IHEeKTHOCTh
METO/Ia KPYTOT0 OBCXOXKICHHUSL.

3.4. KoMIo3ulMOHHbIE IUIaHbl 2-ro mnopsaka bokca-Yuncona. OpToroHajabHbIE ILIAHBI
BTOPOT'O MOPSAKA.

Onucanne obnactu, OMU3KOH K 3KcTpemMyMmy. KoMIosulMoHHBIE IJIaHBl 2-TO MOPSIKa
bokca-Yuncona, ux crtpykrypa. LleHTpanpHbld KOMIIO3MUMOHHBIA IUIAH BTOPOrO IMOpPsJIKa.
«3Be3aHoe» miedo. OpToroHajibHbIE IJIaHbl BTOPOTO MOPSAIKA.

3.5. PorarabenbHble Tu1aHbl BTOporo nopsiaka bokca-Xanrtepa.

PoraraGenbHble M1aHbl BTOpOro nopsnka bokca-Xanrepa. JkBuancTaHTHBIE TOUKH. Pacuer
BEJIMUMHBI «3BE3/IHOTO» IJIeYa.

Paznen 4. Oco0eHHOCTH ONITUMM3AIUN MPOLECCOB XUMHYECKOH TEXHOJIOTHH.

4.1 Knaccudukanus npoueccoB XMMHUECKONH TEXHOJIOIMH. XapaKTEpUCTUKA MapaMeTpOB
CHUCTEM, MaTEMATUYECKUE MOJIENH U UX POJIb B PEIICHUH 3a7a4 ONTUMHU3AINH.

Knaccudukanus mnpoueccoB XHMHUYECKOM TEXHOJOTHMM MCXOJAs U3 BpPEMEHHBIX U
MIPOCTPAHCTBEHHBIX MPU3HAKOB. XapaKTepUCTUKA NapaMeTpoOB cCUCTeM. MaTeMaTuyeckue MoJenu
U UX pOJib B pellleHuH 3aaa4 ontuMmuzanuu. Knaccuduxanus marematuyeckux mojeneil. Monenu
CTaTUYECKUE, JUHAMUYECKHE, C COCPEJIOTOYEHHBIMM TNapaMeTpaMu, C paclpeieleHHbBIMU
napaMeTpami.

4.2. DxoHomuueckas 3(PPEeKTUBHOCTh TEXHOJIOTHYECKUX TMpoIeccoB. Buasl kpurepuen
ONTUMAJILHOCTH.

DKOHOMMYECKast 3¢ (HeKTUBHOCTH TEXHOJIOTMYECKHUX IIPOLIECCOB. [Toxazarenu
3((PEKTUBHOCTH  DJIEMEHTOB  XHMHKO-TEXHOJIOIMUECKOHM  cuUcTeMbl. Buael  kpurepuen
ONTUMANIBHOCTU: B BUAEC (YHKIMOHANA, AaJAUTHBHBIA, B BHIE JIUHEHHONW (QYHKIUKU OT
YIPAaBISIOUUX [TapaMeTPOB. DKOHOMUYECKUE KpUTEPUH. BBIOOp ynpaBisiOmUX MEpEMEHHBIX MPU
ONTUMU3ALIHH.

Paznen 5. Anaauruyeckue MeTOAbl ONITUMHU3AIMH.

5.1. MeToibl ONITUMH3ALIMK, OCHOBaHHBIE HA KJIIACCHYECKOM MAaTeMaTUYECKOM aHaJU3e.

HeoOxonuMble U AOCTATOYHBIE YCIOBHS CYIIECTBOBAHHUS AKCTpeMyMa (YHKIMH OJHOU U
MHOTHX MepeMeHHbIX. ONTUMH3alMsg PaBHOBECHBIX 3K30TEPMHUUYECKUX PpEAKIMM, ONTUMM3ALUS
MHOTOCEKI[HOHHOTO ainadaThuyeckoro peakropa. CenekTUBHOCTh M €€ MCCIeJOBaHKe JUIsl BIOOpa
ONTUMAJIBHBIX YCIOBUN MPOBEACHUS PEAKIIUH.

5.2. YcnoBHBIN 3KcTpeMyM. MeTos HeoIpeIeIeHHbIX MHOKHTeNel Jlarpanxa.

[lonsiTe yciaoBHOro HsKcTpeMyma. Meroa HeompeaerneHHbIX MHoxuTeneil Jlarpanxa.
OnTumanbHOE pacrpesiefieHue MOTOKOB ChIPbsl MEX]ly MapauieIbHO pabOoTalolUMU arnapaTaMu.
OntuMu3anys MHOTOCTaIUHHBIX MPOIIECCOB.

Pa3zpnen 6. MeToabl MaTeMaTH4€CKOr0 IPOrpaMMHPOBAaHMS.
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6.1. Metoa reoMeTpUYECcKOro mporpaMMHUpPOBaHUS.

I'eomeTpuueckoe mTpoOrpaMMUpOBAaHME, BBIBOA OOMIMX cooTHommeHud. OOmias cxema
peleHus 3aa4 METOI0M FeOMETPUUECKOTo MporpaMMupoBanus. J[BolictBenHas Gpynkuus. Pacuer
ONTUMAJILHOTO IHUKJIA IEPUOANUECKON (PUIIbTPAIIHH.

6.2. MeTo1 TMHEMHOTO TPOrpaMMHUPOBAHUS.

Maremaruueckas (dhopmynupoBka MeToaa JIMHEUHOTO MIPOrpaMMHUPOBAHUSL.
['eomeTpuueckoe npencrasiaeHue. Cumrmiekc-mMero Jlanuura.

6.3. Mero AMHAMHUYECKOTO IPOIPaMMUPOBaHUS.

Huuamuyeckoe mnporpammupoBanue. [lpunnun P. bemnvana. Meron auHamMu4eckoro
NpOrpaMMHUPOBaHUsl  CBEpPXYy H  METOJl  JAMHAMHUYECKOTO  MPOTPAaMMHUPOBAHUS  CHU3Y.
Matematuueckass (GopMyinHpoBKa MpuHIUNA onTtuMmanbHocTH. OOmIas cxema pelleHus 3aaay
METO/IOM JTUHAMUYECKOTO MPOTPaMMUPOBAHUS.

3akiiroueHue.

O06o01IeHre TPOIICHHOTO MaTepHuala; pacCMaTPUBACTCS KaK MMOTYYCHHBIC 3HAHHS MOTYT
OBITh MPUMEHEHbl NpPU MPOBEICHUM HAYYHBIX MCCIEJIOBAaHUN i1 IMOCTAHOBKM M 00pabOTKU
AKCIIEPUMEHTOB, ONTUMHU3AINH XUMHUKO-TEXHOJIOTHYECKUX IMPOIECCOB.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHBIX B akanem.

Bunsr yue6HOI paboThI eIMHULIAX qacax
OO0masi Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 4 144
KonrTakTHas padora -ayAuTOpHbIEe 3aHATHSA: 1,8 64
Jlexruu (JIek) 0,9 32
JlabopaTopnsie 3ansatus (JI3) 0,9 32
Camocrositesibaas padora (CP): 2,2 80
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI 2,2 79.6
KoHTakTHas camocTosTenbHas pabota 0.4
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOH

B 3auernsix | B actpon.

Bunpr yue6HOM paboThl €IUHHULIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 108
KonTakTHas padora - ayAuTOpHbIE 3aHATHUS: 1,8 48
Jlekiuu (JIek) 0,9 24
JlabopaTopusbie padoTsl (JIP) 0,9 24
CamocrositesbHas padora (CP): 2,2 60
CamocTosiTeIbHOE U3YUCHHE PA3/IeTIOB AUCITUTUIHMHBI 2,2 59.7
KonTakTHas camocTosiTenbHas paboTa 0.3
Bua koHTpoOas: 3aueT / IK3aMeH - 3auer ¢
OLICHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMILIMHbBI
«MogaesupoBaHue 3Hepro- U pecypcocéeperalommx nNpoueccoB B XUMH4eCKOM TeXHOJI0THH,
Heprexumum u oOuorexnoaorum» (b1.B.21)

1 eap AMCHUMIVIMHBI — IETbI0 JTUCHMIUIMHBI SBISETCS OOy4YeHHE CTYIEHTOB Ha
KOHKpPETHBIX  MpHUMepax MPaKkTUYECKOMY HCIOJIb30BaHUIO METO/Ja  MaTeMaTH4eCKOro
MOJIEJIMPOBAHMUs, BKIIOYAas HE TOJBKO COCTABJIEHUE MAaTEMAaTHMUECKUX OINHMCAHUH, HO H
QITOPUTMBI PEIIEHUs] BOZHUKAIOMIUX 3a/1ay.

2 B pesyabraTe n3y4eHusi AUCHUILINHBI 00y4aKOLIUIICA N0 MporpaMme 0aKajlaBpuara

JMOJIKEH:
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Obnadams CIETYyIONTUMA KOMITCTCHIHSMU:

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCIUIUIMH B
npoecCHOHANBHOM ~ JEATEIbHOCTH, MPUMEHSTh METOJbl MaTeMAaTUYeCKOro aHaiu3a |
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO HecienoBanus (OITK-2);

- CIIOCOOHOCTBIO HCIIOJIB30BATh 3JIEMEHTHI 3KOJIOr0-3KOHOMHYECKOTO aHalIHu3a B CO3/IaHUU
9HEPro- u pecypcocoeperarommux texuosnoruit (IIK-8);

- CIOCOOHOCTBIO  IUIAHUPOBAaTh  AKCIEPUMEHTaJbHbIE  HCCIIEJOBAHUS,  IOJIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3ynbraThl ([1K-15);

- CIIOCOOHOCTBIO MOJEIHUPOBATh SHEPro- M pecypcocOeperaroniye Mporecchl B
npombituiearoctr (I1K-16).

3nameo:

ompesieNieHue, CTPYKTYpy © OJOYHBIA NPUHIUI TIOCTPOCHUS MAaTEeMaTHYEeCKHX
Mojieeif;  JTambl ~ MAaTeMaTU4YecKOro  MOJEIUPOBAaHHUS;  B3aUMOCBS3b  (DU3HUECKOTO U
MaTEeMAaTHYECKOTO  MOJCTUPOBAHUS; MaTeMaTHYeCKHEe MOJENH  IpoleccoB  abcopOiuw,
peKTU(UKALUY, SKCTPAKIUHU, CYIIKH, TEIUIOOOMEHa, KpPUCTAJUIM3alU, aJfOPUTMBbI pacuera
BBIIICYKA3aHHBIX MPOIIECCOB.

Ymemns:

pemaTh 3324l COCTaBIICHUSI MAaTEeMAaTHYE€CKOTO OMMCAHUS, BRIOMPATh METOJI PEIICHHS
c(hOpMyIMPOBAHHON CUCTEMBbl YPaBHEHUH, yCTAaHABINBATH a/ICKBATHOCTh MATEMAaTUYECKON MOJIENH
00BEKTY HMCCIICIOBAHUS, PEIIATh 3a/la4i ONTUMHU3AIMN U MPOSKTUPOBAHUS BBIIICTICPEUUCICHHBIX
XHUMHUKO-TEXHOJIOTHYECKHUX ITPOLECCOB.

Braoemy:

AHAJTUTUYECKUM, SMIIMPUYECKUM U SMIIUPUKO-AaHATTUTUYECKUM METO/IaMH COCTABIICHUS
MaTEeMATHYECKOTO OIMCAHUS; METOJaMH UICHTH()HUKAIINN [TapaMETPOB MAaTEMAaTHICCKIX MOJICIICH;
QIrOpUTMaMHU pacyeTa OCHOBHBIX TEIJIO-, MAacCOOOMEHHBIX MPOLIECCOB B IMPOBEPOUYHON U
MIPOEKTHOM MOCTaHOBKAaX 3a/1a4Hu.

3 Kpartkoe coaep:xaHue JTUCHUILUIHHBI
BBenenue.

Matematuueckue Mmoaenu. Onpenenenue. B3auMocBsi3p MaTeMaTHYeCKUX U (PU3UUIECKUX MOJEIEH.
[TpuOmKeHHbIM  XapakTep MaTeMaTHyecKux Mojenei. JlonmymieHus, HpUHMMAaeMble IIpH
MOCTPOCHUU MaTeMaTHdeckod Mozaenu. Krnaccudukanus MareMaTHUYeCKHX MOJAeNed 1o
BPEMEHHOMY TIPU3HAKY: CTAal[MOHApHbIC, HECTallMOHApHBIC, KBA3HCTAIIMOHAPHBIE MOJEIHU; IO
MIPOCTPAHCTBEHHOMY IMPU3HAKY: C COCPEAOTOYEHHBIMM NapaMeTpaMH, C paclpereleHHbIMU
napameTpamH, s’YeeuHbIe MOJICITH.

Paznen 1. IIpuHOUNBI MOCTPOEHHA MaTeMaTHYeCKHX MoOJeseld W 3Talbl MATEMATHYECKOI0
MO/1eJIMPOBaAHMS.

1.1 CrpykTypa MaTeMaTH4Y€CKOIO OINHUCAHMUS MPOLECCOB XHUMHUYECKOW TEXHOJIOTHMHU. OTallbl
MaTeMaTUYeCKOr0 MOJICTTUPOBAHMUS.

VYpaBHEHHUsI, OTpakarol[le OCHOBHBIE 3aKOHBI COXPAHEHUsI MACChl, JHEPTUHU, UMITYJIbCa, IEPEHOCA,
yCJIOBHSL paBHOBecus, orpaHudeHus. [uddepeHunanbHas W HMHTETpalibHAs 3allUCh 3aKOHOB
coxpanenus. [Ipumenenune Teopembl Octporpaackoro-I'aycca ams BeiBoja auddepeHimanbHon
(dhopMBI 3aKOHOB COXpaHeHUs. MaremaTnueckas XapaKTEpPUCTHKA KJIACCOB YPaBHEHUM, BXOSIINX B
MareMaruyeckoe onucanue. [loctaHoBKa Ha4aIbHOTO M IPaHUYHBIX ycioBuid. KpaeBbie ycinoBus 1
U 2 ponma, cMemiaHHas KpaeBas 3amada. 3amada Komm, CyliecTBOBAHME W €IMHCTBEHHOCTH €€
pemienusi. Ilpumepbl TMOCTAaHOBKM KpaeBBIX YCIOBUH. V3ydeHHE XUMHUKO-TEXHOJIOTMYECKUX
MPOIIECCOB  METOJOM  MAaTeMaTHYECKOTO  MOJEIHUPOBAHUSA.  OTalmbl  MaTEeMaTHYECKOTO
MOJICJIUPOBAHUS:

a) COCTaBJICHME MAaTeMaTHYECKOTO OIMHCAHUS aHATUTHYECKUM CIIOCOOOM, JMIUPHYECKUM
CIocoO0M, aHATTUTUKO-IMITUPHUYECKUM CITOCOOOM.

0) Bribop meTona pemieHuss. AHaATUTHYECKUE U YUCICHHBIE METObI. VICTOUHUKH BO3HUKHOBEHUS
MOTPEIIHOCTeH. AHAIU3 CXOAUMOCTH UTEPAIMOHHBIX METOJIOB. Peanm3arus BEIOpaHHOTO METOJa
penieHus B BUjie anroputma. PazpaboTka mporpaMmsbl pacdera 1o airopuTmy.
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B) YCTaHOBJIEHHE a/IeKBaTHOCTU MOJENHU MO 00bekTy. CTaTHCTUYECKHE TUIOTE3bl M INpPOBEpKa
TUNIOTE3 1O  CTAaTUCTUYECKUM  KpuTepusiM. Kpurtepum  ycTaHOBJIEHHS  aJe€KBaTHOCTH
OJIHOOTKJIMKOBBIX 1 MHOT'OOTKJIMKOBBIX MOJEIICH.

r) Koppexkiust Mozenu mo pesynbraTtamM HakoruieHHOH nH(opmarun. [Tpumepsr.

1.2 bnouyHBIl NOpPUHLMI TOCTPOEHHUS MATEMAaTHYECKUX MOJENIEH XHUMHKO-TEXHOJOTMYECKUX
IIPOLIECCOB.

[IpencraBieHne MaTeMaTUYECKOTO OMUCAHMS B COOTBETCTBUU € OJOYHBIM MpUHLIUIIOM. OCHOBHBIE
0JIOKH, COCTaBJIIOIIME OIIMCAaHUE IIpolecca W MX B3auMOCBI3b. OTpakeHHE NPUHIUIIOB
CHUCTEMHOI'0 aHaJIU3a B OJI0YHOM IMOJX0/Ie K MOCTPOCHUIO MaTeMaTHUYECKUX MOJIEICH.

1.3 HeiipocereBoe MOJEINPOBAHUE.

OnpeneneHne HeUpoceTeBbIX Mozesel. CXOACTBO M pa3iudue ¢ OMOJIOTMYECKUMH HEHPOHHBIMU
ceramu. Knaccudukanust HelpoceTeBbIX Mojeneld. DTanbl pa3paboTKU HEHPOCETEBBIX MOEINEH.
Anroputmbl  oOyuenusi. HelipocereBple mnporpamMmuble makeTbl. [lpumepsl npuMeHeHUs
HUCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Paszgen 2. Ilapamerpuueckass wuaeHTHGUKANUA MojJejeid XUMHKO-TEXHOJOTHYECKUX
NPOLECCOB.

2.1 MeTox MOMEHTOB.

CyIHOCTh U NPUMEHEHHE METOJa MOMEHTOB JIJISi HAaXOXKIEHMSI TOUYEUHBIX OLIEHOK IapamMeTpoOB
MOJIeJIel CTPYKTYpPbI IOTOKOB.

2.2 MeTtoa MakCUMaabHOTO TTPaBAONOA00US.

CyIHOCTh U MPUMEHEHHE METOJa MaKCHUMAaJIbHOTO MPaBIONOAOOUS ISl HAXOXKICHHS TOUYCYHBIX
OLICHOK [TapaMeTPOB MOJEJIEN CTPYKTYphl IOTOKOB.

Pa3pnen 3. Onucanmne CTPYKTYpbI NOTOKOB B annapare HA OCHOBE MOAE/IbHBIX MPeACTABJICHUI
JABHKEHHS NOTOKA.

3.1 DOMmnupuyeckue MeTOAbl YCTAHOBIEHUS CTPYKTYpPbl IOTOKOB. XapakTepucTHKa
CTOXAaCTUYECKOTO0 TIOBEJACHUS YACTUIl C TIOMOIIBIO BHEIIHUX W BHYTPEHHHUX (PYHKIUH
pacnpezienieHusl. ODKCHEpUMEHTAIbHbIE METOJbl OLEHKH BHEIIHUX (YHKUUN pacrnpeeneHusl.
NuaukaTopHble METO/ABI HCCIIEIOBAaHUS CTPYKTYpbl MOTOKOB. OOpalboTka (yHKIUN OTKIMKA IO
METO/JY MOMEHTOB. YYeT CTOXaCTHYECKON MpUPOJbl JBHKEHHS IMOTOKOB B IMApaMETPUUYECKUX
MOJIETISX.

3.2 IlpencraBinenue wmoxeneit B dopme nuddepeHUaNbHBIX ypaBHEHUH U TepeaaTOYHbIX
(GyHKIHIA.

[IpencraBienune Mojeneil CTPYKTYphl TOTOKOB B (hopMe nepenaTouHbixX GyHKIUi. CBS3b MOMEHTOB
pacnpeneneHns YacTUll OTOKA [0 BpeMEHU NpeObIBaHU ¢ IepeaTOuHON QyHKIUEH.

3.3 Ilpumepsl mpUMEHEHHS METO/la MOMEHTOB IS OLIEHKH MNapaMeTpOB MOJENEH CTPYKTYphI
MIOTOKOB.

Onenka mnapaMeTpoB sueedHou, AudPy3HMOHHON, PEHUPKYISIIUOHHOH M KOMOMHHPOBAHHBIX
MOJIEIICH.

Paznen 4. IloctanoBka wm pemeHue 3aga4  pacyera (a3oBbIX pPaBHOBeCHH B
MHOTOKOMIIOHEHTHBIX CHCTEMAaX.

4.1 IlocTaHoBKa 3a7]a4 U pacueT PaBHOBECUM B CHCTEME JKUJIKOCTb — a3, )KUJAKOCTh — Map.

Pacuer paBHOBecHs Kak pelICHHE JTWHEWHON 3a7aud. YYeT HEeWJeaJbHOTO TOBeacHHsS (a3s.
Ornucanne COBMEIIEHHBIX (PA30BBIX U XMMHUYECKUX PaBHOBeCcHMH. MaTemMaTHUecKOoe OMHCAHHE U
QITOPUTM PELICHUS 3a4a4u.

4.2 IlocTaHoBKa 3a7a4 U pacueT paBHOBECUN B CUCTEME KUJKOCTb — )KUIKOCTb.

AHanmm3 yCcTOWYMBOCTH (Pa30BBIX paBHOBeCHH. MaTreMaTuueckoe ONMHMCAHWE W aJTOPUTM pEeIIeHUs
3a/1a4d pacyeTa paBHOBECHUM JKUJIKOCTb- KUIKOCTh U )KUIKOCTh-KHUJIKOCTb-TIap.

Pasnen 5. Pacuer morokoB B ByX(a3HbIX MHOIOKOMIIOHEHTHBIX CHCTEMaX HAa OCHOBe
MO/Ie/IbHBIX NPeICTaBJIeHNH MacconepeHoca.

MHOTOKOMITOHEHTHBIN MacconepeHoc B ogHodazHoi cpexe. IIpsimbie u nepexpecTHbie 3P PEKTHI.
Mopenu npoHHIIaHUS U OOHOBJICHHS TOBEPXHOCTH pasfiena JUisi MaccolepeHoca B JIBYX(a3HbIX
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cpenax. BeIpakeHHe TOTOKOB B MHOTOKOMITOHEHTHOM JBYX(a3HOW cpene dYepe3 MaTpuily
K03 PHIIHEHTOB MaccomepeauH.
Pa3znen 6. Moaem 4 aJITOPUTMBI pacyeTa THIOBBIX MPOLECCOB XMMUYECKO TEXHOJIOTHM.
6.1 Mojenu 1 anropuTMbl pacueTa mporecca abcopouuu.
Ornucanue U alrOpUTMBI pacyeTa mnpoiiecca abcopOIMK Ha OCHOBE MOJENIN BHITECHEHHUS, SYEEUHOI,
T Py3MOHHON MOIETCH.
6.2 Mopenu 1 anropuTMbI pacdyeTa Mpolecca MHOTOKOMIIOHEHTHOM peKTU(dUKaIiy.
JlBa moaxona K MOJEIMPOBAHUIO IPOIECcCa PEKTH(PHUKAIMU: PABHOBECHBI M HEPAaBHOBECHBIN.
MeToapl U anropuTMbl pacdyeTa pPeKTU(PUKAIMOHHBIX KOJOHH. OnucaHue pekTudUKaluu B
Haca/I04YHbIX KOJIOHHAX.
6.3 Mozenu 1 anropuTMbI pacyeTa MpoLecca SKCTPAKIIHH.
DKCTpaKUUs B CUCTEMAX JKUJIKOCTh->KUJIKOCTh. OnKcanue nporecca Ha OCHOBE STYECUHON MOJICIIHU C
00paTHBIMU IOTOKaMU. AJITOPUTM pacdera KOJIOHHOTO 3KCTPAKTOpa.
6.4 Mopenu 1 anropuTMbl pacdeTa Iporecca acopOonum.
Onucanne ¥ anropuTMbl pacyera IMpoliecca Ha OCHOBE MOJENIU BBITECHEHUS, SYEEUHOI,
T Py3MOHHON MOIETCH.
6.5 Mopenu 1 anropuTMBI pacyeTa Mpolecca CYIIKU B TICEBA00KUKEHHOM CIIOE.
Onucanue npoiiecca KOHBEKTUBHOM CYIIKM C YYETOM CTPYKTYpbl ra30BOTO IOTOKAa B ammapare.
AJTOpUTM pacueTa CyIMHIKA (POHTAaHUPYIOIIETO CIOA.
6.6 Mozenu 1 anropuTMbl pacyeTa IpoLecca MacCoBOM KpUCTaIU3alluy U3 pacTBOPOB.
Monenu mporecca KpuCTaIM3alliid Ha OCHOBE METOJIOB MEXaHWKHU CILIOMIHBIX cpea. OCHOBHEIE
MOHSATUS MEXAHUKH CIUIOMIHBIX cpel. Jlomymenus. AJNTOpuTMbl pacuera NEePUOIUYECKHX U
HENPEPBIBHBIX KPUCTAIIN3ATOPOB.
6.7 Mojienu u aJirOpUTMBI pacueTa COBMEIIEHHBIX U OMOTEXHOJIOTUYECKUX MTPOLIECCOB.
XeMopekTudukamusi, xemMocopOuus, OuoIOTHYEeCKass OYUCTKA MPOMBIIIEHHBIX
Hcnonp30BaHue MPUHIIAIIA COBMEICHHS [T MHTEHCU(PHUKAIIMH IPOIIECCOB.
3akiroueHue.

B3aumocBsi3p (pU3MUECKOro M MaTeMaTUYecKoro MOJEIMPOBAHUS B XOJIe pEUIeHHs 3adad
ONTUMU3ALNH, IPOEKTUPOBAHUS U CO3JaHUSI HOBBIX XUMUKO-TEXHOJOTUUECKHUX MPOLIECCOB.

CTOKOB.

4 O0beM yueOHOH TUCHMILINHBI

B
Bunsl yueOHoI paboThI 3a4ETHBIX B axazem.
equHumax | oo
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 6 216
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 2,22 80
Jlexumn (Jlek) 1,78 64
[TpakTuueckue 3anstus (I13) 0,44 16
CamocrositeanHas padora (CP): 2,78 100
CamocrosTenbHas NpopaboTKa pa3esioB JTUCIMILIMHEI 2,78 100
JK3aMeH 36
[ToAroToBKAa K 9K3aMeHY 1,0 35.6
KonTtakTHas paboTa — MpOMEXYTOUYHAs aTTECTaIHs 0.4
Buja koHTpoOJIS: JK3aMeH
B
Bunet yueGHoi paboThl 3a4ETHBIX B acrporom.
emnmnmax | oo
OO0uast TPy10eMKOCTh JHCHHMILIMHBI 10 Y4eOHOMY IVIAHY 6 162
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 2,22 60
Jlexmmm (Jlek) 1,78 45
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[Tpaktuueckue 3ausatus (113) 0,44 12

CamocrositesabHas padora (CP): 2,78 75

Busibl camocTosATenbHON pabOThl U3 Y4EOHOTO MJIaHa 2,78 75

IK3aMeH 27

IToaroToBKa K 3K3aMEHY 1,0 26.7
KonTtakTHas paboTa — MPOMEXKYTOUHAS aTTECTAIHS 0.3
Buj koHTpoOJIS: IK3aMeH

AHHOTAaIUs padoyeil MPporpaMMsbl T CHHIJIHHBI
«MoaenupoBaHue TUIIOBBIX MPOIECCOB XUMUYeckoil TexHooruu» (b1.B.22)

1 Heap AUCHMIUVIMHBI — TENBIO JUCIHUIUIMHBI SBJISETCS OOyYeHHWE CTYACHTOB Ha
KOHKPETHBIX  MpUMepax MPaKTUYECKOMY HCIOJIb30BAaHUIO METOJa  MaTeMaTH4eCKOro
MOJICTTUPOBAHUS, BKIIOUYAsh IIOCTAHOBKY (DH3UKO-XMMHUYECKOTO JKCIEPUMEHTa, 00paboTKy
pe3yNbTaTOB HKCIIEPUMEHTA, COCTABICHHE MAaTeMAaTUYECKUX OMNHMCAHMM, 3alUCh aJrOpPUTMOB
pelIeHNs BOZHUKAIOIIMX 3aja4d U peanu3anus ux Ha OBM.

2 B pesyabTare M3yYeHUsl JUCHUILIMHBI 00y4alOIMIiCA 10 MporpaMMe 0akajnappuara

JOJI2KeH:

Obaadoams cleayOIUMU KOMIETCHIIUSIMHU:

- CHOCOOHOCTBIO HCITOJIb30BATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYUYHBIX JUCIUIUINH B
npoecCHOHANBHOM  JEATEIbHOCTH, MPUMEHATh METOAbl MaTeMaTH4YeCKOro aHalu3za W
MO/ICITUPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIBbHOTO rccieaoanus (OITK-2);

- CIIOCOOHOCTBIO OCYIIECTBIISATh TEXHOJIOTUYECKHUI MPOIIECC B COOTBETCTBUU C PETIIAMEHTOM
Y UCTIOJIb30BaTh TEXHUYECKUE CPEICTBA ISl M3MEPEHUSI OCHOBHBIX ITapaMEeTPOB TEXHOJIOTUYECKOTO
npoiiecca, CBOMCTB chiphbs 1 mpoaykituu (ITK-1);

- CIIOCOOHOCTBIO  IUIAHUPOBATH  DKCIEPUMEHTAJIbHBIC  HWCCICAOBAHUS,  IOJydYaTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTydeHHBIE pe3ynbraThl ([TK-15);

- CHOCOOHOCTBIO MOJEIMPOBATH DHEPro- H pecypcocOeperarniue Mpolecchl B
npowmsinuieHHocTd (ITK-16).

3Hamy:

ompefieNieHue, CTPYKTYpy H OJOYHBIA MNPUHIUI TOCTPOCHUS MAaTeMaTHYEeCKHX
MOJIEJIeH;  dTambl ~ MAaTeMaTHYECKOTO  MOJCIUPOBAHUS,  B3aWMMOCBS3b  (DU3HUECKOTO W
MaTeMaTHYeCKOTO  MOJETUPOBAHUS; MaTeMaTHYeCKHe MOJeNu  MpoleccoB  abcopOiuw,
pexTuduKanym, SKCTPAKIUW, CYIIKHA, TEIUI000MEHa, KPUCTALIM3AIlUN, aJIfOPUTMBI pacdera
BBIIIICYKA3aHHBIX MTPOIECCOB.

Ymems:

MOCTaBUTh W TIPOBECTH (U3HKO-XMMHYCCKHN OKCIIEPUMEHT, pemaTh 3ajadd
COCTaBIICHUS MaTEMaTUYECKOTO OIMCaHUs, BBIOMPATh METOJ peleHus CchopMyTUpPOBaHHOM
CUCTEMBl ypaBHCHWH, yCTaHABIMBATh aJCKBAaTHOCTh MAaTEMaTUYECKOW MOJACITH OOBEKTY
WCCJIEIOBAHMsI, pelIaTh 3a/Ja4d ONMTUMU3AINHN U MPOSKTUPOBAHUS BBIIICTIEPEUNCICHHBIX XUMHUKO-
TEXHOJIOTHYECKHX TPOIIECCOB.

Braoemy:

METOJIMKOH TIPOBEJACHUS (PU3NKO-XHMHUYECKOTO JKCIEPUMEHTa, aHATUTHYCCKHUM,
OMIOUPUYECKUM M OMIUPHUKO-aHATUTUYECKUM METOJAaMH  COCTaBIIEHUS MaTeMaTUYEeCKOTO
ONKMCAHUS, METOJaMH WICHTU(UKAIMKM IMapaMeTPOB MaTeMaTHYCCKUX MOJEICH; alropuTMaMu
pacueta OCHOBHBIX TEIUIO-, MAacCOOOMEHHBIX TIPOIIECCOB B MPOBEPOYHON U MPOESKTHOU
MMOCTAHOBKAX 3a/1a4H.

3 Kpartkoe conep:kanue JMCHUIITHHBI

1.1. BBenenue

1.2. Os3HakOoMJICHHE C SKCIEPUMEHTAJIHHBIMH YCTAaHOBKAMH JUIS TPOBEIACHUS
(U3UKO-XMMUYECKOT'O IKCTIEPUMEHTA.
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1.3. MaremaTtuyeckoe MOJACIUPOBAHUE KaK OCHOBAa CHCTEMHOIO aHajau3a IPOLECCOB
XUMHUYECKON TEXHOJIOTUH, HePTEXUMUH U OMOTEXHOJIOTUH, METOAOJIOTUU pa3pabOTKH SHEPro- U
pecypcocbeperaromux mnpous3BojacTB. Kraccubukanus mareMaTHdeckKux MOJeNel, B3auMOCBS3b
MaTeMaTHYECKUX U (PU3NIECKUX MOJICIEH.

1.4, OOmas cTpykTypa MaTeMaTHYeCKOrO OIMCAHMS IPOLECCOB XHUMUYECKOU
TEXHOJIOTUH, HE(PTEeXUMUU U OMOTEXHOJIOTUH. YPaBHEHHUS, OTOOPAXKAIOUINE OCHOBHBIC
3aKOHBI COXPAHEHUs MACChl, SHEPTUU U UMITYJIbCa, YCIOBUS paBHOBecUd. JlomyieHus u
OTpaHUYCHUSI.

2. Merox MareMaTH4ecKoro MOJCIUPOBAHMS MPU H3YYEHHH XUMHUKO-TEXHOJIOTHUYECKUX
MPOIECCOB. DTarbl MAaTEMaTHYECKOT'O MOJEIMPOBAHUS. bBIIOYHBIM NpUHOMI pa3pabOTKU
MaTeMaTHueckux wMojeneil. Kpurepun ycTaHOBIEHHS aJeKBaTHOCTH MoJeNeld 00beKTaMm
XUMHAYECKOH W HEe(YTEXUMHUYECKON TEXHOJOTHH, OMOTEXHOJOTHH. MeTonbl HIeHTH(UKAIUU
MapaMeTpoB MaTeMaTHYECKUX MoJIeei

3.1. MatemaTuueckoe OIMCAaHUE TUAPOAMHAMUKH (CTPYKTYpbl IIOTOKOB) B
00BEKTaX XMMHUYECKON TEXHOJIOTH, HePTEeXUMUH U OMOTEXHOJIOTHH. DKCIIEPUMEHTAIbHbIC
METO/ABI HCCIIEOBAHUSI CTPYKTYphl IIOTOKOB B ammaparax. BHYTpeHHHE M BHEIIHUE
GyHKIIMM pacrpeneneHus] MOTOKOB IO BpeMeHH NpeObiBaHMs. MeTonx MOMEHTOB st
OTIpeIeJIeHUs] TOYCYHBIX OLIEHOK MapaMeTpOB MOJIENel CTPYKTYphI TOTOKOB. Onpenenenue
HAYaJbHBIX MOMEHTOB IIJIOTHOCTH paclpeiesieHuss uepe3 MNepeaaToyHyro (QyHKIHIO
oOBeKTa.

3.2. MaremaTuueckue MOJEIN CTPYKTYphl MOTOKOB B alMaparax: HAEalbHOrOo
CMEIICHHS, MICATBHOTO BBITECHEHHUS, siueeuHas, MU Py3noHHAS, siueedHasi ¢ 00paTHBIMU
notokamMu. KoMOMHUPOBaHHBIE MOJIEIH, YUYUTHIBAIOIINE HAIMYUE B ammaparax 3aCTOMHBIX
30H, MIOTOKOB OallmacupoBaHMs U PEUUPKYIIALINH.

4. MareMaTu4ecKkoe OIMUCaHNe PaBHOBECHUS B CUCTEMAaX «Iap-KUAKOCTDY, «Ta3-KUIKOCTbY,
(OKUJIKOCTBH-)KUJIKOCTB» C YYETOM HEHJICAIbHOCTH IOBeAeHUs (pa3. ANropuTmbl pacueTa
(ba30BbIX paBHOBECUM, COBMEIIEHHBIX (ha30BBIX M XUMUYECKIX PABHOBECHIA.

3.3.  OOmme mNPUHIUIBI MAaTEeMaTHYECKOTO OIKMCAHUS MAaCCOOOMEHHBIX U
TEMIO0OMEHHBIX MPOLIECCOB. Y paBHEHUS Macco- U TEIUIONEPEHOCA C YUETOM MEePEKPECTHBIX
s dexroB. JBmwkymias cuiia mpoiecca nepeHoca. CrocoObl MHTEHCH(DHUKAIMKA Macco- U
TEIUIONEepeHoca ¢ 1eJIbI0 peaIn3allii 3HEPro- U pecypcocOeperaonux mporieccoB.

3.4. MaremaTrueckoe MOJEIUPOBaHNE MACCOOOMEHHBIX MPOIECCOB: a0COPOIH,
HKCTPAKLUH, CYIIKH TBEP/AbIX BELIECTB, MHOTOKOMIOHEHTHON pPEKTHU(UKAIIUU, MaCCOBOM
KPUCTAJUTU3AI[MHA U3 PAaCTBOPOB, TertooOMeHa. [IpruMepbl KOHKPETHBIX 3a[ad pacuera dTHX
IPOIIECCOB B anmnapaTax MepruoJHUecKOro U HEMPEePbIBHOTO JeHCTBUSI.

4. Onpenenenne, CTPYKTypa M OOJACTH TMPHUMEHEHHS HCKYCCTBEHHBIX HEHPOHHBIX
ceTeil B 3aJadyax CHUCTEMHOTO aHajHM3a, MOJEIMPOBAHUS U pa3pabOTKH BHEpro- u
pecypcocOeperarmmux mporeccoB XUMUYECKON TEXHOIOTHH, He(PTEXUMHUH U OMOTEXHOJIOTHH.

4 O0bem yueOHOH TUCHMILINHBI

B
. B akamem.
Bunsl yueOHoI paboThI 3aUETHBIX
qacax
eIMHUIIAX
O0mas TpPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,78 64
JlabopaTtopusie 3ansatus (J13) 1,78 64
CamocrositeabHas padora (CP): 2,22 80
CamocTosiTenpHas MpopadoTKa pa3IeioB TUCIUILTAHBI 2,22 79.8
KoHTtakTHas camocTosiTenbHas paboTa 0.2
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer
. B B actponom.
Bunsl yueOHoI paboThI p
3a4eTHBIX | yacax
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eIMHULIAX
O01as TPyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IIaHy 4 108
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 48
JlaGopaTtopusie 3ansatus (JI3) 1,78 48
CamocrositesbHas padora (CP): 2,22 60
CamocTosiTepHas MpopadoTKa pa3IeioB TUCIUILIAHBI 2,22 59.85
KoHTakTHas camocTosTeNbHas paboTa 0.15

Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3auer

AHHOTaNus padoyeil NPOrpaMMbl AUCHUNITIHHBI
«MareMaTH4YeCKOe MOAEJUPOBAHNE SJHEPTO- U pecypcod(P(PpeKTHBHBIX
TexHoJoruueckux cucrem» (b1.B.23)

1. Heap OMCHMIUIMHBI — HAY4YUTh CTYACHTOB MNPUMEHEHUIO METOJOB MAaTeMaTH4YE€CKOTO
MOJICJINPOBAHUSA XUMHKO-TEXHOJIOTHYECKUX CHUCTEM C TMO3MIMH UX TEXHOJIOTMYECKOH U
anmapaTypHOI SHEpPro- u pecypcodrpPeKTHUBHOCTH.

2. B pe3yabTrare H3y4eHHs AUCHUILIMHBI 00y4YalIIMICA MO NporpaMme OakajiaBpuara
JMOJIKEH:
OO6nangath cneayoUMMI KOMIETEHIIUAMU:

Oo6menpodeccuoHambHBIC:

—  CIIOCOOHOCTH HCIIONBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCIMIUIMH B
npo(eCCUOHANIBHON ~ JEATEIbHOCTH, MPUMEHATh METOAbl MAaTEMaTH4YECKOrO0 aHalu3a WU
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIEpUMEHTaIbHOTO HcciaenoBanus (OITK-2).

[TpodeccuonanpHeie:

— CHOCOOHOCTh Yy4YacTBOBaTh B COBEPIICHCTBOBAHHHM TEXHOJIOTHYECKUX IPOILIECCOB C
NO3ULMI AHEPro- U pecypcocOepexeHrs, MUHUMU3AIUU BO3IAEHCTBHS Ha OKPYXAIOLIYI0 CPELy
(TK-2);

— CHOCOOHOCTh HPHUMEHSATH COBPEMEHHBIE METOJAbl HCCIEJOBAHMUSI TEXHOJOTHYECKUX
IIPOLECCOB M MNPUPOAHBIX Cpel, HCIOJIB30BATh KOMIIBIOTEPHBIE CPEICTBA B  HAy4HO-
uccienosarenabekoit padore (I1K-14);

— CIOCOOHOCTh  MOJIETUPOBATh SHEPro- U pecypcocOeperaronye IMpouecchl B
npowmbinuieHHocTd (I[TK-16).
3HaTh:

— 0o0Iyt0 cXeMy W 3Tallbl MOJEIMPOBAHUS HA OCHOBE CHCTEMHOrO IOJAXO0/la 3HEPro- H
pecypcod3(p(HEeKTUBHBIX TEXHOJIOIMYECKHX CHCTEM, TEOPETUYECKHE OCHOBBI U TMPAKTHYECKUE
IpUEMBI IOCTPOEHUS X MAaTEMATUYECKUX MOJIENIEN, pealn3alii MOJEIbHOTO 3KCIIEPUMEHTA;
Ymers:

— TPaKTUYECKU NPUMEHSATh METOJAbl MOJEIMPOBAaHUSA s pacuéra, aHaiu3a XUMHUKO-
TEXHOJIOTUYECKUX CUCTEM, PEIIEHUS 3a/1a4 pecypcocOepeKeHus;

Baanern:

— COBPEMEHHBIMH TEXHOJIOTMSIMU aBTOMATU3aIMU MOJIETUPOBAHMUS.
3. Kparkoe copep:xanue TUCUMILIHHBI

Pazpnen 1. O0mas cxema MoJeJIMPOBAHUS XUMHUKO-TEXHOJIOTHYECKHX CHCTEM.

1.1 Knaccudpukanusi XUMHKO-TEXHOJOTHYECKHUX CUCTEM M MX monesei. OnpeneneHue
XUMHUKO-TEXHOJIOTHYECKOH cucTeMbl. Kmaccudukauss XUMHUKO-TEXHOJIOTUYECKHUX CHUCTEM TIO
croco0y OpraHu3alliyd TEXHOJOTMYEeCKHX MmporeccoB. OrmpeneraeHre MaTeMaTHYECKONW MOJENu.
Knaccudukanus mMareMaTu4ecKux MOJEeH M0 OTOOpPaXKEHHIO0 CTOPOH MOJAETUPYEMBIX CHCTEM H
MetojaM uccienoBanusa. llenmm MopenupoBaHus. WHIYKTUBHBIA M CHUCTEMHBIM MOAXOABI K
MOJICJIMPOBAHUIO. ABTOMATH3aLUsI MOJEIUPOBAHHUS.

1.2 O0masi cxema W 3Tanbl MOJAeJMPOBaHMA. MojaennpoBaHWE KaK MHOTO3TAITHBINA
UTEepallMOHHbIH HMH(OpMaMOHHBIA mpouecc. Pa3paboTka KoOHIENTyadbHOW MoJenu U  eé
dbopmanuzanus. MoenbHbIN 3KCIepUMEHT. Y CTaHOBJIEHHE aIeKBaTHOCTU Mojiei. CTpyKTypHOE U
napameTpuuecKkoe KoppektupoBanue. luTepnperanus pe3yiabTaToB MOJIETUPOBAHUS U TPOTHO3.
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Pasnen 2. MogenupoBaHue XMMHKO-TEXHOJOTHYECKHX CHCTEM C HelpepbIBHBIM
peKHUMOM padoThI.

2.1 CraTu4yeckue MOeJ 1M XMMUKO-TEXHOJOTHYECKUX cucTeM. CTallmOHApHBIN PEXUM —
OCHOBHOM palouuii pexuM CHCTEM HempepbiBHOro aedcTBus. CTpykTypa Mozenu. Mopenu
TEXHOJIOTMYECKUX allllapaTOB U MOJENIN CTPYKTYPbl TEXHOJOTMYECKOW cUCTeMbl. CTpyKTYpHBIN
AQHAJIN3 PA30MKHYTBIX CUCTEM U CUCTEM C BHEIIHUMU PELUKIIAMHU.

2.2 JluHAaMUYeCKHEe MOAeJIM XHUMHUKO-TEXHOJOTMYecKuX cucreM. llenu wusyueHus
JUHAMHYECKUX CBOMCTB cucreM. @OyHKIMOHambHbIE oneparopsl. JIuHenHoCTh. IIpuHIMIBI
CYTNEPHO3UINH. XapaKTepUCTUUECKHE (PYHKIIUU.

Paznen 3. MogeanpoBanne XHMHKO-TEXHOJOTHYECKMX CHCTeM € JIHCKPETHO-
HelpepbIBHBIM PeKUMOM paldoThI.

3.1 Crpykrypa wmoaeau. Kiuaccupukamus npoueccoB. Ilepuoandeckuii crnocob
OpraHu3aly TEXHOJOTMYECKHX IpoueccoB. HempepblBHbIE U JIUCKPETHBIE  IPOLECCHI.
@OyHKIMOHAIBHBIE COCTOSIHUS anmapaTroB U cucteM. COOBITUS BPEMEHH U COCTOSHUS.

3.2 MoaeaupoBaHue HeNPEPbIBHbLIX TMPOLECCOB. ABTOHOMHBIE M HMHTEPAKTHUBHBIC
npouecchl. Buabl B3auMOJENHCTBUS TEXHOJIOTMYECKUX amnmnaparoB. CorjiacoBaHHE BPEMEHHBIX
pPeKUMOB UX paboTel. OnTtuMuzanus oO0bEMa BCIIOMOTATEeNbHBIX EMKOCTel. MeToabl pelieHus
mudQepeHaIbHbBIX  YpaBHEHHH ¢ pa3pblBHBIMH  (YHKOHSAMH B TPaBOM  YacTH.
ANIMPOKCUMAIIMOHHBIE SIKCTPEMYMBI Pa3pbIBHBIX (HYHKIUH.

3.3 MopeanpoBanue JMCKPeTHBIX MpoueccoB. MozennpoBaHUe IPOLECCOB CMEHBI
COCTOSIHMI, HayaJla M OKOHYaHUS KOMMYTAllMM alnapaToB MEPUOJUYECKOro JACHCTBUS,
KOH(IIMKTHBIX cuTyanuii B cucremax. Ceru [lerpu.

3.4 MHMuTAUMOHHO-AHAJMTHYECKOe MoJeJupoBanue. CUCTEMbl JTUCKPETHOIO U
KOMOWHUPOBAaHHOTO MojenupoBaHus. CoctaB, CTpyKTypa W (QYHKUIWHU. SI3BIKM MOJAETHPOBAHUSI.
AJNTOpUTMBI IPOJABUKEHUS MOJEIIBHOTO BpeMeHH. BpeMeHHbIe ceTu.

3.5 ®opmupoBaHMe  pacnucaHMs  padOTbl  MHOTONPOAYKTOBBIX  CHCTEM.
MHoOronpoaykToBbsie TEXHOJIOTHYECKHE CHUCTEMBI. Bpemennsie PEXKUMBI paboThI
MHOTONPOAYKTOBBIX XHUMHKO-TEXHOJOTHYECKUX cucreM. PopMupoBaHME M MpeoOpa3oBaHUE
MaTpULl TEXHOJIOTMYECKUX LHKIJIOB. AJTOPUTMBI BBIYMCIEHUS JIOTHYECKUX OIpPEIEIUTENEH
BEII[ECTBEHHO3HAYHOU JIOTUKH.

4. O0béM y4eOHON JUCHHUILINHBI

o B 3auétHbix | B akamewm.
Bunel yue6HoI paboThI
eIMHUIIAX qacax
O0mas TpyA0EMKOCTh JMCIHUILIMHBI 110 Y4e0OHOMY IVIAHY 3 108
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,34 48
Jlexuuu (Jlek) 0,67 24
[Tpaktuueckue 3ansatus (I113) 0,67 24
Camocrositesnnas padora (CP) 1,66 60
KoHTakTHas camocTosiTenbHas paboTa 166 0,4
CamocTosTenbHOE U3YUCHUE PA3/IeNIOB TUCIIHILIHHEI ' 59,6
Bupa xouTpossi: 3a4éT / 3k3amMeH 3auér ¢
OLICHKOM
N B 3auérHbix | B actpoHOM.
Bunsl yueOHoI paboThI
eIMHUIIAX Jacax
O01mas TpyA0€MKOCTh THCHUILIHHBI N0 Y4€OHOMY IJIAHY 3 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,34 36
Jlekruu (JIek) 0,67 18
[TpakTuueckue 3austus (I13) 0,67 18

114



CamocrositeabHas padora (CP) 1,66 45
KoHTakTHas camocTosaTenbHas paboTa 166 0,3
CaMocTOsATEIbHOE U3YUYEHUE PA3AEI0B IUCHUILIMHbI ’ 44,7
Bua koHTpOJIA: 32a4éT / IK3aMeH 3a4éT ¢
OIlEHKOM

3.4.3 JIuCHUIIMHBI BADUATHBHOI YAaCTH (IMCUMIIMHBI IO BHIOOPY)
AHHOTaIUsA padoyeil mporpaMmmbl JUCUUIIMHBI « TeopeTnyeckne 0CHOBBI YHEPro- U
pecypcocoeperawmmx npoueccon» (b1.B./[B.01.01)

1. He.]'[b AUCHUIIJIMHBI - IOArOTOBKAa CTYACHTOB B obyactu TCOPHUU U MCTOHOJIOTUH

paorOHAJIBHOI'O0 HCIIOJIB30BaHUA MATCPHUAIIBHBIX M OHEPICTHYCCKHUX PECYPCOB XHUMHYECKOM
TCXHOJIOTHUH, He(i)TCXI/IMI/II/I n 6I/IOTGXHOJIOI‘I/II/I;

- 00ydyeHHE CTYIEHTOB IpHUEMaM CaMOCTOSTEIbHOW pabOoThl MpU pEHICHUH 3a]ad

TEPMOJIMHAMUYECKOTO aHAIN3a U ONTUMH3ALMU CIOKHBIX XHMHUKO-TEXHOJIOTHYECKUX CHUCTEM
(XTC), ucnonb3yst TEOpETHUECKHUE OCHOBBI SHEPTO- U PECYPCOCOEPEKEHHUS;

- (opmupoBaHUEe y CTYACHTOB HAyYHOIO W WHXCHEPHOTO IIOAX0Ja K BOIpPOCaM

paluOHAJIBHOI'O HCIIOJIB30BAHUSA JSHEPro - MU MATCpUATIBHBIX PECypCOB, B XUMHUYECKOU
TCXHOJIOTHUH, He(i)TCXI/IMI/II/I ¥ OMOTCXHOJIOT UM,

2. B pe3yabTaTe u3yueHus IMCHUIJIMHBI 00y4alOlIUiicsa M0 NporpaMMe 6akajiaBpuara

JTOJIZKEH.

obnadams cnedyrouuUMU KOMNemeHyuamu.

—  CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBl €CTECTBEHHOHAYUYHBIX
JUCIUIUIAH B TIPO(ECCUOHATILHOU JIEATEIIBHOCTH, MPUMEHITh METOABl MATEMATHUECKOTO
aHaM3a W MOJICIIMPOBAHUS, TEOPETHUYECKOTO M SKCIECPUMEHTAIBHOTO HCCIICIOBAHMSI
(OIIK-2);

—  CIIOCOOHOCTBIO y4acCTBOBaTh B COBEPIICHCTBOBAHWU TEXHOJIOTUYCCKUX
MPOLIECCOB C TO3MIIMNA SHEPro- U pecypcocOepekeHusi, MUHUMH3AIMN BO3ACHCTBUS Ha
okpyxkaroryto cpeny (ITK-2);

—  CIOCOOHOCTHIO INIAHUPOBATH YKCIIEPUMEHTATBHBIC UCCIICIOBAHUS, TIOTy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MONy4deHHbIe pe3ynbraThl ([TK-15);

—  CIIOCOOHOCTBIO MOJICITMPOBATH SHEPTO- M PecypcocOeperaronme mpoueccsl B
npombinuieHrocTd (ITK-16);

3Hamo:

- OCHOBHBIC ITOHSATHUS TEOPHH SHEPTO — U PECYPCOCOCPEIKCHHS U
pecypcocOeperaronmx  TeXHOJIOTHH; CrocoObl  MOCTPOCHHS JHEpro- U
pecypcocoeperaromux (IPC) XUMHKO-TEXHOJIOTHIECKUX TexHoyornueckux cucteMm (XTC);
CTPYKTYPY XHMHKO-TEXHOJOTHYECKHX CHUCTEM, THUIIOBbIE XHUMHKO-TEXHOJIOTHYECKHE
MIPOIIECCHI U BOMPOCHI B3aUMOICHCTBHS XUMHUYECKHX TEXHOJIOTUN U OKPYKAIOIIEH CpeIbl;

- TEOPETUYECKHE  OCHOBBI W OCHOBHBIC  ITOJIOXKCHHS
TEPMOJMHAMHYECKOTO METOJIOB aHaM3a  XHUMHKO-TEXHOJIOTHMUYECKUX  CHCTEM:
9KCEePreTHIECKOro,  TEPMOIKOHOMHUYECKOro,  WH(POPMAIMOHHO-TEPMOJIUHAMUYICCKOTO;
METOJBI ~ pacyeTa  pPa3IMYHBIX  BHJOB  OKCEPTUM,  OJKCEPreTUYECKUX  K.ILI.;
TEPMOIKOHOMHUYECKAX KPUTEpHUEB;,  KojudecTBa HWHOpMamumu ¥ WHHOPMAITMOHHBIX
KPUTEPUEB COBEPIICHCTBA XUMHUKO-TEXHOJIOTHUECKUX MPOIIECCOB U CUCTEM;

- OCHOBBI  TIPSMBIX,  JEKOMIIO3UIIMOHHBIX,  CTPYKTYPHO-
JIEKOMIIO3UIIMOHHBIX ~ METOJIOB  ONTHMH3AIlMM JHEPro — M pecypcocOeperarmmmx
MPOU3BOJICTB, TMPUMEHSEMBIX TpU OICHKE JPPEKTUBHOCTH U CO3JAHHH DHEPro- |
pecypcocoOeperatomux cucteM (DPC) c 1enpl0 CHWKEHUS HDHEPreTUYECKUX 3arpaTr u
noTeph, MHUHUMH3ALUU  HEOOXOIUMOTO  PecypcomoTpeOIeHuss W MHUHUMHU3AIHUU
AQHTPOITOTEHHOTO BO3/ICHCTBHS HA OKPYKAIOIIYIO CPELY;

- TEHJICHIINHM W TIEPCIIEKTHBBI PAa3BUTHS COBPEMEHHBIX SHEPTO—
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u pecypcocoeperaommx cucteM (OPC)  XUMHUECKOW TEXHOJOTUH, HEPTEXUMHH U
OMOTEXHOJIOTHH.
ymembs:

- COCTaBJISITh MOTOKOBBIE MaTepUANIbHbBIC, SHEPTETUUECKHE U DKCEPreTHUECKUe
OaslaHCBI MTPOLIECCOB U CUCTEM;

- BBITIOJHATH TEPMOIUHAMHUYECKHI (9KCepreTuyecKuit),
TEPMO3KOHOMUYECKHIA, MHPOPMALMOHHO-TEPMOAMHAMUYECKUN aHaM3  XUMUKO-
texnosiornaeckux mporeccoB (XTII) u cucrem (XTC) ¢ ucnonb3oBaHUEM CIPABOYHBIX
JIaHHbIX 1 DBM;

— BBIMIOJIHATh ~ OLEHKY OJHEPro- U  pecypcornorpebiaeHus
aNbTepHATUBHBIX BapuaHTOB DPC TEXHOJIOTMUECKHUX CXEM;

- 000CHOBAaHHO HCIOJb30BaTh METOJAbI ONTUMHU3ALUU TpU
aHaJIM3e PHEPro — U pecypcocOeperarommux XuMHIECKIX TPOU3BOJICTB;

— MHTEPIPETHPOBATH " aHAITU3UPOBATh pe3yIbTaThl
MOCTPOCHHUS PECYPCOCOEPETatOINX CUCTEM.
enademp:

- METOAaMH,  croco0amH, TpUeMaMHd U
HABbIKAMHU pEUICHMs] TMPAKTUYECKUX 3a/lad B O0JIaCTH JHEPro- pecypcocOeperarmmx
TEXHOJIOTUH; METOJAaMH pacueTa pa3jIMYHBIX BUIOB M COCTABISIONIMX OKCEPTHH,
9KCEePreTUYECKUX K.II.J., TEPMOIKOHOMUYECKUX KPUTEPHUEB, KOJIMUECTBA MHGPOpPMAIUU H
WHPOPMALIMOHHBIX KPUTEPUEB COBEPIICHCTBA; METOAaMH aHaiu3a dS((HEKTUBHOCTH
(GYHKIIMOHUPOBAHUSI XUMUYECKUX, HEPTEXUMUYECKHMX M OMOXMMHUYECKHUX MPOU3BOJCTB C

NO3UIMKA  TEPMOJMHAMHYECKOTO -  JKCEPreTHYECKOro, TEPMOIKOHOMHUYECKOTO U
UH()OPMAIIMOHHO-TEPMOIMHAMUYECKOTO  MPHHIUIIOB MNPU  HCIOJB30BAHUM  METOJIOB
OIITUMU3 AN,

- npodeccuoHanbHOM TEPMHHOJIOTHEN B

00JacTu SHEPTo — U pecypcocOepeKeHusl.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Beseoenue.

Jucnumimna «TeopeTuueckre OCHOBBI 3HEPTO- M pecypcocOeperarouiux MpoLeccoBy U ee
cTpykrypa. Kpatkuii ucropuueckuit 0630p. YcroilunBoe pa3BUTHE M XKHU3HEHHBIN 11K, CucTeMa,
xumHKo-TexHonoruueckas cucreMa (XTC), ee ocobeHHocTH U cBoiicTBa. TepmMoauHamuKka U ee
METOA. DHEeprusi, SKCeprusi, TpaHCHOPMUPYEMOCTb BUIOB SHEPIUH, CHIPbS, MPOIYKTOB M YCIYT.
Dueprocoepexenue. Pecypesl u pecypcocoepexxkenune. TeopeTudeckne OCHOBBI ONMTHUMHU3AINU TSt
peleHus 3ajad ONTUMH3AIMM XUMHKO-TexHojornyeckux cucreM (XTC), cozgaHus sHEpro- u
pecypcocOeperaromux MpOU3BOJACTB. BBIOOp ONTUMH3HpYIONMX MapaMeTpoB. OpraHu3amnus
ONTUMAJILHOW cTpareruu pemieHus 3anaun ontumuszanuu XTC. Beibop MeTosa U ONTHUMAaIbHBIHN
pacuer.

1.1. Ilonamue o0 XumuvecKkom npouaeodcmee Kak 00 IHEP20-MEXHO/102UUECKOM
KomnJjekce. Cblpbeeble U IHepzemuvecKkue pecypcasl.

XHUMHYECKOE MTPOU3BOJICTBO — KaK DHEPTO-TEXHOJIOTHUYECKUN KOMIIJIEKC, CIIOKHAsT XUMHKO-
texHoyiornueckas cucrema (XTC).

3HavYeHHEe XUMHUYECKOW TPOMBIIUIEHHOCTH [JIsi COBPEMEHHOro ooOmectBa. OCHOBHBIC
TEHJCHIIMM PAa3BUTHSI COBPEMEHHOM XHWMHUYECKOW MPOMBIIUIEHHOCTH. YCTOMYMBOE pa3BUTHE U
YKU3HCHHBIN 1TUKJI.

ChbIpbeBbIE U PHEPTETUYECKHUE PECYPChl XUMHUYECKOTO MPOU3BOJCTBA. MICTOUHUKH CHIPHEBBIX

PECYpPCOB NI XMUMHUYECKOW TEXHOJOTHHU: TPUPOJIHBIE MaTepUaibl, MOTYNIPOAYKTHl M BTOPHUYHOE
ceipbe. TormBHO-3HEpreTuyeckas 6a3za XUMUYECKOU MPOMBIIILIIEHHOCTH.
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Knaccudpukauus sHepropecypcoB. IlepBuuHble ¥ BTOPHUYHBIE SHEPropecypchl B
MPOMBILUIEHHOCTH.

Tennosas sHeprus. Bropuunsie snepropecypcsl (BOP), koMIiekcHas yTuimu3anys TEIIOTHI.
B3auMOCBsI3b TEXHOIOTHYECKUX, SHEPTETUUECKUX U IKOJIOTHYECKUX ACMEKTOB B MPOMBIIIIEHHBIX
TEXHOJIOTHUSIX.

Pecypcocbepexxenne, pecypcocOeperaromiasi TEXHOIOTHsA. Poilb M 3HAYCHHE HHEPro- H
pecypcocoepexenus. 3akoH OH3arepa - «IpUHIUI 3KOHOMHUH SHeprun». OCHOBHBIE HAIPaBIICHUS
PHEPro- H  PECypcoCcOEpeeHUs B  XUMHUYECKOW  TMPOMBINUICHHOCTH. D(PQPEKTUBHOCTH
UCIIOJIb30BAaHUsl MaTepHaJbHBIX pecypcoB. [IpuHImMNBl co3gaHus OE30TXOIHBIX, JHEPro- u
pecypcocOeperaronmx TeXHOJIOTUH.

1.2. Ocnoebl mepmoouHamuuecKozo aHaiu3a IHeP2o- U pecypcocoepearuiux npoyeccos
XTC.

XTC kak TepmoauHamuyeckas cucrema. CucteMa U ee OKpyKeHHe. AJITOPUTM MPUMEHECHUS
TEPMOJMHAMMKY PU PELICHUH NTPAKTUYECKUX 3a]1a4.

3axonsbt mepmoouHamMuKu.

Ouneprust. Temnora. OKBHBaJICHTHOCTh TEIUIOTHI W paboOTBl. 3aKOH COXpaHEHUs U
IpeBpalleHus] YHeprui. BHYTpeHHssT SHEprusi U BHEIIHAS paboTa. YpaBHEHHE NEPBOrO 3aKOHA
TEPMOJIMHAMHKH. DHEPTreTHYECKHI OasaHc.

Bmopoti 3axon mepmoounamuxu. Ilonstue repmuueckoro KIT/[. O6patumbie u HeoOpaTuMble
nporeccel. DOpMyTHUPOBKH BTOPOTO 3aKOHA TepMOAUHAMUKHA. OOBETUHEHHOE YpaBHEHUE TIEPBOTO
Y BTOPOr0 Hayajaa TepMOAUHAMUKH. TpeTuil 3aKoH TepMOAMHAMUKH.

OuTponua. MeToapl pacdera SHTPONUH BemecTBa. V3MeHeHHe SHTPONUU B HEOOPATUMBIX
nporeccax. OHTPONHUA M TEpMOJMHAMHUYECKass BepOATHOCTb. OOpaTMMOCTh U IPOU3BOACTBO
paboThL.

[ToTpebnenue sHeprun U «oTepsHHas» padora. «lloTepsHHas» paboTa M MPOU3BOACTBO
srTponuu. [lorepu mone3Hon paboThI CHCTEM.

[TpuumHbI U cAEACTBUS yBEIMUEHHs SHTpONUM cucteM. CKOpPOCTh MPOU3BOJACTBA SHTPOIUH
KaK (yHKIIMSI TOTOKA TeI1oThl. Y paBHeHue [ tou-Ctomonsl.

Tennorpanchopmaropsl. OOpaTHble TEMIOBBIE LUKIBI M Mponecchl. IlpuHiun pabGoTsl
TEIJIOBOTO HAcoca, OlleHKa ero 3P GEeKTUBHOCTH.

Paznen 2.
Onenka 3¢ppexTuBHOCTH  (YHKIMOHHUPOBAHUS JHEPro- M pecypcocdOeperamommx
npoueccoB XTC Ha ocHOBe TepMOAMHAMUYECKHX IPUHIUIIOB AHAJIM3A.

2.1. Ikcepeus u IKcepzemuyecKuii AHAIU3.

Oxcepeuss kax mepa pabomocnocobHocmu. AHEpPrus W DIHTPONUA KAaK  MEPHI
HEYNOPSIOYHOCTH WM MOTepb. DKOHOMMSI MCTUHHAas W MHUMas. Dkceprus, sHeprus ['mb6ca u
nosie3HocTh. CrnexnctBust 3akoHa [tou-Cromonbl. M ero DHEPreTH4ecKHe M HIKCEepPreTH4ecKHe
JMarpaMMBbl, SKCepreTH4ecKue moTepu.

Buowl u cocmasnsaowue skcepeuu. IKCEPTHsl BENIECTBA B 3aMKHYTOM OOBeMe. DKCEpPTHs
JaBJIeHUs. DKceprus Mmoroka pabodero tena. Dkceprus cmemeHus. Ousndeckas COCTaBISIONIAS
skceprur. KonmmdecTBo M Ka4eCcTBO TEIIOTHI. DKCEPTHs TEIOBOTO IMOTOKA. TepMudecKas SKceprusi.
OKceprusi BIKHOTO BO3JyXa. ODKCeprus H3IydyeHHs. XHMHUYECKas COCTaBISIONIAs SKCEprusl.
CranmapTHass XUMHAYECKasi SKCEPTHsl, TPUMEPHl pacdeTa COCTABIISIONINX IKCEPTHH. XUMHUECKas
COCTAaBJISAIOLIAsT TOTLIUB.

DKcepeemuuecKuti NPUHYUN AHATUZA DHEPLOMEXHONOSULL.

3Ha4YeHUs SKCEPruM SJIEMEHTOB CHCTEMBbl UM CHUCTEMBbI B IIEJIOM; CIIOCOOBI M METOAMKH
pacyera SKCepruu. YpaBHEHHUs OajlaHCa MacChl, JHEPTUU M SHTPOIHH. DKCEPreTHUECKUil OaaHc.
DHepreTuyeckre, SKCepreTHYeckue M CMeEIIaHHble aAuarpaMmbl ['paccMaHa. DKcepreTHuecKui
aHamu3. OCHOBHBIE 337a4ll  JKCEPreTHUECKOTo aHain3a. AJTOPUTM DHEPreTHYECKOTO H
HKCEPreTUYEeCKOr0 aHaIN30B.
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DKCepreTuyecKkue XapakTepPUCTUKH  TEXHOJOTMYECKHX IMOTOKOB. JKCEepreTudyeckue
kodpuimenTsl  Kodpdunuenter monesHoro gevictBus — KIIJ XUMHKO-TEXHOJOTHYECKHX
nporeccoB — KIIJ XTII IIpumepsr pacuera skcepretudeckoro KIIJI XTII: TpyOGuaroi meuu,
HIAXTHOTO PEaKTOpa, TOPEHUs TOILTNBA, XUMUIECKOTO PEaKTOpa, MPOIECCOB TEIIOOOMEHA, CYIIKH.

Oxkcepreruueckuit  KIIJ[ mapoBo3mylmiHONM KOHBEPCHMUM METaHa, MPOIEcca BTOPUYHOIO
pudomMuHra Merana, y3yia Kousepcuu Metana. Jkceprerndeckuii KIT[ XTC.

Tonosiornueckui MeToll sKceprerudyeckoro anaimuza XTC. DKcepreTHyecKuil MeToJ| B
cucreMHoM aHanmmu3e XTC. OkcepreTmueckuii aHamuM3 CHUCTEMbl B II€JIOM Ha MpUMEpe
JIBYXCTYIEHYaTOW KOHBEPCHMM MeTaHa. PexkoMeHJanmuu MO NPUMEHEHHUI0 JKCEepPruu, IOoTepb
AKCEPrUu M IKCEPreTHUUECKOro aHaliu3a MPHU PEUICHUU WHKEHEPHBIX XMUMHKO- TEXHOJOTHYECKHX
3aga4. MeToauka sKcepreTH4ecKor TEXHUKO—IKOHOMUYECKOM ONTHUMH3AIIH.

2.2. Tepmorkonomuuecxkuii ananuz XTC.

[Toxazarenn  >QQpeKTUBHOCTH  (PYHKIMOHUPOBAHUS  COBPEMEHHBIX  XHMHYECKHUX
IPOU3BOJCTB. TeXHOIOrNUYECKHE U AKOHOMUYECKUE KPUTEPUU ONITUMU3ALIMY.

TepMOOKOHOMUYECKUI MPUHIMI aHaidu3a BSHeprorexHonorud u ontumuzamun XTC.
Tononoruueckuié MeTOJ, TEPMOIKOHOMHUYECKOIO aHajn3a. TepMOIKOHOMUYECKHE KPUTEPHUU
ONTUMM3AIIIH.

2.3. Ocnoevl ananusa u onmumu3auui IHEPCOMEXHOI0CUUECKUX npoyeccos Xumuueckoil
mexHnonozuu Ha dbaze um[mpmauuonno-mepmoouna.fnuqemozo npuHyuna anaiusid.

Wudopmanus u mpouecc e€ mnepepaboTku. (OCHOBHBIE OINpENENeHUs, TOHIATHS |
TeopeTHyeckre MoyokeHus. OCHOBHBIE TIOJIOKEHHUS HH(POMAIMOHHO-TEPMOJUHAMUYECKOTIO
merona aHanm3a XTC. Dtambl mpeoOpa3oBaHMsl TEXHOJIOTMYECKOT'O IMOTOKA, XapaKTEPHCTUKU
uHpopmarnmonHoro npornecca. Madopmarmonnsiii KIT/1.

AHanu3 TUMOBBIX MPOLECCOB XUMHUUECKOH TexHonoruu. Mudopmanuonnsiii KI1/1 Tunossix
XUMHUKO-TexHosornyeckux npoueccos X TII. Pacuer nHGOpManmoHHBIX XapaKTEepUCTHK.

AHaIIN3 XUMHUKO-TEXHOJIOTHYECKUX CHCTEM Ha 0a3e MH()OPMAIMOHHO-TEPMOINHAMHYECKHUH
OpuHIUN aHann3a. OpraHu3o0BaHHOCTh OOJBIIMX CHUCTEM M METOJbl €€ OleHKH. OpraHuzanus
ONTUMAJIBHBIX dHEprocOeperaronmx cxeM. OnTuManbHasi OpraHU3als SHEProO3aMKHYTBIX CUCTEM.
Nudopmannonnsiit KII/] cuctemsl — kpurepuit cCTpykTypHOii oprannzoBanHoctu X TC.

Pasznen 3.
OnTumMH3anus JHEPro- U pecypcocheperaruux NpoueccoB U NPOU3BOACTB.

3.1. IIpsamvie memoovl onmumuzayuu.

Obwas 3a0aua Henuwnelino2o npocpammuposanus. OCHOBHbIE TIOHATHS U OIpENeeHus,
0003HaUYEeHHUsI U TEPMHUHOJIOTHSI Teopuu ontumuzanuu. Kiaccudukanus MEeTO0B ONTHUMM3AIUN
XTC. OcHoBuble dTanmbl ontuMuzanuu XTC. OOmui aHanu3 3amaun ontumuzanuu. OOmas
METO/IMKa ONTUMM3AIMOHHBIX Mpoleayp. Onpeaenenne kpurepusi ontumuzanuu. Heooxoaumele u
JIOCTaTOYHBIE YCIOBHUS ONTUMAIBHOCTH PEUICHUSI.

Oppexmusnvle  memoovl  00HOMepHOU  6e3yclosHol — onmumuzayuu.  MeTombl
NOJJMHOMHAJIbHON  (KBAJPaTHM4YHO) WMHTepnogsauuu - wmeron Ilaysnmnma wu Meroasl
MOJIMHOMMANIbHOM ammpokcumanuu — metoA [Issunona-Ceena-Kemnu (meron JICK).

Memoouwt 6e3ycnosnoii onmumuzayuu XTC, ne ucnonvsyrowue npouzgooHvle.

XapakTepucThKa METOJOB HYJIEBOIO IOpSAKAa - METOJOB ITOMCKA, IPEUMYIIECTBA M
Henoctatku. Merton Xyka—/[xuBca. Meron Hengepa-Muaa (mouck mno aegopmupyeMoMy
MHOTOTpaHHUKY). Meton PozenOpoka. Meton, HCMONB3YIONINME COMPSDKCHHBIE HaAIMpaBICHUS,
meron [laysmia.

Memoowvr  6e3ycnosnot  onmumusayuu XTC, ucnoav3yrowue npouzeooHvie. OO0mIas
XapaKTEepUCTUKA METOJIOB IEPBOTO U BTOPOro nopsiaka. JJoctTonHcTBa M HEAOCTATKU. ['pagrieHTHBIE
METO/JBl C TOCTOSHHBIM W TEPEMEHHBIM IIIaroM, METOJI HaWCKOpEeWIero cmycka. Meton
conpsbkeHHoro rpaguenra ®ueruyepa-Pusca. Meroxg Herorona. Metoabl nmepeMeHHOW METPHUKM.
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Merton [leBunona-®dneruepa-Ilaymna ([1-D-IT).

Memoowvr onmumuzayuu XTC npu nHanuuuu oepanuderul.

Mertoapl  mTpadgHBIX  (QYHKOMA:  METOABl BHEIIHEM W BHYTPEHHEW  TOYKH,
KOMOMHMPOBAHHBIA METOJ, METOJ MHOXHUTened. Meron ckoib3siero aonycka. I[IpoekTHble
MeToAbl. MeTo1 MpoeKTUBHOIO rpaaueHTa Posena.

Memoowi cryuatinoeo noucka.

Merton ¢ BO3BpaToM IpH HEyAAa4HOM Iiare. MeTos MOBTOPSIIOLIErocs CIy4aHOTrO MOMUCKA.
Meron ciiy4ailHOTO MOMCKa C MOCTOSIHHBIM PaJMyCcOM IMOMCKAa M CIIyYalHBIMHU HaIpaBJICHUSMU.
AnanTuBHEIA MeTOI. MeToI KOMIUIEKCOB.

3.2.Mnozoxpumepuanonaa onmumusayus.
[TocraHoBKa 3a/laud MHOTOKpUTEpUAIbHOU onTtumuianuu. MHoxecTBo I[lapero. Metobl
MHOTOKPUTEPUATLHON ONTUMH3AIIUU.

3.3.3axknrouenue.

OO0mass METOONIOTHS PEeIIeHUs 3a7a4 dHepro- u pecypcocoepexenus. O030p OCHOBHBIX
NPOTPAMMHBIX MOJYJCH M MPOJYKTOB, TPHUMEHSEMBIX TIpU aHalUM3e, pacuere, CHHTE3E,
POCKTHPOBAHUHU M ONITUMHU3AINH YHEPTO- U PECYPCOCOEPETAIOUINX POLIECCOB U TIPOU3BOJICTB.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHBIX B akanem.

Bupl yaeOHOM paboThl eIMHUIIAX qacax
O01as TPY/10eMKOCTh THCHHMILJIMHBI 10 YYeOHOMY IJIAHY 3 108
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 1,3 48
Jlexuuu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,9 32
Camocrositesibaas padora (CP): 1,7 60
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCITUILIMHBI 1,7 59.6
KonTakTHas camocTosiTenbHas paboTa 0.4
Bun xoutpoas: - 3aver ¢
OIICHKOM

B 3ayeTHBIX B akanem.

Bunpr yue6HOM paboThl €IUHHULIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 1,3 48
Jlekiuu (JIek) 0,4 12
[IpakTuueckue 3anstus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMOCTOSITETbHOE U3YUYECHHUE PA3IENIOB JUCIUILIMHBI 1,7 447
KonTtakTHas camocrosiTenbHas pabota 0.3
Bupa xoutrpoJs: - 3ader ¢
OLICHKOM

AHHOTanus padoyeil mporpaMMsl JMCUUIJIMHBI «OCHOBBI KHOEPHETHKH M CHCTEMHOI0
aHaJM3a XUMHKO-TeXHoJornyeckux npomeccos» (61.B./1B.01.02)

1. Heab aucuMmiuHbl — ¢GOpMUPOBAHUE OOMIEKYIbTYPHBIX U MPOPECCHOHATHHBIX
KOMIIETCHIINH:

- BJIaJIEHUE MIMPOKOHN OOIIeH MOArOTOBKOM Ml PElIeHUs] MPAKTUYECKHX 3a/1a4d B 00IacTH
aHaJIN3a ¥ CHHTE3a XUMHUKO-TEXHOJIOTHUYECKHX CUCTEM;

119



- CHOCOOHOCTH MNPpUMCHATE MCETOABI M CpEACTBA CHCTCMHOI'O aHaJIM3a IIPpU aHaJIM3C

SKCHCPUMCHTAJIBHBIX JAHHBIX, MOJACIHUPOBAHUN U YIIPABICHUU XHMHUKO-TCXHOJOTMYCCKUMU
mnmponeccamMu, OINTHUMH3allWMH, IIPOrHO3WPOBAHUU CBOMCTB XHMHKO-TEXHOJOTHYECKUX CHUCTEM,
CO3JaHHUHU HOBBIX TEXHOJIOTHI U TEXHOJIOTHYSCKHX armnaparTosB.

2. B pe3yjabTaTe u3yyeHHs JUCHUIIMHBI 00y4alOIMIACA MO0 MporpaMMe 6akajaBpuara

HOJI/KECH:

00JIaaTh CJaeIyIOIHMHA KOMIIeTeHIHSIMU:

—  CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCHIUIUIAH B TIPO(QECCUOHATBHOMN NESTEITbHOCTH, TPUMEHSITh METOIbI MATEMaTHIECKOTO
aHauM3a ¥ MOJCIIMPOBAHMS, TEOPETHUYECKOTO M SKCIEPUMEHTAIBHOTO HCCIIEIOBAHHUS
(OIIK-2);

—  CIIOCOOHOCTBIO y4acTBOBaTh B COBEPIICHCTBOBAHUU TEXHOJIOTUYECKUX
MIPOIIECCOB C TMO3UIMI SHEPro- M pecypcocOepeKeHHs, MUHIMH3AUN BO3ICHCTBHS Ha
okpyxkaroryio cpeny (ITK-2);

—  CIIOCOOHOCTBIO TUIAHMPOBATH IKCIEPUMEHTAIBHBIC HCCIICIOBAHNUS, TIOTYYaTh,
00pabaThIBaTh U aHATM3UPOBATH MOJydeHHbIE pe3ynbraThl ([1K-15);

—  CIIOCOOHOCTBIO MOJICIIMPOBATH SHEPTO- M PecypcocOeperaronme mpoueccs B
npomsiiuieHaoctr (ITK-16);

3namp:

OCHOBHBIC pPa3aciibl KI/I6CpHeTI/IKI/I U CHUCTCMHOI'O aHaJIM3a XUMHUKO-TCXHOJIOIHYCCKUX ITPOLCCCOB
TaKHE€ KaK:

OCHOBHBI€ ITOHATHS KHOEPHETUKU;
CUCTEMHBIN MOJXOJ] U 00IECUCTEMHBIE CBOWCTBA U 3aKOHOMEPHOCTH;
oOmras kinaccuuKaIms CHCTEM;
CTpaTerus aHajan3a U CUHTE3a XUMHKO-TEXHOJOTUYECKUX CUCTEM;
METO/bI U CPEJCTBA UHTEHCU(UKAIIMY XMMUKO-TEXHOJIOIMYECKHX MPOLIECCOB, arperaToB U
KOMILIEKCOB.
Ymemos:
CUCTEMHO NOJIXOIUTh K MCCIEA0BAHUIO IIPOLIECCOB XUMHUYECKOW TEXHOJOIMM Ha 0Oa3ze
00I1eCUCTEMHBIX 3aKOHOMEPHOCTEH;
METOAWYECKH  IPABWJIBHO  CTaBUTh  3aJa4d  MCCIEAOBaHUSA  OTACIBHOIO  XUMHUKO-
TEXHOJIOTHYECKOTO TIpollecca KakK CJIOKHOW (DU3UKO-XUMHUYECKOW CHUCTEMBI, a XHUMHKO-
TEXHOJIOTHYECKOT0 arperara — Kak 00JIbIIoH XUMUKO-TEXHOJIOTHYECKO CUCTEMBI.
Bnaoemuv:
METO/AMH Ka4€CTBEHHOI'O M KOJIMYECTBEHHOI'O aHAJIN3a XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB,
METO/IaMH ONTUMAJIbHOTO CUHTE3a CTPYKTYPBI HCCIIEAYEMOT0 00bEKTa,
METOaMHU UJCHTU(UKAIIMHN TTapaMeTPOB MaTeMaTHUECKUX MOeIed XUMUKO-TEXHOIOTHUYECKUX
IPOIIECCOB, METOAAMU MHTEHCU(PHUKAIIMA XUMUKO-TEXHOJIOTNYECKHUX IPOLIECCOB.
3. Kparkoe conep:kanue IUCHUIIUHBI:
KpaTkoe BBeeHHE B HCTOPUIO Pa3BUTUSI CUCTEMHBIX NpeAcTaBiIcHU. Bo3HMKHOBEHME
U pa3BUTHE CHUCTEMHBIX MpenacTaBieHui. CUCTEMHbIE MOAXO0J] U OOIIEeCHCTEMHBIE CBOMCTBA U
3akoHOMepHOCTH. OOImiee MOHATHE CUCTEMbl U €€ CBOMCTBA: IIEJIOCTHOCTH M WIEHHUMOCTH;
CBA3HOCTH; OSMEP/UKEHTHOCTH, OPTraHM30BAaHHOCTH, CYIIECTBOBAaHUS JKU3HEHHOIO IIMKJIA.
Crpyktypa u ¢yHkuuu cuctembl. Cucremonorus. Onucremonorus. Knaccupukanus cucrem.
Hepapxus >nucTEMONIOTHYECKUX YpoBHEH cucteM. Mcxomubie cuctembl. CHCTEMBI JTaHHBIX.
[lopoxnatomme cuctemsl. CTpyKTYpHUpOBaHHBIE CHCTEMBI. MeETacUCTEMBI. Y HUBEPCAIBHBIN
pemarenb cUCTeMHBIX 3amad. @usuko-xumuyeckue cucreMbl (PXC). KauectBeHHoe
onpenenenue ®XC. Jlnarpamma cBszu @XC ¢ MukpomMupom U Makpomupom. Kiaccuduxanus
arperaTHbIX COCTOSIHMN BelllecTBa M (U3MKO-XUMHUYECKUX MpeBpaiieHuil. [lonsrtus snemenTa,
cBs3u, CTpykTypel @OXC. Marematndeckas dopmanmzaruss DOXC. TexHOIOTHUECKHIA,
GyHKIMOHATBHBIA M MomynbHbI onepatop PXC. Tabauuma MmpuUMeEpOB. pPa3TUYHBIX THIIOB
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oneparopoB ®XC. Xumuko-TexHonorundeckue cucteMbl (XTC). YpoBHH nepapXuu CTPYKTYPHI
XTC. J[lekoMmno3uiusi IO TOpPU30HTaIM U 1O BepTukanu cTpykTypel XTC. Metoasl
Kaue€CTBEHHOI0 aHaJIN3a XMUMHUKO-TEXHOJOTMYECKHX CUCTeM. JluarpaMMbl B3aUMHBIX BIIMSHHUI
(U3UKO-XMMUYECKUX SIBJICHHWA: sBieHus 1 - 8 — 10 ypoBHeil uepapxuun  DOXC.
JleTepMUHUPOBAHHBIE M CTOXAaCTUYECKHE METOJbl MaTeMaTHUYeCKOro OIuca- Hus OXC.
Mertoabl cuHTe3a CTPYKTYpHl (yHKIHOHaIbHOTO omnepatopa OXC. Meronsl cuHTE3a THIIA
«YEpHOro suKa». JlenyKTUBHbBIE METO/Ibl CUHTE3A. biiouHbIN IPUHLKII CHUHTE3a CTPYKTYPBI
¢ynkunonansHoro omneparopa DXC. Wnentudukanyst mnapaMeTpoB (QyHKIHOHATBHOTO
oneparopa ®XC. Meroapl HHTEHCU(DUKAIIUN XUMHKO-TEXHOJOTHYECKHUX TPOIECCOB. PexxumMHoO-
TEXHOJIOTHYECKUE  METOAbl  HMHTEHCU(UKAUHU. AMNNapaTypHO-KOHCTPYKTUBHBIE  METOJBI
unteHcupukanuu  XTC.  Ilpumepsl  uHTeHCHU(UKALIUKM  TEIUIOOOMEHHOrO  amrmapara,
MacCOOOMEHHOI'O  almapara, TIa30KUIAKOCTHOro peakTopa. OpraHuzanuss peUUKIOB JUIs
nateHcuukanuun XTC. AKyCTHYECKHE METOJbl MHTEHCH- (dbukanuu. DIEKTPOMAarHUTHbBIC
MeToabl nHTeHcHpukanuu. CaMoBO30yKIeHNE PE30HAHCHBIX BHOpPALUil B ra30KUIKOCTHBIX
cpenax. Mcnonbp3oBaHue ONTHYECKUX BO3ACHCTBUM, MOHU3UPYIOIIMX H3IIYy4EHHH, BUXPEBOIO
ciosi (peppoMarHUTHBIX yacTull. lIporpammHO-Lien€eBbIE cUCTEMBbl NPUHATUS pelieHui. Llens,
JUI0, TPUHUMAIOLIEEe pEIlIeHHe, aJbTepPHATUBHBIC BapHAHTHl PEIICHHs, KPUTEpUl BBHIOOpA,
MareMaTh4decKass MOJENb LEJIEeBOM CHUCTEMbl NpUHATUA pewmeHuid. [IpuHsatne pemeHud B
YCIIOBUSIX OIpPEAEIICHHOCTH, PUCKA, HEONpPEAENEHHOCTU. ['Mmore3a aHTaroHumsma B INPUHITHU
pelieHnid B YCIOBUSIX HeompezeneHHOocTU. biok - cxema cucremHoro ananmuza OXC kax
B3aUMOJICICTBUE JIBYX CHUCTEM: IIPU YMHHO - CJIEICTBEHHOW CHUCTEMBI U MPOrPaMMHO-LIETIEBOMN
CUCTEMbl MpPUHATUS pelleHud. JluccumaTuBHBIE CTPYKTYpbl U CHCTEMbBI CaMOOPIaHU3ALMH.
OO6o6menHas auccunatuBHas QyHKOus (pusnko-xuMudeckoir cuctembl. Knaccudukanus
nerokynx cuia v norokoB ®XC. Ilpunnun Kropu u Onzarepa B JMHEMHON TEpMOAMHAMUKE
HeoOpaTHUMBIX MPOIECCOB. 3aKOHbl HENMHEMHONW TUHAMHUKKA HEOOpAaTUMBIX IPOLIECCOB.
CuHepreTuka 1 3aKOHbl CAMOOPTraHU3ALNH.
4. O0beM y4eOHOH JUCHHUILINHBI

B 3auyeTHBIX B akanem.

Bupsl yaeOHOM paboThl eIMHULIAX qacax
O01as TPY/10eMKOCTh THCHHMILJIMHBI 10 YYeOHOMY IJIAHY 3 108
KonTakTHas padora — ayiMTOPHbIE 3aHATHS: 1,2 48
Jlexuuu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,8 32
CamocrosiTesbnas padora (CP): 1,8 60
CamocTosiTeNnbHOE H3YUYEHHE Pa3/1eTI0B JUCIUILIMHBI 1,8 59,8
KonTakTHas camocTosiTenbHas paboTa 0,4
Buj xonrpoas: - 3aver

¢ OLIEHKOH

B 3auetHbix | B actpoHOM.

Buner yue6HOM paboTh eAMHULAX yacax
O0mas TPy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS : 1,2 36
Jlexiuu (JIek) 0,4 12
[TpakTuueckue 3anstus (113) 0,8 24
CamocrositesbHas padora (CP): 1,8 45
CamocTosITeIbHOE H3YUCHHE PA3/IeTIOB UCITUTLUIMHBI 1,8 44 85
KonTtakTHas camocrosiTenbHas pabora 0,3
Buj xonTpoas: - 3aver

¢ OLIEHKOH
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AHHOTanusA padoueil nporpamMMsl AucuuIIMHbI « Teopus nugopmanum 1
npoieccoB XxumMuueckoii rexuoornm» (b1.B.7[B.02.01)
1. Hesn AuCUMIUIMHBI — OOYYUTH CTYJCHTOB CIIOCOOAM YUCICHHOW OICHKH KOJIMYECTBA
JUCKPETHON M HEeNpepbIBHOW MH(POPMALIY, €€ XpaHEHUs, IpeoOpa30oBaHus U NepeJayu.
2. B pe3yabTaTe H3y4eHHs AMCUMILIMHBI 00y4aloluiics M0 NporpaMmMe 0aKajnaBpuara
JOJIZKeH
0b1a0ams CIEAYIONTUMHI KOMITCTCHIIUSIMU :
—  CIIOCOOHOCTBIO  pemiaTh  CTAaHAAPTHBIE  3a1aud  OpodecCHOHATBHOMN
NESITEeNbHOCTH HAa OCHOBE HWH(POPMALMOHHOM M Oubimmorpadguueckod KyabTyphl C
IIPUMEHEHHEM MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOIMH U C Y4€TOM OCHOBHBIX
TpeboBanuii nHpopmarronHou oezonacuoctu (OITK-1);
—  CIIOCOOHOCTBIO MCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOIOTHH,
IPOBOJUTH 00pabOTKy MH(OPMALUK € MCIOJIB30BaHUEM IPUKIIAJHBIX Mporpamm u 06a3
JaHHBIX JUIsI pacueTa TEXHOJOTMYECKHX IapaMeTpoB OOOpyAOBaHUS M MOHUTOPHHIA
npupoaubix cpex (ITK-3);
—  TOTOBHOCTBIO M3yuyaTh HAYYHO-TEXHHYECKYI0 MH(OPMALUIO, aHATU3UPOBAThH
OTEUECTBEHHBIH U 3apyOCIKHBIH OMBIT 110 TeMaTuke uccienoanuii (I11K-13);
3namp:
— BEPOSTHOCTHBIM IOAXOJ K OLIEHKE KOJIMYECTBA JHUCKPETHOM W  HENpPEpBIBHON
uH(popMaLuu;
— SHTPONMUHBIA TOAXOA K H3MEPEHHIO CpeaHel uHpopManmud U CBOOOABI BBIOOpa B
COOOIIEHUAX;
— MeTO/Ibl IPe0oOpa30BaHus HEMIPEPBIBHBIX CUTHAJIOB B JUCKPETHBIE,
— 0COOEHHOCTHU CHCTEM Iepelaud HHPOPMALUU U KPUTEPUH UX KauecTBa;
— aJrOpUTMbl KOJAMPOBAaHUS IpU IMepefayd MO0 JUCKPETHOMY KaHaly O0e3 IoMex H
IIOMEXO03aIIUTHOTO KOJUPOBAHNUS;
— MOHATHE MOAYJALNH, CIIOCOOBI MOAYIIALIUU U ITYMOIIO/IaBICHHUS;
— aJrOPUTMBI CKaTHUs HHPOPMALIUY;
— OCHOBBI TEOPHH 3aLIUTHI HH(OPMALIIH;
Ymems:
— paccUUTHIBaTh KOJWYECTBO MH(OPMALIUH, SHTPOIIUIO CUCTEMBIL;
— npeoOpa3oBbIBATH HEMPEPHIBHBIE CUTHANBI B IUCKPETHBIE;
— YHCJIEHHO PAacCUYMUTHIBATh MPOMYCKHYIO CIIOCOOHOCTh KaHajlla M CKOPOCTh Iepefadu
uH(pOopMaLnu;
Bnaoemo:
— crocobaMu ¥ MprUeMaMu KOJIMPOBaHMsI IIPH Nepeiaye 1Mo AUCKPETHOMY KaHally 0e3 moMex
Y TIOMEXO03aIllUTHOTO KOJUPOBAHUS;
— MpUeMaMu CkaTusi UHOpMaIUK, €€ 3alUTHI.
3. Kparkoe conep:kanue TUCHUIIAHBI:

Beenenue. Teopust unpopMauu Kkak yuedHas 1ucuuIvinHa. Bunsl nndopmanuu.

Paznen 1. [lonarue HenmpepbIBHOW M TUCKpEeTHONW MH(OpMAIMM W MaTeMaTWYeCKHil ammapar

JUISL €€ OTIMCaHus, OLIEHKH U TPeoOpa3oBaHusl.

Juckpernasi nHGopmanusa. BepoATHOCTHBIN MOAXOA K MaTeMaTH4YECKOMY OIPEAEIICHUIO
JTUCKPETHOW WH(OpPMAIMKM HSKCIOHCHIIMAJIBHBIA 3aKOH KOJMYECTBA COOOIIEHUM; KOABI C
BEPOATHOCTHBIM OIPaHUYEHHMEM, S3bIKM (B3aUMHBIE CBSA3M MEXAY CHMBOJAMH, IOHSTHE
AProJIMYecKoro cooOLIeHMs); DSHTponus JuckpeTHoM uHpopmauuu (teopema IllenHona);
U30BITOYHOCT UH(OPMAIIMK; IIIYM U OTPHIIATENIbHAs HHPOPMALHUS.

HenpepsbiBHass nHgpopmauusa. MaremaTiHueckoe orpejeseHrue HENpepbIBHOW HH(OpMalNH,
TEeOopeMa OTCUYETOB BO BPEMEHHOM IpeacTaBiIeHuH (Teopema KoTenbHHKOBA); TeopeMa OTCUETOB B
YaCTOTHOM NIPEJCTAaBICHUM; NpeoOpa3oBaHUE CBsS3€il BO BpPEMEHHM B CBA3M [0 YacTOTE;
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pacrpesielieHue BEpOATHOCTEH [UIsl HENPEPBIBHBIX BEJIWYMH; ProJUUECKUe aHcaMOIu (QyHKIUI;
KOI'€pEHTHOCTb, SHTPOIINS HENPEPBIBHBIX PACIIPEIEICHNN.

MeTtoabl mnpeoOpa3oBaHHMsi HeENPEPbLIBHBIX CUTHAJOB B JHCKpPeTHbIEe. MeTobl
JUCKPETH3allMi TOCPEACTBOM BBIOOPOK; paBHOMEpHAs JUCKPETU3aLUs; TUCKPETH3AIMs T10
KPUTEPHIO HauOOIbLIEro OTKIIOHEHNUS; alalTUBHAs AUCKPETU3alllsl; KBAHTOBAHUE CUTHAJIOB.

Paznen 2. Cucremsl nepeaayn HHGOPMAIHH, KOAUPOBAHKIE, MOIYJISIIINS U IIyMOTIOAAaBIICHHE.

Cucrembl mnepenaun uHpopmanuu. Cucrembl nepeaaud HMH(opManuu; obuue
OTIpeIeNIeHNs; CKOPOCTh Mepeiayn AUCKPETHOM MH(POPMAIIUN U MPOIYCKHAs CIOCOOHOCTh KaHaa,
[OJaBJICHUE IIYyMOB M HAJEXKHOCTb; Ieperadya HMH(OPMAIMM HENPEpPbIBHBIMU CUTHAJIaMHU IO
KaHaJlaM C OTpaHUYEHHOW IMOJIOCOM YacTOT; CKOPOCTh Iepeaayn MH(pOpMaIuu; CIydaHbIi myM;
3aKOHBl CYNEPNO3ULUU M CIydallHOro Ioyma; Kiaccu(uKkauus IOMEeX U HCKaKeHUl,
npezcKa3aHue, CriaKuBaHue, GUIbTPAIUs; KPUTEPUU KauecTBa CUCTEM Iepeaayr HH(OpMAIIH)

Koauposanue nngopmanun. Konuposanue napopmanuu mnpu nepepaye mo JUCKPETHOMY
KaHay 0e3 TNOMeX — QJITOPUTMBI CXartusg WHpopManuu (MPOCTEHIINE aNrOPUTMBI CHKATHUS
uHpopManuu (apupmeTndeckoe KOIMPOBAHME); aNANTUBHBIC AITOPUTMBI CXKaThs (KOAWPOBaHHUE
Xadpdmena); amanTHBHOE apUPMETHYECKOE KOTUPOBAHHE; MOJCTAHOBOYHBIE WM CIOBApHO
OpPUEHTHPOBAaHHbBIE AJITOPUTMBI cxkaTusd UHpopmauuu (Metoas! Jlemnena-3uBa). [lomexo3amuTHoe
KOJAUPOBAaHUE: KOAbl C OOHAapy)XeHHEM OIIMOOK U KOpPPEKTUpYIOIHe Koabl (OJ0YHBIE WU
HENpEepPbIBHbIC)

Mopyasinusi 1 noaasJieHHe IyMoB. OCHOBHBIE NOHSTHS, OTPAHUYEHUS, HAKJIAJbIBAEMbIE
Ha CHCTEMY; aMIUIUTYyIHasi MOJYJISIIUA C IByMsI OOKOBBIMH IOJIOCAMU; aMILJIMTYAHASI MOAYJIALUS C
OnHOW  OOKOBOM  TOJNOCOH; YacTOTHash MOXYJSIUS;  KOJOBO-UMIYJIbCHAsh — MOJIYJISIHS;
IIOMEXOYCTOWYUBOCTb CUCTEM.

Paznen 3. Merons! cxxatus nadopmarn. M3yueHrne 0CHOB TEOPUH 3aIUTH HH()OPMAITHH:

O0630p METOJIOB CKAaTUS U300paXKEHUH, ayIMOCUTHATIOB U BUJIEO0

OcHoBbl Teopun 3ammThl UH(popmanuu. Kpunrorpadus; kpuntocucrtema 0e3 mnepenauu
KJII0Yel; KpUNTOCHCTEMA C OTKPBITBIM KJIFOUOM; 3JIEKTPOHHAs MOANUCh U CTaHAAPT IU(PPOBAHUS
JTAHHBIX.

4. O0beM y4eOHOMH JUCIHIJINHBI

B 3auerHbix | B akanmem.
Bunpr yue6HOM paboThl eIUHHIIAX gacax
OO01masi Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 4 144
KonTakTHas padora — ay1uTOPHBIE 3aHATHS: 1,8 64
Jlexumu (Jlek) 0,45 16
[Tpaktuyeckue 3austus (I13) 0,45 16
Jlaboparopusie 3ansTus (JI3) 0,9 32
CamocrosiTesbnas padora (CP): 2,2 80
CamocTosiTeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUTLIMHBI 2,2 79,6
KonTtakTHas camocrosiTenbHas paboTa 0,4
Buj xontpoas: - 3aver c
OLICHKOH

B 3aueTHBIX

B actponom.

Buner yue6HOM paboThI eAMHULAX yacax
O0mas TPy1I0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 108
KonrTakTHas paGora — ay1uTOpHbIE 3aHATHUS: 1,8 48
Jlexumu (JIek) 0,45 12
[TpakTuueckue 3ansatus (I113) 0,45 12
JIabopatopusie 3austus (J13) 0,9 24
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CamocrosiTesibHas padora (CP): 2,2 60
CamMocTosITeIbHOE H3YUYCHHE PA3/IeTIOB JUCITUILIMHBI 2,2 59,7
KonrtaktHas camocrositenbHas pabora 0,3
Bua kouTpoJs: - 3auer ¢
OIlEHKOM

AHHOTanusA padoyeii MPOrpaMMbl JUCHUHILTHHBI «OCHOBBI HH(POPMAIIHOHHBIX H
HHTEPHET-TEXHOJIOTHIi B OCHOBHBIX MPOIECCAX XMMHYECKHX MPOU3BOACTB H XHMHYECKOM
kuoepHeTuke» (b1.B./1B.02.02)

1. Heau qMcUUMNIMHBI — U3YYEHUE CTYJIEHTaMU COBPEMEHHBIX MOJXOJO0B K MOCTPOEHUIO
unpopmannonusix cucreM (MC) mupokoro mpoduias ¢ HMCHOIB30BAaHUEM CYIIECTBYIOLINX

nH(pOpManMOHHBIX U UHTEpHET-TexHoorui (MT).

2. B pe3yabTare u3y4eHust AMCUMILIMHBI 0aKaTaBP H0JIKEH:

061a0ams CIEAYIOUUMU KOMIIETCHIIUAMU:

—  CIIOCOOHOCTBIO  pellaTh  CTAHAAPTHbIE  3aJaud  HpogecCHOHATBHON
NESTeIbHOCTH HA OCHOBE HWH(POPMALMOHHOM W OubOimmorpaduueckod KyIbTyphl C
IPUMEHEHHEM MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOIMH U C Y4E€TOM OCHOBHBIX
TpeboBanuii nHMopManmoHHo# 6e3onacuoctu (OITK-1);

—  CIIOCOOHOCTBIO MCIIOJIb30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOIOTHH,
IPOBOJUTH 00pabOTKy MH(OPMAIMK C MCIOJIb30BAaHUEM IPUKIIAJHBIX Mporpamm u 6a3
JaHHBIX JUIsI pacueTa TEXHOJOTMYECKHX IapaMeTpoB OOOpyJOBaHUS M MOHUTOPHHIA
npupoaubix cpex (ITK-3);

—  TOTOBHOCTBIO M3yudaTh HAYYHO-TEXHHYECKYI MH(POPMALMIO, aHAIU3UPOBAThH
OTEUECTBEHHBIH U 3apyOeKHBIH OMBIT M0 TemaTuke uccnenoanuii (ITK-13);

3namp:

— OCHOBHBIE IOHSATHUS, Ha3HauYeHHME W  MeECTO, 3aHMMaeMoe HH(POPMAIMOHHBIMU
TEXHOJIOTHSIMU B COBPEMEHHOM OOIIIECTBE;

— 1IeJM, METObl M MPUHIMIBI MOCTPOCHUS COBPEMEHHBIX HH(POPMALMOHHBIX CHCTEM C
MCIIOJIb30BaHUEM UHTEPHET-TEXHOJIOTUM;

— IpeuMyILeCTBA U  pPE3ylbTaThl, KOTOpble JAaéT TNPUMEHEHHE HH(POPMAIIMOHHBIX
TEXHOJIOTHI B y4yeOHOH, Hay4HOM, MH)XEHEPHOW, XO3SIIICTBEHHOH, MPOU3BOJACTBEHHON M MPOYMX
001acTAX JesITeIbHOCTH YETI0OBEKa;

Ymemos:

—3((eKTUBHO HCIONB30BaTh INI0OATBHYIO ceThb MHTepHeT A 0e30macHOro Moucka |
nyOnMKanuu HHQOpMaIuy;

— OCYIIECTBJISITh TOUCK M BBIOOP ONTHMAJBHOTO MPOrpaMMHOTO U  amlapaTHOro
obecrnieyeHus, JOCTYIHBIX UH(POPMAIIMOHHBIX CUCTEM U TEXHOJIOTHIA;

Bnaoems:

— HaBbIKAMHM NPHUMEHEHHS COBPEMEHHBIX HH(OPMAIMOHHBIX M WHTEPHET-TEXHOJIOTUH Ha
MIPAKTHKE.

3. Kparkoe conep:kanue IMCHUNIHHBI:

Kpatkuit uctoprueckuii ouepk pa3BUTHsI WH(OPMALIMOHHBIX T€XHOJOTHH. OCHOBHBIE LIETTU
W 33/1a4M Kypca, COCTaB Kypca, HH(OPMAIIMOHHBIE HCTOYHHUKH.

Pasznen 1. UHpopManMOHHBIE CHCTEMBI: KJIACCH(PUKALNS, LeJIH CO3AaHUuA, PyHKIUM,
apXuTeKTypa

OcHOBHBIC NOHATHSA, KJIacCHPUKALUA, YHKIHMH U LEeJH CO3AaHuA HHPOPMALMOHHBIX
cucreM. [lonsarus: cOop, XpaHeHHe, MOMCK, 0O0paboTKa, aHanMM3, Mpe3eHTauus WHPOpMalUu.
OyHKIMK: yIpaBiIeHHe, 00ecriedeHre B3auMOICICTBHS C MOJIb30BATENEM;
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TpeOoBanusi, npeabsiBisieMble K HWHPOPMANUMOHHBIM CHCTEMAM — OTKPBITOCTD,
MOJYJIBHOCTb, TMOKOCTh, MacCHITaA0MPYyEeMOCTb, JOCTYIHOCTh, HAJAEKHOCTb, 3PrOHOMHYHOCTH, U
T.IL;

ApxuTekTypa HH(OPMALUOHHBIX CHCTEeM — IOHATHE, KIacCHU(UKALUsA U KPUTEPUHU
BbIOOpa  apXUTEKTypbl HMHpOpMauumoHHOW cucrteM. Cpenpl, B  KOTOPHIX CYLIECTBYIOT
UH(OPMALMOHHBIE TEXHOJIOTHH U CO3JAI0TCS HH(POPMAIIMOHHBIE CUCTEMBI.

Pa3znes 2. AnnapatHasi cpeaa HH(pOPMAIMOHHBIX CHCTEM

OcHOBHbIE NMOHATHS H KJAcCCH(PUKANMS aNNAPATHBIX CPEACTB, aAPXMTEKTypa (hoH-
HeiiMana 1nocTpoeHHMsl BBIYMCIMUTEIbHBIX cHCTeM. [IOHATHUS aKTUBHOTO M IIACCUBHOIO
o0opyoBaHus, cepBepa 1 pabodeil CTaHIIUU, MacIITa0bI alapaTHBIX KOMITJICKCOB.

O030p TexHOJIOIMii COBPEMEHHBIX aNNAPATHBIX CPEICTB — COBPEMEHHBIE IIPOLIECCOPBI,
MHOTOIIPOIIECCOPHBIE ~ KOH(UTYpaluy, CEerMEHTUPOBAaHME M  KiacTepu3anus, (QHU3NUIECKue
XpaHuIMIa uHpopmanuy, nepudepuitnoe 000pyI0BaHue, U T.1I.

Paznean 3. IlporpammHuas cpeaa uHGOPMANMOHHBIX CHCTeM M HHPOPMALMOHHbIE
TEXHOJIOTHH

MHoroypoBHeBasi OpraHu3aiys MporpaMMHON cpeabl — MUKpokoa/BIOS, omepannonHbie
CHUCTEMBI, CHCTEMHOE HpOrpaMMHOE oOOecreueHue, MPUKIAJHOE IPOrpaMMHOE oObOecleueHue.
D yHKIHUOHAIBHBIN COCTAB KaK10I'0 YPOBH;

TexHonoruu noucka u c6opa nHGOpMaLUU — UCTOYHUKU HH(POPMALIUH, 0a3bl JaHHBIX;

Texnonoruu 00pabOTKU U XpaHEHUsI UH(POPMALIMK — CUCTEMBI YIIPaBJIEHUsI Oa3aMu 1aHHBIX,
CHELUATU3UPOBAHHOE IPOrPAMMHOE 00ECIIEUCHHUE;

TexHosoruu npeseHTanuyu HHGOPMALMK U OpraHU3alui B3aUMOIEHCTBUSA C MI0JIb30BATEIEM
— (opMaThl JaHHBIX, YEIOBEKO-MaIIMHHbIE HHTEP(ENCHI.

Pa3neua 4. CereBasi cpeia MHGOPMAIMOHHBIX CHCTEM U HHTEPHET-TeXHOJIOTHH

IIpenmymiecTBa U HeOCTATKH I100anbHOM ceTn VIHTEepHeT;

TexHuyeckue acreKkTbl OpraHu3aluy ri10oanpHou cetn MHTepHer;

dusnyeckas CTPyKTypa, TOMOJIOTHYEcKasi CTPYKTYPa, JIOTHYECKas CTPYKTYpa CETH;

WNuTepHer kak cereBas cpena MH(OPMALMOHHBIX CHCTEM: IMOHSITHE CEpPBUCA, OCHOBHBIE
CEPBUCHI U aJipecals pecypCcoB;

TeXHOJIOrMH NOAKIIIOYCHUS K TJI00aIbHOM CETH,

OCHOBHBIE UHTEPHET-TEXHOJIOTUU:

TexHonornu norcka HHPOpPMAIUU B CETU — MOMCKOBBIE MAIIMHBI, TEMAaTUYECKHE UHIECKCHI,
CHelMaIM3UpOBaHHbIe pecypchl; TexHojoruu myOnukauuu M obMeHa HMHpopmanueid B ceTH —
MPOTOKOJBI  mepenayn  (aiiaoB, JElEeHTPATN30BaHHbIE CETH OOMeHa (aillamu, CHUCTEMBI
yIpaBJIeHUS KOHTEHTOM M CUCTEMbl Ui COBMECTHOM paboThl C TeKcToM; TexHomoruu
KOMMYHUKAIIUM MEXIy JIOJIbMU B CETM — OOMEH MIHOBEHHBIMH COOOUICHHSIMH, 3JIEKTPOHHAs
noyta, 6aoru, popymsl, IP-renedonus, u 1.11.;

Pacnipenenénnble rinobanbHbIe BbIUMCIEHUS B cetu; be3zomacHocTh B cet MHTepHeT —
«CETEBOM 3TUKET», IEPCOHAIIbHBIE JAHHbIE, TOBEPUE B cETH IHTEpHET.

Paspen S. JKu3HeHHBbIH LUK HHPOPMALIMOHHBIX CHCTEM

Ortansl xku3HeHHOro 1ukia UC — cozganue (mpoekTHpoBaHue, pa3paboTka, TECTUPOBAHUE),
SKCIUTyaTausl (pa3BEpThIBaHUE, aJanTalus, pabouuii pexuM), MoAJepkkKa (MoJepHHU3aIus,
O0OHOBJICHHE) WH(POPMALMOHHBIX CUCTEM; TEXHOJOTMM W TEXHUYECKHUE CPEICTBA IOAICPKKU
’KU3HEHHOTO IIMKJIa HMHQOPMAIMOHHBIX CHUCTEM — Cpelbl MNPOEKTUPOBAHMS U Pa3pabOTKU
nporpaMMHoro obtecneuenus; [loHsTHe mnpoekTa pa3pabOTKU HHPOPMAMOHHOW CHCTEMBI —
pecypchl, poJid YYacTHHKOB, yIpaBieHHE MNpoeKToM; HpopMalloHHbIE CHUCTeMBbl IJs 3adad

XUMHKO-TEXHOJIOTMYECKOTO NPOQUIs — MpUMEpbl apXUTEKTyphl HH(POPMALMOHHBIX CHCTEM
MIOCTPOCHHBIX Ha OCHOBE MHTEPHET-TEXHOJIOTUH U PEUICHUs 3a/1a4 XUMHUKO-TEXHOJIOTHYECKOTO
npodus.

4. O0beM y4eOHOI U CHUTITHHBI
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B 3ageTHBIX B akanewm.
Bunpr yue6HOM paboThI eIMHUIIaX gacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,8 64
Jlexumu (Jlek) 0,45 16
[Tpaktuyeckue 3ansatus (I13) 0,45 16
Jlaboparopubie 3ansatus (JI3) 0,9 32
CamocrositesbHas padora (CP): 2,2 80
CamocTosiTebHOEC U3YUCHHE Pa3/IeIOB JUCIUILIMHBI 2,2 79,6
KoHTtakTHas camocTosTenbHas pabora 0,4
Buna xourpoJs: - 3auer ¢
OLIEHKOM

B 3aueTHBIX

B actpoHomMm.

Bupsl yaeOHOI paboThI €IMHULIAX qacax
OO01asi Tpy10eMKOCTh M CUMILUIMHBI 10 Y4eOHOMY ILIAHY 5 108
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHUS: 1,8 48
Jlexumu (Jlek) 0,45 12
[IpakTuueckue 3ansatus (113) 0,45 12
Jlabopatopubie 3anstus (J13) 0,9 24
CamocrositesbHas padora (CP): 2,2 60
CaMocTosITeIbHOE U3YUEHUE PA3/AEI0B IUCIUILIUHbI 2,2 59,7
KoHTakTHas camocTosTenbHas pabora 0,3
Bup xonrpoas: - 3aver ¢
OLICHKOM

AHHOTauus padoyeil mnporpaMMsbl JMCHUIIMHBI « BbIYMCINTEIBHBINH IKCIEPUMEHT B 32/1a4aX

xumMu4ueckoii Texnosorum» (51.B./1B.03.01)

1. He.]'ll/l AUCHMIIVIMHBI — M3Y4YUTb METOABI

U TIPUEMBI

MMPOBCACHUA BbIYUCIIUTCIIBHOT'O

SKCIICPUMCHTA HA MATCMATUUYCCKUX MOJCIAX HCKOTOPBIX 00BEKTOB XUMUYECKOM TEXHOJIOTHH.

2. B pe3yabTaTe H3y4eHHs AUCHHUILNIMHBI 00y4aloIuiics 1Mo nporpamMme 0akajappuara

JOJIKEH:
0b1a0ams CIEAYIOUTUMHI KOMITIETEHIIUSMU :

—  CIOCOOHOCTBIO HCIONB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUILTAH B TIPO(ECCUOHATTLHOU JISATSIIBHOCTH, MPUMEHITh METOABI MATEMATHUECKOTO
aHalM3a ¥ MOJEIMPOBAHUS, TEOPETHYECKOTO0 M DKCIEPUMEHTAIbHOTO HCCIEI0BaHUS
(OIIK-2);

—  CIOCOOHOCTBIO HCIIOJIB30BATh COBPEMEHHBIC MH(DOPMAIIMOHHBIC TEXHOJIOTHH,
MPOBOANTH 00pabOTKY MH(OPMAIIMHU C UCIOJIB30BAHUEM MPUKIAIHBIX MpPOrpaMMm U 0a3
JTaHHBIX JUISI pacueTa TEXHOJOTHYECKHX IapaMeTpoB OOOpYJIOBaHWS W MOHUTOPHHTA
npupoaubix cpen (IMK-3);

—  CHOCOOHOCTBIO  TPUMEHATH  COBPEMEHHBIE  METOIbI
TEXHOJOTHYECKUX TMPOIECCOB U TPUPOTHBIX Cpel, HCIONIb30BaTh
Cpe/cTBa B HAYYHO-UCCIe0BaTeNbcKoi padore ([TK-14);

3uamo:
- TOAXOJBl K METOJaM MaTeMaTHMYeCKOTO MOJAEITUPOBAHUS PA3TUYHBIX OOBEKTOB XMMHUYECKOM
TEXHOJIOTHH,
- OCHOBHBIE QITOPUTMBI M METOJBI YHCICHHOTO pEIICHHs MaTeMaTHYeCKUX U XUMHKO-
TEXHOJOTHYECKHX 33J]1a4 B CTAI[AOHAPHOM COCTOSTHUU W B JIETEPMUHUPOBAHHOHN ITOCTAaHOBKE;

HCCICA0OBaHUA
KOMIIBIOTCPHBIC
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- OCHOBHBIC TpUEMBI paboTel B Bu3yanbHOU cpeae Borland Delphi omepannonHo#t cucTembl
Microsoft Windows;

Ymems:
- hopmynupoBaTh pacu€THBIC 3aJaYd BBIYUCIUTEILHOTO JKCIIEPUMEHTAa B 00JACTH XUMUYECKOU
TEXHOJIOTHH;
- UCTIOJIb30BaTh YHCICHHBIE METObI JIJISl PEIICHUS TaKUX 3a7a4;

Bnaoemo:
- METOJaMH YHMCJIEHHOIO SKCIIEPUMEHTA U PEIICHHS 3a]1a4 B 00JaCTH XMMUYECKON TEXHOJIOTHH.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:
BBenenue. BoluucauTeIbHBIN IKCIEPUMEHT W MaTeMaTudeckoe MojaeaupoBanue. Lleabs u
OCHOBHBIE 32124 M.
[IpeumyiiecTBa BBIYMCIUTEIBHOTO HKCIEPUMEHTa M MAaTeMAaTHUYEeCKOrO MOJACIHUPOBAHUSA B
CPaBHEHUHU C HAaTYypHBIM 3KCHEPUMEHTOM. [IpHunHBI, 10 KOTOPHIM NMPUMEHSIOT BBIYUCIUTEIbHBIN
AKCIIEpUMEHT. MeToJbl TO3HaHUS MHUpa W MojenupoBanue. lIpenmyiiectBa M HEIOCTATKU
BBIYHMCIIUTEIIBHOIO SKCIIEPUMEHTA.
Paznen 1. PaspaGorka MaTemMaTH4ecKHX Mojesell  pacyeTa  KOXKyXOTPyOuaThbIX
TeII000MEHHBIX aNNapaToB 0e3 M3MEeHeHHs] AaTPEeraTHOro COCTOSIHUS Cpel.
O6mue ceepenus. OnpenenecHue NOBEPXHOCTH TermiooOMeHa. Pa3nuunbie cXemMbl B3aMMHOTO TOKa
TEIJIOHOCUTEJIEH.
[ToBepouHbIii W MPOEKTHBIN pacy€T. OmnpenesneHne TeIIonepeameld MOBEPXHOCTH. YUET
HaIlpaBJCHUsl TMOTOKOB. YUET W3MEHEHUs TeMIepaTypbl NMOTOKOB M CTEHKM U Kak CIEACTBUE
M3MCHEHHE CBOWMCTB, YUACTBYIOIIUX B TETUIOOOMEHE CpEI.
[IpoBeneHne YHMCICHHBIX SKCIEPUMEHTOB Ha pPa3padOTaHHBIX MPOTrPaMMax C HCIOIb30BaAaHHEM
M3YYECHHBIX MOJICIICH.
['unpaBnuyeckuit pacy€r TEI00OMEHHBIX annapaToB B 0JHO(A3HBIX U IBYX(a3HBIX cpeax.
MaremaTrueckoe MOJETUpOBaHUE TeriooOMeHa B ofaHo(a3HBIX W ABYX(a3HBIX Cpejax.
VYpaBuenue Hapbe-CTokca. Pexnmbr TedeHus. Pacd€T ruapaBIAYECKOrO COMPOTHUBIICHHUS
0/1HO(a3HBIX U JIBYX(Pa3HbIX IOTOKOB C YUETOM pa3InYHbIX 3()(PEKTOB.
Matematuueckoe MOAEIMPOBaHNE TerIooOMeHa B ogHo(da3HbIX cpenax. [IpoBeneHre YucIeHHBIX
AKCIIEPUMEHTOB Ha pa3pa0O0TaHHBIX MPOrPaMMax C UCIIOIH30BAHUEM U3YyUYEHHBIX MOJIEIICH.
Paznen 2. MaremaTrnyeckoe MOJeJHMPOBAHHE TeNJI000MeHA € HM3MEHEHHEM AarperaTHoro
cocrosiHus ¢a3s.
[Ipoueccol kuneHust U KOHAEHcAUu. TepMOIuHAMUYECKUE OCHOBBI IPOIECCOB.
Marematuueckoe MOJIeTUPOBaHUE TETNIOOOMEHA TIPH KOHJIEHCAIIMH YHCTHIX TTAPOB U MapOra3oBbIX
CMeCeH.
Paznuunble TUNBI KOHJEHCAIMU Tapa U3 O00bEMA M HAa TMOBEPXHOCTU. YUET PEKUMOB TEUCHUS
TUIEHKU KOHJIeHCaTa. BrusHue pa3nuyHbIX (aKkTOpOB HA PEKHUMBI TEUEHUS TUIEHKH KOHJEHcAaTa.
Mertoasl pacuéTa KOHIEHCATOPOB MapOTra30BbIX CMECEH.
[IpoBeneHne YHCIEHHBIX SKCIEPUMEHTOB Ha pPa3pabOTaHHBIX MPOTPaMMax C HCIOIb30BaHHEM
W3YYEHHBIX MOJEIIEH.
MaremaTrueckoe MOJEIUPOBAHKE TEIII0O0OMEHA TP KUIICHUU.
[IpoBeneHNE YHUCICHHBIX SKCIEPUMEHTOB Ha pPa3pabOTaHHBIX MporpaMmax C HCIOJIb30BaHUEM
M3YYEHHBIX Mojened. Pexumbl kunenns. Kunenre B 00b€Me U Ha MOBEPXHOCTH, B KaHAIAX MPH
OpTraHW30BaHHOM JIBF)KCHHH >KUIKOCTH.
Pa3nen 3. OcHOBBI MATEMATHYECKOT0 MO/IeTUPOBAHUS MPOLIECCOB TEIUIO- M Maccolnepe1avn B
PEKTH(PUKAIUOHHBIX KOJTOHHAX.
OO0mue cBeIeHUS U OCHOBHBIE MOHATHS peKTHPUKAuu. [loaxoapl K OMUCAHUIO MPOIECCOB
pekTudukanuu. Paznuunbie MeTObI pacyéTa.
YrpouieHHble MaTeMaTHYeCKWe MOJENH IS pacyeTra mpoiecca pPEeKTU(PUKANUKA B TMPOCTHIX
KOJIOHHAX.
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CocraBneHne MaTepuUaJbHOTO — TOKOMIIOHEHTHOro, TeruioBoro Oananca. Konuenmmu:
TEOPETHUYECKOM CTYNEHU pa3JeieHusi, PaBHOBECHOM TapenKd, K.[.J. TApeIKU U KOJOHHBI.
VYrpomeHHbIH pacuéT pekTudukannoHHo KostoHHbI. CooTHOeHUs DeHCKe U AHIEpBY/Ia.
PazpaboTrka mporpamMmpl pacyeTa PEKTU(DHUKAIMOHHOW KOJOHHBI METOJAOM HE3aBHCUMOTO
ornpezesieHus] KOHIICHTPAIUi ¢ IepeMEHHBIMHU MOTOKAaMH JKUIKOCTH U Mapa Mo BHICOTE KOJIOHHBI.
CoBMeCTHOE pElICHHWE YPaBHEHHUN MOKOMIIOHEHTHOTO MAaTEPHUAIBHOTO W TEIUIOBOTO OAllaHCOB W
apo->KUJIKOCTHOro paBHOBecusi (meroauka Tune-I'engeca). OOecrneueHne U yCKOpEHHE
CXOJUMOCTH MeTo0M O-koppekiuu. [IpoBeneHne YMCIeHHBIX SKCIIEPUMEHTOB Ha pa3paboTaHHBIX
porpaMMax ¢ MCIOJIb30BaHMEM M3yueHHBIX Mozenei. [loaxonpl k yuéTy Hen1eanbHOCTH KUIKOM

U apoBoii Pas.
4. O0beM yueOHOM JUCUMIIJIMHBI

B 3ageTHBIX B akanem.

Buer yaeOHOM paboThI eMHALIaX yacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,3 48
Jlexumu (Jlek) 0,4 16
Jlaboparopubie 3ausatus (JI3) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CaMOCTOSATEIbHOE U3YUCHHE PA3/IeJIOB JTUCIUILIHHbI 17 59,8
KonTtaktHas camocrositenpHasi pabora ’ 0,2
Buja koHTpOJS: - 3ader

B 3aueTHBIX

B actpoHomMm.

Buner yae6HoI paboThI eANHUIIAX yacax
OO01asi TpyA0eMKOCTh M CUMILIMHBI 10 Y4eOHOMY ILIAHY 3 81
KonTakTHas padoTa — ay1uTOpPHbIE 3aHATHA: 1,3 36
Jlekiuu (JIek) 0,4 12
Jlaboparopubie 3ausatus (JI3) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocTosiTenbHOE U3YUEHUE PA3/IETI0B JIUCIUILIUHBI 17 44,85
KonTakTHas camocrosiTenbHas paboTa ’ 0,15
Buja koHTpOJIS: - 3auer

AHHOTaNMs paGoyei MPOrpaMMbl JUCHHUIINHBI «SI3bIKH H Cpeabl
MPOrpaMMHPOBAHUS B OCHOBHBIX MPOIECCAX XHMHYECKHX MPOU3BOACTB H XHMHUYECKOM
kubepuernke» (51.B.7[B.03.02)

1. He.]'ll/l AUCHUIIJIMHBI  — TIOJYYCHUEC CTyACHTaAaMU 3HaHUH O CYHICCTBYIOIIUX

HHTCIPHUPOBAHHBIX CpCaax pa3pa60TI<I/1 MpOorpaMMHBIX HpI/IJ'IO)KCHI/Iﬁ U1 HaBBIKOB CaMOCTOSITEIIbHOM

pa3paboOTKU MPOTPAMMHBIX MPOYKTOB C UCTIOIB30BAHUEM ITHX CPEl.
2.B pesyabrare M3ydeHusl IMCHHMILUIMHBI O0ydawuuiics mo mporpamMme 0akajaBpuara
HOJIKEH 001a0amb CIEAYIONUMH KOMITETEHITUSIMU
—  CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI E€CTECTBCHHOHAYYHBIX
JTUCHUIUIAH B TPO(ECCHOHATBHOMN IeATETbHOCTH, TPUMEHSITh METOIbI MAaTEMAaTHUIECKOTO
aHaM3a W MOJICIIMPOBAHUS, TEOPETHUYECKOTO M HSKCIECPUMEHTAIBLHOTO HCCIIEIOBAHMS
(OIIK-2);
—  CIOCOOHOCTBIO MCIIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC TEXHOIOTHH,
MPOBOJIUTH 00pabOTKY MH(OPMAIIMU C HCIOJIb30BAaHHEM MPUKIAJHBIX MPOrpamMm U 0a3
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JaHHBIX JUIsI pacueTa TEXHOJOTHYECKHX IapaMeTpoB OOOpyAOBaHUS M MOHUTOPHHTA
npupoubix cpen (IMK-3);

—  CIIOCOOHOCTBIO ~ NPUMEHSTh  COBPEMEHHBIE  METOABl  HCCIICAOBAHUS
TEXHOJIOTMYECKUX IIPOLIECCOB U IMPUPOJHBIX CpE€ld, HCIOIb30BaTh KOMIIBIOTEPHBIE
Cpe/cTBa B HAYYHO-HCCIIeA0BaTeIbCKOM pabore ([TK-14);

3uamo:

— OCHOBHBIE€ 3Tallbl 3BOJIIOIMU  S3BIKOB MPOrPaMMHUPOBAHUS, TEHJIECHLUHUHU pa3BUTHUSA
COBPEMEHHBIX SI3bIKOB U CPEJ IPOrPAMMUPOBAHMSI;

— IpaBuUjia TOCTPOEHUSI OJIOK-CXEM aJIrOpuTMOB B COOTBETCTBUU C JEUCTBYIOIIMMHU
CTaHJapTaMM U HOPMaTUBHO-METOIUYECKUMU JTOKYMEHTAMY;

— 9TaIlbl )KU3HEHHOTO IMKJIa TPOrPaMMHOT0 O0eCTieueHus;

Ymems:

— IMPOEKTUPOBATh rpadudeckuii uHTepdeiic moabp30BaTeNs IPOrPaMMHOTO MPUIIOKEHHS;

— ONTHMU3HUPOBATH MPOTPAMMHBIN KOJI C LENbI0 3((H)EKTUBHOW OPraHU3aIIH TPOrPaMMBI;

Braoemo:

— OCHOBHBIMU HIpoLeAypaMH, (YHKIUSMU M OIEpaTOpaMu sI3blKa MPOrpaMMHPOBAHUS
MHTETPUPOBAHHOM Cpeibl pa3pabOTKU MPHUII0KEHUH;

— HaBbIKAMM pELICHUs MPUKIAAHBIX 3aJa4 IPOrpaMMHUPOBAHUSA C HCIIOJIb30BAHUEM
MHTETPUPOBAHHBIX CpeJ] pa3pabOTKU MPHUIIOKEHUH.

3. Kpartkoe cogep:xanue JUCUMIIIIMHBI:

Henu u 3amaun kypca. Ctpykrypa. OCHOBHBIC MTOHSATHS U ONIPEICTICHUS.

Pazgen 1. O0mme cBegeHusl 0 fI3bIKAX M CpeJax NMPOrpaMMHMPOBAHUS M pa3paldoTke
NPOrPAMMHBIX NPHJIOKEHUH. JBOJIOUHUSA S3BIKOB M Cpel NMPOrpaMMHUPOBaHUsA. MalIMHHbBIN
A3BIK, A3BIKM HU3KOTO U BBICOKOrO ypoBHEH. COBpPEMEHHBIE SI3bIKU M CPEZIbl TPOrpaMMUPOBAHUS:
A3BIKU JUIs1 OBICTPON pa3pabOTKU NPUIOKEHHM, SA3bIKU U CPEJIbI CIIEUAIBHOTO HA3HAYECHHUS.

AJroputMuzanmus mnporpamMm u mnpoueayp. [lpuHiunsl pa3paboTKu anropUTMOB
nporpamMm u npouenyp. [IpaBuna opopmiieHus: 6JI0K-CXeM aITOPUTMOB Ha OCHOBE JIEHCTBYIOIIMX
CTaH/apTOB U HOPMaTUBHO-METOINYECKUX TOKYMEHTOB.

JdTanbl KU3HEHHOI0 MNHWKJIa NporpaMMHoro oodecnedenus. Lluxibl pa3paboTkwy,
COIIPOBOKICHUS M OOHOBJIEHUS ITPOIPAMMHOI0 00€CHeUeHHs: Talbl, NPOOIEMbl U IPOTHBOPEUUS
MEXly pa3pabOTUMKOM U MOJIb30BATEIEM ITPOTPAMMHOI0 O0ECIICUEHUSI.

IIpoexTnpoBanusi  uHTepdeiica  moab3oBareyasi. [lonsatus  rpaduyeckoro u
JIpY’KECTBEHHOT'O ToJIb30BaTeN0 HHTepdeiica. OCHOBHBIE 371€MEHThl HHTepdeiica. CraHmapThbl
uHTepdeiica WindOWS-npuioKeHu .

OnTumMu3auusi nporpaMMHOro koga. OCHOBHBbIE  HampaBiICHUS  ONTUMH3ALUU
nporpaMMHoro koja. IIpoGiemsl ckopocT pabOThl MPOrpaMMbl, KOMIIAKTHOCTH MPOTPaAaMMHOTO
KoJa, QYHKIIMOHAJIBHOCTU M y100cTBa /Ui moJib3oBarenst. CriocoObl JOCTHKEHUS! ONTUMAIbHOCTH
IIPOrPaMMHOT0 KOJ1a.

Pa3nen 2. UnTerpupoBaHHas cpeia pa3padoTKu NPHII0KEHMIA.

OcHOBHbIE HHCTPYMeHTbI pa3padoruuka. [lanutpa kommoHeHTOB. MHCHEKTOp OOBEKTOB.
[TpoextupoBiuk Gpopmsl. Penaktop nporpaMMHOro Koja.

OcHoBHbIe KOMIIOHeHTbI. OCHOBHBIE BU3YaJIbHbIE KOMIIOHEHTHI, UX CBOMCTBA U METOJbI: (POPMBI,
MaHeJH, pa3JeNUTeNH, TOANUCH, O peJaKTUPOBaHus (BBOJA), TEKCTOBBIE IOJIS, BBINAJAIOIINe
CIHCKH, ONIIMK U TPYMIIbI OMIUH, KHONKHU, Ta0nuibl. KOMIOHEHT A7 mpeAcCTaBiIeHUsl JaHHbBIX B
rpadpuueckom Buzae. KoMmoHeHThI aisi paboThl C MPUIIOKEHHEM U SKpaHoM. HeBuzyasbHble
JIMAJIOTOBbIE KOMIIOHEHTHI.

A3bIk mporpaMmMupoBaHusi cpeabl. OnrcaHue MEPEeMEHHBIX, MACCHUBOB, 3alMCEH, MHOKECTB,
KOHCTAaHT, METOK. ba3oBble THMBI mnepeMeHHBbIX. OOBSBICHHE HOBBIX THUIOB IEPEMEHHBIX.
['moGanbHbIE U JIOKaIbHBIE TepeMeHHbIe. [Iponeaypsl 1 QyHKIMH, OnpeensieMble 0JIb30BaTeIeM.
Co3nanue HOBBIX MoayJel mpoueayp M ¢yHkuuid. Oneparopbl U KOMaH[bl YIPaBIECHUS XOJIOM
BBINOJHEHUsT mporpammbl. [Ipoueaypsl n yHKuMM uisi paboOThl C MAacCHBaMU U TEKCTOBBIMU
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daiimamu. Maremarnueckue mnporeaypsl u (yHkmuu. Ornepanud co CTpoKaMH. BiaumHbIe
npeoOpa3oBaHus CTPOK U uncell. Mcrnonp30BaHue AUAIOTOBBIX (DYHKINH.

Pa3znes 3. Pemmienue npukJ/IagHbIX 32124 NPOrPpaMMUPOBAHMS.

Pemenue 3anau Ha 3aKpenieHHe HABBIKOB Pa0oOTbl C OCHOBHBIMHM KOMIIOHEHTaMM.
3anaun Ha mpoeKkTupoBaHue uHTepdeiica. Mizyuenue cBOMCTB U METOJIOB pabOTHI C KOMIIOHEHTAMHU.

Pemienue 3agauy Ha 3akpenieHHe HABBIKOB PadOThl ¢ OCHOBHBIMHU NPOLEAYPAMH H
¢pynkuusamvu. 3anaud, TpeOymoolide B3aWUMHOTO MpeoOpa3oBaHMsl CTPOKOBBIX W UYHCIOBBIX
nepeMeHHbIX. PaboTa co CTaTH4eCKUMU M TUHAMUYECKUMHU MacCUBAMH.

Pemenue 3aj1au Ha 3aKpenJieHHe HABBIKOB padoThl ¢ daiiiamu. UreHne uHbopMamu
u3 ¢aiina u 3anuck B (aiin. CoxpaHeHue U 3arpy3Ka HCXOJHBIX JAHHBIX B MPHIOKEHHSIX.

PemleHune BBIYMCAMTENBHBIX 3aJa4. 3agaud, TpeOYIOUIHE BBIMOIHEHUS MaTPUYHBIX
ornepauuid. BplUHCIUTENbHBIE TPOLEAYPHl M (QYHKIUH, ONpeAesieMble I0Jb30BaTENIeM.

[IpencraBienue pe3yabTaToOB BhIYUCIECHUHN B hopMe TabIull, TuarpaMm U rpauKkoB.

4.00beM yueOHOH TUCHMILIUHBI

B 3ageTHBIX B akanem.

Bupl yaeOHOI paboThI eUHALIAX yacax
OO0mas Tpy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 1,3 48
Jlexumu (Jlek) 0,4 16
Jlaboparopubie 3ausatus (J13) 0,9 32
CamocrositesibHas padora (CP): 1,7 60
CaMOCTOSATEIbHOE U3YUCHHE PA3/IeJI0B JTUCIUILIHHBI 17 59,8
KonTtaktHas camocrositenpHasi pabora ’ 0,2
Buja koHTpOJS: - 3ader

B 3aueTHBIX

B actpoHomMm.

Bunpr yue6HOM paboThl eTUHHIIAX gacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonTakTHas padoTa — ay1uTOpPHbIE 3aHATHA: 1,3 36
Jlekiuu (JIek) 0,4 12
Jlaboparopubie 3ausatus (JI3) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocTosiTenbHOE U3YUEHHUE PA3/1ETI0B JIUCIUILIMHBI 17 44,85
KonTakTHas camocrosiTenbHas paboTa ’ 0,15
Buja koHTpOJIS: - 3ayer

AHHOTanus pado4eil nporpamMmsl JucuuInMHbI « AH(popManuoHHbIe cHCTEMBbI
XpaHeHusi u 06padoTku 1anubix» (b1.B.J1B.04.01)

1. Heab AMCHMIVIMHBI — O0OECIEUYUTHh IONY4YEHHE CTyJEeHTaMH 3HaHUM o
croco0ax HaxoXKIEeHUs, oOpabOTKM M XpaHEHUs JaHHBIX; OCHOBaX HPOEKTHPOBAHUS
COBPEMEHHBIX MHPOPMAIIMOHHBIX U UHTEIJIEKTYaJIbHBIX CUCTEM M UX MCIOJb30BaHUS B
Pa3NUYHBIX 007aCTAX MPOMBIIIICHHOCTH.

2. B pe3yabTaTe H3y4eHHs AMCHHILVIMHBI 00y4YaloIuiics Mo nporpaMmme dakajappuara
JOJIZKEH
obnadams CIENYIOIUMHU KOMITETCHIIUAMU:
—  CIIOCOOHOCTBIO  pemiaTh  CTAaHAAPTHbIE  3aJaud  NpogecCHOHATBHOMN
NEeSTeIbHOCTH Ha OCHOBE HH(OpPMAlMOHHOM M OuOimorpapuyeckoi KyibTypbl C
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MpUMEHEHHEM HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U C Y4ETOM OCHOBHBIX
TpeboBanuii nHpopmarronHoi oezonacuoctu (OITK-1);

—  CIIOCOOHOCTBIO MCIIOJIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOIOTHH,
IPOBOJIUTH 00pabOTKy MH(OPMAIIMN C HCIOJIB30BAaHHEM IPUKIIAJHBIX Mporpamm u 6a3
JTaHHBIX JUIsI pacueTa TEXHOJOTMYECKHX MapaMeTpoB OOOPYIOBAHHS W MOHUTOPUHTA
npuponbix cpex (ITK-3);

—  TOTOBHOCTBIO M3ydaTh HAYYHO-TEXHHYECKYI0 MH(POPMALMIO, aHATU3UPOBAThH
OTEYECTBCHHBIN M 3apyOEIKHBIN OIBIT 10 TeMaThKe uccneaoanuii (ITK-13);

—  CHOCOOHOCTBIO  IPUMEHATH  COBPEMEHHBIE  METOAbl  HCCIEAOBAHUSA
TEXHOJIOTHYECKUX TIPOLIECCOB M TPUPOAHBIX CpEl, HCIOJIb30BaTh KOMIIBIOTEPHBIE
Cpe/cTBa B HAYYHO-HCCIIeA0BaTebCKOM pabdore (ITK-14);

3namp:

— OCHOBHBIE CIIOCOOBI HAX0XK/I€HUs, 00Pa0OTKH U XpaHEHUs JaHHbIX;

— OCHOBHBIE 0COOEHHOCTH CO3AaHUsI HH(POPMAITMOHHBIX MTPHIIOKCHHIA;

— OCHOBBI TMPOCKTUPOBAHUS COBPEMEHHBIX HMH()OPMAIIMOHHBIX W HHTEIEKTYaJIbHBIX
CHCTEM;

— OCHOBHBIE COBpPEMEHHBIE TaKeThl MPUKIATHBIX MPOTpaMM JUIsl [POMBIIIJICHHOTO
NPOCKTHPOBAHUS XHMHUKO-TEXHOJIOTUYECKUX, (hapMaleBTHUECKUX, HedTenepepadaThIBAIOMINX
MIPOU3BO/JICTB;

— OCHOBHBIE CIOCOOBI PEIICHUS] THIIOBBIX MPHUKIATHBIX 33/1a4 XUMHKO-TEXHOJOTHUECKUX,
dapmanieBTHUECKUX, HedTenepepabaThIBAIOIIMX MPOU3BOACTB C HCIOJIH30BAaHUEM COBPEMEHHBIX
WH(POPMALMOHHBIX CHCTEM XPaHEHHs 1 00paOOTKHU JTaHHBIX.

Ymemu:

— MPaBWJILHO OCYIIECTBIIATH BBHIOOp Hamboee MOIXOASIIET0 CIIoco0a HAaXOXKACHUS,
00pabOTKH M XpaHEHHUS JTaHHBIX;

—co3gaBath  MH()OPMAIMOHHBIC  TPWIOKEHUS Ui PEHICHHS  MaTeMaTUYeCKHX,
TEXHOJOTHYECKHUX U MCCIIeI0BATEIbCKUX 33/1aY;

—paboTaTh B KauecTBE IMOJB30BATENSl IMEPCOHAIBHOTO KOMITBIOTEPA, peIas TUIIOBHIC
NPUKIIAJHBIE 3a]]aul XMMUKO-TEXHOJIOIMUYECKHX, (hapMalleBTUUECKHX, HedTenepepadaTbIBAIOIINX
MIPOM3BOJICTB C MCIIOJIb30BAaHHEM COBPEMEHHBIX WH(OPMAIIMOHHBIX CUCTEM XpaHEHHs 1 00pabOTKH
JAHHBIX.

Bnaoemuv:

— OCHOBHBIMHU CIIOCO0aMM HaXO0XXJIEHHs, 00paOOTKU U XpaHEHUS JaHHBIX;

— CTAH/JIAPTHBIMH TIaKeTaMH TPUKIAJHBIX TPOTpaMM JUISI PEUICHHS MaTeMaTHYecKHX,
TUIOBBIX  TEXHOJIOTMYECKMX M  HCCIENOBATEIbCKUX  337a4  XMUMHKO-TEXHOJOTHMUECKHUX,
(dapmalieBTHUECKUX, HeTenepepadbaThIBAIOIIUX TPOU3BOJICTB;

— OCHOBaMH TPOEKTUPOBAHUS COBPEMEHHBIX HH()OPMAIMOHHBIX M HHTEJUIEKTYaJbHBIX
CHCTEM.

3. Kparkoe conep:kanue IHCHUAIIAHBI:

Beenenue.

Iemn w 3amaum Kypca. BBenenue B mnpeamerHyro obOinactb. OCHOBHBIE TOHSTHS,
OTIpeIeJIeHUs], TEPMUHOJIOTHSI.

Pasznen 1. CucremaTu3zanusi JaHHBIX, CIOCOOBLI XPAHEHUS JaAHHBIX.

Hcropusi m TeHAeHUHMH Pa3BUTHS M NMPUMeHeHUS] WHAOPMANMOHHBIX TEXHOJIOTHH B
odi1actm  XuMHH, ¢apmaneBTHYeCKMX M 0mo mpoueccoB. OO030p  COBpPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUN XpaHeHUs U o0paboTKM HHGOPMALMU, UCTOPUU HUX CO3JIaHUS,
NpUMEHEeHHs B 00JIaCTH XMMUHU, XUMUYECKOH, papmalieBTHUecKoil u notexHomoruu. Baxkuneiinme
TEXHOJIOTUYECKHE pemeHus] B 00JacTh HH()OPMAIMOHHBIX TEXHOJOTHHA. [IpuMepsl BHEIpEHUS
pasNMYHBIX MHGOPMALMOHHBIX TEXHOJOIMH. OKoHOMHYeckud HPdexr. Pemenune 3amay
yIIPaBJICHUS] KAYECTBOM C IIOMOIIBIO HH()OPMAIIMOHHBIX TEXHOJIOTHIA.

CucreMaTH3anis HHTEIEKTYAJIbHBIX cucTeM. CHCTEMHBIN aHAIN3 UHTEUIEKTYaJIbHBIX
cucreM (MC), ux cocraBmstonux: 0a3bl JaHHBIX, YKCTIEPTHBIE CUCTEMBI, PACUETHBIC AITOPUTMEI.
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TexHomorun mnpoekTupoBaHus 0a3 nmaHHbiX. [Ipumepsr MC, HaneneHHbIe Ha pa3HbIE 3aJlayu:
MoienrpoBanue (pusuko-xumudeckux mporeccoB u sienuit (ASPEN PLUS), monenupoBanue
otaenbHbIX anmaparoB (DRYINF), monenupoBanne texnonorudeckux cxeMm (ASPEN, ChemCad).

B/l u undopmanmonnbie cucreMsbl. b/ — Kak KOMITBIOTEpHBIC XpaHWIUIIA UH(DOPMAIIHH.
PaccMoTpeHre NpUHUUIOB U NPUMEPOB INOCTPOCHHUsS 0a3 JaHHBIX: HEpapXUUECKUe, CETEBbIE,
pensuoHHbIe. TabmuIbl, CYIIHOCTH, B3aMMOCBs3U. KoMmnbioTepHbIe cpenbl st moctpoeHus b/
OcobenHoctu kaprorpaduueckux, TekcToBblX bJ/l. AnropuTmsl moucka B HUX HHGPOpMAaLUU.
[Tpumepsr B/ ans mowmcka mHpOpManuMu B 00JIaCTH XMMHUYECKO TexHojorum (Science Direct,
Dechema, bJI BUHUTH u npyrue).

Pazaen 2. Metoabl 06padoTku 1aHHbIX. [IporpamMmHoe o0ecnieyenue.

MeTtoabl HMHTENJIEKTYAJbHOI0 aHaau3a AaHHbIX. CTPYyKTypa MHTEIJIEKTYaJIbHOTO
anammsa naHHeix (MAJl, B anrmmiickoii Tepmuuonormu Data Mining). MAJl kak mporiecc
AQHAJIUTHUYECKOTO MCCIENOBaHUsA OOJBIIMX MAacCHMBOB MH(OpMAlMM C LEIbI0  BbIBICHUS
OIPE/CIICHHBIX 3aKOHOMEPHOCTEH M CHUCTEMAaTHMUECKHUX B3aUMOCBS3EH MEXIy IEpPEMEHHBIMH,
KOTOpbIE 3aT€M MOXXHO NPUMEHHUTh K HOBBIM COBOKYIHOCTSIM JI@HHBIX. ABTOMAaTHU3MPOBaHHAs
00paboTka 1 0000IIeHNE HAKOIUICHHBIX CBEJICHHH, MpPEBpalIcHUe X B MHPOPMALHUIO W 3HAHUS.
O6mass wuH(poOpMalUg MO OCHOBHBIM KOMIBIOTEPHBIM MeETOAaM 00paboTKH HH(pOpMAIH:
nakeTHele, TpaH3zakuuu, MAJl. OOmas wHpOpMamus MO OCHOBHBIM MAaTEMaTHYECKHUM METOJaM
00pabOTKM MAacCUBOB JIaHHBIX: CHCTEMbl pAacCy)XKJIEHHMs Ha OCHOBE AaHAJIOIMYHBIX CIy4aes;
QJITOPUTMBbl BBIUMCIEHMS OLIEHOK; HEYETKas JIOTMKA; HEHPOHHBIE CETH; aJIrOPUTMBI ONpEAeIeHUs
accolMalMii M MOCJIENOBaTeNbHOCTEH; aHaIu3 ¢ W30UpaTesbHBIM JeHCTBUEM; JIOTHYecKas
perpeccusi; IepeBbsl PELICHUI; BONIOIMOHHOE MPOrPaMMUPOBAHUE; T'€HETUYECKUE aTOPUTMBbIL;
BU3YyalIU3alysl JaHHBIX. XapaKTepUCTHKa, 001acTh MpUMEHEHUs Kaxaoro meroaa MAJI.

TexHoJsiornu co3nanusi nHpopmauuoHubix cucreM. CALS-texHONOrHS KaK TEXHOJIOTHSA
KOMILJIEKCHOH KOMIBIOTEPU3aLMKU Ccep MPOMBIIUIEHHOIO Mpou3BoAcTBa. IloHATHE >KM3HEHHOTO
ukia npousBoacTBa win m3nenuid. CALS kak «Computer Acquisition and Lifecycle Support —
KOMITBIOTEPHOE CONPOBOXKJCHHE M MOAJEpXKKa MKU3HEHHOrO ULuKiIa wusfenuit». I[IpoekTHas,
TEXHOJIOTUYECKas, TPOM3BOACTBEHHAs, MAapKETUHIOBAasl, OSKCIUIyaTallUOHHAs JOKyMEHTaIusl.
Xpanenue, oOpaboTka W mepenaya uHbopManMu B KoMmbloTepHbIX cpeaax CALS-cucrewm,
OTepaTUBHBIN JOCTYII K IaHHBIM B HY>)KHOE BpPEMsI U B HY>)KHOM MecTe. [IprumMepsl ncnosb30BaHusl.

CASE (Computer Aided Software Engineering) — TeXHOIOTHSI CO3/IaHHS U COMTPOBOXKICHHUS
uH(popMalnoHHbIX cucteM. [Iporpammuo-texnonornueckue CASE-cpeactBa ainsi aBTomMaTH3aluu
NPOEKTHPOBaHUs U pa3zpaboTku uH(popmannoHHbIX cucteM. CocraB CASE-cpenctB: aHamu3 u
dopMynupoBka TpeOOBaHUM, MPOEKTUpPOBaHHE 0a3 JaHHBIX W NPUIOKEHHUH, TeHepalus Koja,
TECTUpOBaHUE, 0OecreueHue KauecTBa, ynpasieHue kKoHpurypanueit u npoekrom. CASE-cuctema.
IIpuMeps! HCIIOIB30BAHMSL.

CoBpeMeHHbINT MH(POPMALMOHHBIN MOAX0J K KOHTPOJII M 00eCHeYeHHI0 KavyecTBa.
WNudpopmannonnas miardopma ais odecrieueHus: KauecTBa MPOAYKLIUU: OT KOHTPOJIS MPOLIECCOB B
OTJIEIIbHOM ammapaTe 1O PELIEHUs JIOTUCTUYECKUX 3a7ad NpeanpuaTus. JJOKyMeHThI, HalleIEHHbIE
Ha oOecneuenue kadectBa: ['OCT, ISO-9001, GMP-cranmapt (anrnmiickas ab0OpeBHaTypa
coxpaHsieTcs B pycckoM s3bike «good manufacturing practice»), PAT («process analytical
technology») wununmatusel. HWepapxusi ynpapineHusi. CyliecTBYIOUIME MaKeThl PUKIATHBIX
IporpaMM JJisi KOHTPOJIS U 00eCTIeYeHUsl KauecTBa.

JlabopaTopHbie nHGopManHOHHbIe cucTeMbl. JIabopaTopHO-UH(POPMALIMOHHBIE CUCTEMBI
WIA CHCTeMaMH yrpaBjieHus jaboparopHoil uHpopmanueir LIMS-cucremsl. LIMS-cuctemsl
(Laboratory Information Management System) 1 XpaHeHus, 00pabOTKU HHPOpPMAIIH
AQHAJTUTMYECKOTO0  O0Opy/lOBaHMS M  OLIEHKAa KauecTBa XWUMHUYECKUX, OWOJOTHYECKUX U
dapmaneBTuueckux cpeacts. [lnan-mMonens ananmutudeckoi nabopatopuu. OCHOBHBIE MPUHIIMIIHI,
aropuT™Mbl M coctaBHble 4actu LIMS cucrem. Ilpunnmnsr cOopa, aHamu3a, COPTHUPOBKH
MH(pOpPMaLMU OCTYMAIOIIEN C pa3IUYHbIX AaHAJTUTUYECKUX MPUOOPOB U YCTaHOBOK.

TexHoJiorus co3gaHusi BUPTYaJbHbIX jJadoparopuii. Bupryansasie nadoparopuu (BJI).
Hemu co3znanus BJI. ITporpammubie npoaykTel 1is co3ganus BJI. CymecTByronme TEXHUYECKHE
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MpUEMBbl ¥ KOMITbIOTEpHBIC TexHonoruu. Lab VIEW kak oguH M3 mpUMEpPOB KOMMEPYECKOTO
nporpammHoro obecneuenus. Lab VIEW — rpaduueckas cuctema mporpaMMHpOBaHuUs Ha YPOBHE
(YHKIIMOHAJIBHBIX OJI0K-IHarpamm.

Paznen 3. IIpumepbl XxpaHeHuss H 00pa0OTKM JaHHBIX IS XMMHYECKHX,
HedTenepepadaTbIBaOMUX U (papMaleBTHYECKHUX NPeANpUsiTHIA.

Tunsl aBTOMATH3MPOBAHHBIX cucTeM s npeanpustuid. ERP (Enterprise-Resource
Planning — rmuraHupoBaHUE PECYpPCOB MPEANPHUITHSA) — KOMITBIOTEPHBIE CHCTEMBI YIIPABICHUSI
OpEANpPUATHEM. AJTOPUTMBI U METOJbl MHTETPAIlMM BCEX OTHENOB M (DYHKIHMHA KOMIIAHUH B
enquHyro kommbloTepHyto cuctemy. bJ[ B ERP. OcobGeHHOCTH cO3/aHus €QMHOTO XPaHMIIHIIA
JTAaHHBIX.

NudopmanuoHHbie cHCTeMBbI AJsl yIpaBjieHHss M KOHTpoJsi kadectBa. SCADA
(Supervisory Control And Data Acquisition System) - cucrema c6opa AaHHBIX M ONEPATUBHOTO
JUCIIETUYEPCKOTO YIpaBieHUs, (PYHKIHMOHHPYIOIIEE B COCTaBE aBTOMATH3MPOBAHHBIX CHUCTEM
yrnpaBieHus: KOHKpeTHOro o0bekTa. dynkuun SCADA-cucteM: cOOp JaHHBIX O KOHTPOJIUPYEMOM
TEXHOJIOTMYECKOM IPOLIECCE; YIPABICHUE TEXHOIOTUYECKUM IIPOLECCOM. AJITOPUTMBI peain3aun
atux QpyHkuuit. O030p cymectByromux SCADA-cucrem. [Ipumepsr.

PAT (process analytical technology) — TexHomOorHMst KOHTPOJISI W MOHHTOPHHIA
(dapmaneBTUUECKUX HpeanpusaThHii. KOHTpoJIb OTAENBHBIX MPOLIECCOB, MOHUTOPHHI CHIPbS,
nonypabpukaToB, TOTOBOM MPOIYKIMH, KOHTPOJb XpaHEHUS Ha ckianax. Jlorucruueckue
ornepanuu. AJropuTMbl NOCTpoeHUs! KoMnbloTepHbIX PAT-cuctem. IIprmepsl UX UCTIOIB30BaAHUS.

IIporpamMHble makeTbl [Jsl NPOEKTHPOBAHMS XHUMHMKO-TEXHOJOTHYECKHX CHCTEM
(ASPEN). ITakerst ASPEN kak mpumep KOMMEPYECKHUX AaKETOB JUIsl TPOSKTHPOBAHMS XUMHKO-
TEXHOJIOTHYECKHX, (papmarieBTHUeCKHX, HedTenepepadbaTpiBalonnx Npon3BoacTB. CocTaB makeToB
ASPEN. B/, cnoco0s1r 00paboTku 1 XxpaHenus uHGopmanuu. [IpoekTHpoBaHne TEXHOIOTHIECKUX
cxeM. HYSYS - xak omumn wu3 makeroB ASPEN. Ilpumepsl 3amad MoOAEIUpPOBaHUS U
IPOEKTUPOBAHUS XUMUKO-TEXHOJOTUYECKUX IIPOLIECCOB U CXEM.

HUcnoan3oBanue IT nas papmaneBTudeckux 3anad. [IpumeHeHue uHOOpPMAIIMOHHBIX
TEXHOJIOTHI B pEeLIEHUH TaKUX 3aJlad Kak: pa3pab0oTKa HOBBIX JIEKAPCTBEHHBIX ()OPM; yYMEHbILIEHUE
BpPEMEHU BHEAPEHMsI MHHOBAIIMK B IPOM3BOJICTBO; aBTOMATU3ALIMsI KOHTPOJIS 32 000PYA0BaHUEM U
YCKOpEHHUE Mpoliecca MPOSKTUPOBAHUS POU3BOACTB; KOHTPOJb KayecTBa U MUHUMHU3ALUs Opaka.
[TpakTuyeckue npuMepsl MPUMEHEHHs Ha OTEUYECTBEHHBIX U 3apyOeXHBIX (papMaleBTHUECKUX
PEIPUATHSIX.

3akiroyeHnue

[lepcriekTHBBI pa3BUTUS THHOPMALIMOHHBIX CUCTEM U 00paOOTKU JaHHbIX.

4.00pem yueOHOH TUCHHMIIINHBI

B 3auernbix | B akanem.
Bunael yue6HOM paboThI eANHULAX yacax

O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 1,8 64
Jlexumu (JIek) 0,45 16
[Tpaktryeckue 3ansTus (I13) 0,45 16
JIaGoparopubie 3ansTus (JI3) 0,9 32
CamocrosiTesbaas padora (CP): 2,2 80
CamocTosITeIbHOE H3YUCHHE PA3/IeTIOB UCITUTLUIMHBI 2,2 80
JIK3aMeH 1 36
[TonroToBKa K 9K3aMeHy 35.6
KonTakTHas paboTa — MpOMeXyTOYHAasl aTTeCTaIHsI 0.4
Buja KoHTpoJIsI: JK3aMeH
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B 3aueTHbIx B acTpos.
Bunpr yue6HOM paboThI eIMHUIIaX gacax

OO0mas TPy10eMKOCTh TUCIUIJIMHBI 10 Y4eOHOMY IJIAHY 5 135
KonrakTHasi pa6oTa - ayiuTOPHbIE 3aHATHSI: 1,8 48
Jlexumu (Jlek) 0,45 12
[IpakTuueckue 3anstus (113) 0,45 12
Jlaboparopusbie pabotsl (JIP) 0,9 24
CamocrositesbHas padora (CP): 2,2 60
CamocTosiTebHOEC U3YUCHHE Pa3/IeIOB JUCIUILIMHBI 2,2 60
JK3aMeH 1 27
[ToaroroBka K 3K3aMeHy 26.7
KoHTtakTHas paboTa — MpoMEeXyTOYHAS aTTECTAIIHS 0.3
Buj koHTpoOJIS: JK3aMeH

AHHOTanus padoyeil MporpaMMbl JMCUUIJIMHBI «YHHBePcaIbHbIe IPOrPAMMHbBIE
CpeACcTBA pellleHHsl MAaTeMaTHYeCKMX 32/1a4 B OCHOBHBIX MPOLeCCaAX XUMHYECKHX
NMPOU3BOACTB H XuMH4ecKoii kuoepuernke» (b1.B.J1B.04.02)

1. Heab JUCHMIVIMHBI — HAYYUTh CTYJEHTOB TEOPETUYECKHMM OCHOBAM, MPAKTHUYECKUM
YMEHUSIM H  HaBbIKaM  JY(QQPEKTHBHOTO  HCIIOJIB30BAaHHS COBPEMEHHBIX  YHHBEPCAIBHBIX
OPOTPAaMMHBIX CPEACTB Ui IPOBEAEHUS UYUCIECHHBIX, aHAINTHYECKUX PAcYETOB, 0OpabOTKU U
BU3YalIM3allUy JIaHHBIX, [NIAHUPOBAHUS U MOJEIMPOBAHUS IKCIEPUMEHTA, a TaK K€ JJIs PEeLICHUS
IIMPOKOI0 Kpyra BBIYMCIUTENBHBIX 3a/ady y4yeOHOro, MPUKIATHOIO, MHXXEHEPHOTO W HAay4yHOIO
Xapakrepa.

2. B pe3yabTare H3yueHUs] AMCHUILUIMHBI 00y4alOUIUIICS 110 MporpaMmme 0akajaBpuara
JOJI2KeH:

obsanare caeayromumu odmenpopeccuonaabubiMu (OIIK) komnerenuusamn:

—  CIOCOOHOCTBIO  pemaTh  CTAHAAPTHBIE 337a4d  NpodecCHOHATBHON
NESTeIbHOCTM HAa OCHOBE WH(OpPMallMOHHOM M Oubimorpapuueckoid KyilbTypbl C
PUMEHEHHEM MH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOIMH U C Y4€TOM OCHOBHBIX
TpeboBanuii nHMpopManmoHHo# 6e3omacuoctu (OIMK-1);

oBJaieTh ciaeayromuMu npogeccnonanbubiMi (IIK) komnerenuusimu:

—  CIIOCOOHOCTBIO MCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOIOTHH,
MIPOBOAUTH 00pabOTKY MH(OpPMAIMN C MCIOJb30BaHUEM MPUKIAIHBIX NMPOrpaMM U 0a3
JAHHBIX JUIsI pacdyera TEXHOJOTMYECKUX IapaMeTpoB 000OpylOBaHHMS M MOHHUTOpPHHIA
npuponubix cpen (ITK-3);

—  TOTOBHOCTHIO M3yuYaTh HAyYHO-TEXHUYECKYIO MH(OpMaIHIO, aHAIM3UPOBATh
OTEUECTBEHHBIH U 3apyOeKHBIH OMBIT M0 TeMaThke uccnenoanuii (ITK-13);

—  CIIOCOOHOCTbIO ~ IPUMEHSTh  COBPEMEHHBIE  METOAbl  HCCIIEAOBAHUS
TEXHOJIOTUYECKHX TMPOIECCOB M MPHUPOJHBIX Cpeld, HCHOIb30BaTh KOMIIBIOTEpPHBIE
Cpe/icTBa B HAYYHO-HUCCIe0BaTeNbekoi padore ([TK-14);

3uamo:

— KJIaCCU(HKAIMIO, CTPYKTYpPY, (GYHKIHMOHAJIbHBIE W MaTeMaTHMYeCKHE BO3MOXKHOCTHU
CYILIECTBYIOIINUX YHUBEPCAIBbHBIX MPOIrPAMMHBIX CPEJCTB PEIICHHS] MATEMAaTUYECKUX 3a/1a4;

— METOJIMKU BBINOJHEHUsI 00pabOTKH, BU3YAJIM3allMU JAHHBIX, MIPOBEICHUS YUCIEHHBIX U
CUMBOJIbHBIX BBIYUCIICHUH C HCIIOJIB30BAaHUEM COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB;

— SI3BIKM [IPOTPAaMMUPOBAHUS (YIIPaBJICHUS BBIYMCICHUSIMHU ), TPUMEHSEMbIE B COBPEMEHHBIX
MIPOrPaMMHBIX CPEJICTBAX PEIICHUs MaTeMaTHUYECKHX 3a]1a4;

Ymems:

— BBIOMpPATh MaKeT MPUKIATHBIX MPOTPAMM JIJISl PEIICHHS] KOHKPETHBIX BBIUMCIUTEIHHBIX
3a1ad4;
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— UCIIOJI30BaTh YHUBEPCAJIbHBIC MPOTPAMMHBIE CPEJICTBA VISl PEIICHHS] MaTEeMaTHYECKUX
3a/1a4;

Bnaoems:

— HaBBIKAMH PEIICHHS] TPUKIATHBIX, Y4YeOHBIX, HWHKCHEPHBIX, HAYYHBIX 3a1ad C
HCITOJIb30BaHUEM COBPEMEHHON KOMITBIOTEPHOU TEXHUKH U MTPOTPAMMHBIX CPE/ICTB;

— HAaBBIKAMM MCIOJIb30BAaHUSI COBPEMEHHBIX MPUKIAJHBIX IPOTrPAMMHBIX CPEACTB ISt
MaTeMaTUYECKHNX BBIYHCICHHUN;

— HaBBIKAMHM  JIOKYMEHTUPOBAaHUS  pPACUYETOB, TMPOBEJIECHHBIX C  HCIOJb30BaHUEM
COBPEMEHHBIX MTPOTPAMMHBIX CPE/ICTB.

3. KpaTkoe coep:kaHue JMCHUILINHBI:

Kpatkuii ucropuueckuit odepk. OCHOBHBIE LEIM M 3aJadyd Kypca, COCTaB Kypca,
MH(POPMALIMOHHBIE HCTOYHUKH.

Pa3nes 1. BBeieHue B TeOPHIO AJJTOPUTMOB U CTPYKTYP AAHHBIX

OcHOBHBIE MOHATHUS — KJIaccU(UKaLUs MaTEMaTHUYECKUX 3a/1a4 M METOAOB UX pELICHus,
MOHSITHE AITOPUTMA.

XapaKkTepuCTHKH AJIOPUTMOB — YHCJIICHHBIE M CHMBOJIBHBIE BBIYMCIICHUS, TOYHBIE U
npUOIMKEHHBIE BBIUMCIICHUS, WUTEPAaTUBHBIC aJTOPUTMBbI, BBIYMCIMTENbHAS CJIOXKHOCTh 3aJad,
CXOOUMOCTb, JOCTOBEPHOCTD, a/IEKBATHOCTb MOJIEIIH.

MartemaTu4ecKue BeJHYUHBbI U KOMIILIOTEPHbIE THIBI JAHHBIX JUIS UX IPEJCTABICHUS
— LieJble YMcia, palMoHalbHbIE M UppallMOHAIbHbIE JPOOU, KOMIUIEKCHBIE YnCIa, OECKOHEYHOCTb,
HeolpeAeNEéHHOCTh, MHUMAs €IMHULA, CKaJISIp, BEKTOP, MAaTPUILIA; LIEJOYUCIICHHBIE TUIIbI TaHHBIX,
NpoOHBIe THUMBI C IJIaBaolel U (UKCHPOBAHHOM 3amsATOM, MACCUBBI, IPEACTaBIEHUE OCOOBIX
3HA4YCHUMN.

Paznen 2. O0mue cBeneHuss o mporpaMmuHoM obOecnedenun (IIO) aas pemenus
MaTeMaTH4YeCcKHX 3a/1a4

Mozenupyoomue NporpaMMHBIE CPEICTBA M CpPEACTBA aBTOMATU3a-LIMM HMH)KEHEPHBIX
pacueToB — kiaccudukanus cymiectpytomero [10.

O030p (DyHKIIMOHAJIBHBIX U MaTeMaTHYECKUX BO3MOXHOCTEH M CpaBHMTENbHBIM aHAIN3
IPOrPaMMHBIX CPEJICTB KOMIBIOTEPHOW anredpbl — JOCTOMHCTBA M HEJOCTaTKH, cdepbl
OPUMEHEHHS; MpPEeUMYIIecTBa U HEJIOCTaTKH CBOOOJHO-PACHPOCTPAHSIEMBIX HPOTrPAMMHBIX
CPENCTB.

CoBpeMeHHbIE TEHJEHIIMHN B PEIICHUN BBIUNCIMTEIBHBIX 3a7ja4 — MAacCOBBIA NapajuIeIIUu3M,
o0JauHble BHIYMCIEHUS, pacIpeIeIEHHbIE BBIYMCIUTEIbHBIE CETH, CUCTEMBI C BEO-UHTEpPeiicoM.

Pa3nen 3. Cucrema komnbloTepHoii anredpsr Mathcad
Mathcad — oOmme cBeneHHs O CTPYKType HpPWIOKEHHS, (DYHKIMOHAILHOM HAMOJHEHUH U
BO3MOXHOCTSIX CHUCTEMBbI, OCOOEHHOCTH, MPEUMYILECTBA U HEAOCTATKU 10 CPABHEHHUIO C APYTUMHU
pOrpaMMHBIMU TIPOAYKTaMu. OCHOBBI BBIMIOJIHEHHsT pacu€ToB B cpene Mathcad — nexcuka u
CHUHTAKCUC 3alMCH PACYETHBIX COOTHOILIEHUH, IEPEMEHHBIE, BO3MOXXHOCTH W OTPAHUYECHUS
BCTPOEHHBIX TUIOB JaHHbIX.

O030p wuHTepdeiica MNOJAb30BaTEJsi — MEHIO, [AHEIW WHCTPYMEHTOB, KIJIABUATypHBIE
MOCIIe0BATENbHOCTH A1 3P PEKTUBHOI pabOTHI;

Busyanu3zaums 3aBHCMMOCTell — rocTpoeHue rpadukoB (yHKIMH W JAMarpamm, HacTpouka
rpaguIecKoro OTOOPAKECHHUS.

CumBoJbHBII BhIuHcauTeab Mathcad — ynpomienue BeipakeHUH, pa3noKeHUEe Ha MHOXKHTEIH,
MOJICTAHOBKA MEPEMEHHBIX, CUMBOJIbHOE U depeHIIpoBaHne, UHTETPUPOBAHNE, PA3JI0KEHHUE B
pAABI, HAX0XKJIEHUE KOPHEH.

HUcnouab3zoBanue cucrembl Mathcad aisi pemeHusi KOHKpPeTHBIX 3aJa4 — 0030p ceMelcTBa
BCTPOCHHBIX (PYHKIMI: cTaTuCTHUYecKas oOpaboTKa IaHHBIX, ONTUMH3AIMS, UHTEIPUPOBAHHUE U
muddepeHIpoBaHme, perpeccusi, KOMIUIEKCHbIE UCUHUCIICHMUS, TOUCK KOPHEH.
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Pasnen 4. Ilaker NpPUKIAIHBIX NPOrpaMM /Uil PpelIeHUsl 32424 TeXHHYEeCKHX
Bbrunciaenuniit MATLAB (Matrix Laboratory)

MATLAB — koHumenmusi CHCTeMbl, CTPYKTypa IakeTa NIporpamM, (QyHKIHOHATbHBIX
BO3MOYKHOCTEH CUCTEMbI U TTAKeTOB paciiupenus T0olboxes.

HNurepdeiic nmoan3oBareiass MATLAB, paboune OkHa CHCTEMBbI, KOMaHIHas CTPOKa,
ycTpoicTBo ciipaBounoi nmoacucremsl MATLAB.

Komanaubiii si3eik  MATLAB - 5ekcembl, omepaTopbl, (YHKIHH, BBIPOKECHUS |
YIPaBJISAIOLUE KOHCTPYKIIMH, TUIIBI JaHHBIX. OnepupoBaHUe IEPEMEHHBIMU THIA "MaTpuua'.

Hcnoab3oBanne nakera MATLAB a1 pemieHusi MaTeMaTHYeCKUX 3a1a4:

ATmpoKcuManus 3KCIEPUMEHTAIBHBIX TaHHBIX KPUBBIMH, PETPECCHs], TOA00p MapaMeTpoB
ypaBHeHu# kpuBbIx — Curve Fitting Tool (MHCTpyMEHT HacCTpOMKH KPHUBOK);

[MonmuunomuaneHast  anmpokcumanus —  Spline  Toolbox  (uHCTpyMeHT — crutaiiH-
anmpoKCUMALINN );

Oynkiun 1 rpadguueckue MHTEpP(ENHCH A aHanu3a U MOACIHPOBAHUS JAHHBIX, a TaKXKe
pa3pabOTKH CTAaTUCTUYECKUX alropuTMoB — Statistics Toolbox (MHCTPYMEHT CTaTHCTUYECKOU
pa3paboTku). MeTo/pl JHMHEHHOTO TporpaMMupoBanus u ontumusanuu — Optimization Toolbox
(MHCTPYMEHT ONTUMU3ALINN );

[laker MonenupoBaHMsl [UIsl pPEIIEHUS CHCTEM HEJIUMHEHHBIX JuddepeHIanIbHbIX
YpaBHEHUI B YaCTHBIX MIPOU3BOTHBIX.

Paspen S. HMcnoab3oBaHHe aJdbTEePHATHBHBIX INPOrPaAaMMHBIX  CPeACTB IS
MaTeMaTH4YeCKHUX BbIYUCIeHU I
Ilaker npukiaagabix mnporpamm Mathematica. Untepdeiic mnporpammbl.  Ilamutpsl
MaTemaruueckux (ynkuuid. BBon nmanubeix. OrtoOpakeHue naHHBIX. Snpo u uHTepdercHBbIM
nporeccop — 6a3oBbie KOMIOHEHTH Mathematica.

INaker npukaagueix nporpamm Maple. Ocobennoctu untepdeiica mporpammbl. OCOOEHHOCTH
paboThel ¢ mporpaMMoil. CUMBOJIbHBIE TPe00pa30BaHMsl C UCIIOJIb30BAHUEM TEKCTOBOTO MPOLieccopa
Maple.
Iaker nmpuxaagubix nporpaMmm GNU Octave. Paznuume untepdeiica mis cuctem Linux u
Windows NT. OcHOBHbIE CXOJCTBa M Pa3IUuusl C MAKETOM MPUKIAAHBIX MPOrPaMM M SI3bIKOM
nporpammupoBanns MATLAB.
SA3bik nmporpammupoBanus R — g cratvctudeckoil oOpaGOTKM JaHHBIX U BH3YyalM3alluU
pe3yabpTaToB Ha rpadukax. O60m0ukH 1151 paboThI ¢ S36IKOM R.

1. O6beM yueOHOI THUCHUNTHHBI

B 3auernbix | B akazem.
Busl yaeOHOM paboTh eIMHUIIAX qacax
O01as TPY/10eMKOCTh THCHHUILJIMHBI 10 YYeOHOMY IJIAHY 5 180
KonTakTHas padora — ay1MTOPHBIE 3aHATHS: 1,8 64
Jlexruu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
Jlaboparopusie 3ansaTus (J13) 0,9 32
CamocrositesbHas padora (CP): 2,2 80
CaMocCTOsITENbHOE U3YUEHUE PA3AEIOB TUCIUILIMHBI 2,2 80
JK3aMeH 1 36
[ToaroroBka K 3K3aMeHy 35.6
KonTakTHas paboTa — MpOMEKYTOUHAsI aTTECTALIUS 0.4
Bua xoHTpOIS: JK3aMeH
B 3aueTHbIX B acTpos.
Buner yue6HOI paboThI eAMHULAX yacax
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OO01asi TPy/10eMKOCTh THCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 5 135
KonTrakTHasi pa6oTa - ay1uTOpHbIE 3aHATHSI: 1,8 48

Jlexumu (Jlek) 0,45 12

[IpakTuueckue 3ansatus (113) 0,45 12

Jlaboparopusbie pabotsl (JIP) 0,9 24

CamocrositesbHas padora (CP): 2,2 60

CamocTosiTebHOE U3YUCHHE Pa3IeIOB JUCIIUILIMHBI 2,2 60

JK3aMeH 1 27

[ToaroroBka K 3K3aMeHy 26.7
KoHTtakTHas paboTa — MpoMeXyTOYHAS aTTECTAIHS 0.3

Buj koHTpoOJIS: JK3aMeH

AHHOTaUUs padoyeil MPOrpaMMbl JUCHUMILIMHBI K ABTOMATU3HMPOBAHHbIE

CUCTEMBI YIIPABJCHHUA XHMHKO-TEXHOJOITHYCCKUMH MNpoHeccaMu U CHUCTEMaMMU»

(B1.B.JIB.05.01)

1. Heap mucuMnanHbl — GOPMUPOBAHHUE Y 00YYArOIIETOCsS CHUCTEMbI 3HAHUMW, HAaBBHIKOB U
YMEHUH, HEOOXOIMMBIX ISl OCYIIECTBICHHUS MPO(ECCHOHATBLHOU eSTETbHOCTH, CBSI3aHHOH C
JKCITyaTaluell M TMPOEKTUPOBAHHWEM aBTOMATU3MPOBAHHBIX CHCTEM VYIPABICHUS XHMHKO-
TexHoJornueckumu npoueccamu u cucremamu (ACY XTII u C).

2. B pe3yabTaTe H3yYeHHs JMCUHUIIMHBI 00y4alOUIUiicsl M0 MporpaMmMe 6aKajiaBpuara

HOJKECH 06J13213TI) CJICOAYIOIIUMHU KOMIICTCHIUAMMU

- CIIOCOOHOCTBIO OCYHICCTBJIATDH TEXHOJIOTHYSCKHIA nmponecc B COOTBETCTBHUH C
PETIIAMCHTOM MW HCIIOJIb30BaTb TCXHHYCCKHUC CPCIACTBA

apameTpoB TEXHOJIOTMYECKOTO TpoIiecca, CBOMCTB chIpbst U npoaykiuu (ITK-1);

A U3MCPCHUA OCHOBHBIX

—  CIIOCOOHOCTBIO y4aCTBOBaTh B COBEPIICHCTBOBAHUU TEXHOJIOTHYCCKUX
MPOIIECCOB C TMO3UIMI YHEPrO- M PecypcocOepeKeHHs, MUHHUMU3AIMU BO3JICHCTBHS Ha
okpyxkaroryto cpeny (ITK-2);

—  CIIOCOOHOCTBIO MCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC TEXHOIOTHH,
MPOBOJIUTh 00pabOTKY MH(OPMAIUK C MCIOJIb30BAaHHEM TPUKIIAJHBIX MPOrpamMMm U 0a3
AAaHHBIX IJI1 pacd€Ta TCXHOJIOTMYCCKHUX IIapaMETpOB 060py)10BaH1/1${ U MOHHTOpPHHIA

npupoaabix cpex (ITK-3);

- TOTOBHOCTBIO HU3Yy4YaThb HAYYHO-TCXHUUYCCKYIO I/IH(I)OpMaI_[I/IIO, AHAJIIU3UPOBATH

OTEUECTBEHHBIN U 3apyOCIKHBIH OMBIT 10 TeMatuke uccienoanuii (I1K-13);

- CIIOCOOHOCTBIO IMPUMCHATH COBpPCMCHHBIC METObI HCCICA0BaHUA
TEXHOJIOTHYCCKUX HTPOHECCOB W TMPUPOAHBIX CPEH,

HCIOJIb30BATh KOMIIBFOTCPHBLIC

CpejicTBa B Hay4HO-HCCIIeA0BaTeNbeKoi padore (ITK-14);

3Hamy:

OCHOBBI TEOPUH YTIPABJICHMUS;

ctpykrypy u ¢pyukuuu ACY TII;

TexHnuyeckue cpeacrtsa coBpemeHHsIx ACY TII;

arOpuTMBl  cOopa U 00paboTKM HH(OpMAIUH,
ToKa3aTeJiei;

AJITOPUTMBI yIIPABJICHMUS;

OCHOBHBIE KJIacCHI porpaMmHoro odecredeHust ACY;

TUIIOBBIC  PCHICHUSA TI0 aBTOMATHU3allUH  OCHOBHBIX
(FI/II[pOMeXZtHI/I"IeCKI/IX, TCIIJIOBBIX, TEIJIOMAaCCOOOMEHHBIX )

HEe(PTEXUMHUYECKUX ¥ OMOTEXHOJIOTUYECKUX MTPOU3BO/ICTB;
ymembs:

TCXHOJIOTUYCCKUX  IIPOUCCCOB
XI/IMI/I‘—IGCKI/IX) XUMHYCCKUX,

COCTaBJIATh CTPYKTypHBbIe napaMmerpuueckue Moaenu XTIl u XTC;
KJIacCU(UIUPOBATH TEXHOJIOTUYECKUE TapaMeTpbl 00bEKTa YIPABICHUS;

pacu€Tta TCXHUKO-DKOHOMUYCCKUX
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CHHTE3UpOBATh NpUHIUNIHAIbHBIE cXeMbl yrpaBieHud XTI u XTC;

BbIOUpate cpeactsa KUII m A (maTumku, u3MepuTeNnbHbIE HPUOOPHI, MCHOJHHUTEIbHbIC
YCTPOMCTBA, PEryNIATOPbI, KOHTPOJUIEPHI, MOJIYyJIM BBOAA-BHIBO/IA);

HAXO/UTh IMapaMeTPbl HACTPOUKH HU(POBBIX PEryIATOPOB;

UCIIOJIb30BaTh IPOrpaMMHOE OOecCreueHue i HAaCTPOMKH LU(POBBIX PETYIATOPOB U
IIPOrPaMMHUPOBAHUS KOHTPOJIIEPOB;

orneHuBath 3P dekTuBHOCTL padoTel ACY XTIl u C mo 3amaHHBIM KPHUTEpPUSM KadecTBa
yIpaBJICHUS;

YUTATh U CAMOCTOSITENILHO pa3padaThiBaTh (PYHKIIMOHAIbHBIE CXEMbl aBTOMATH3AIUY;

enademsy.

OJIHMM M3 SI3BIKOB IPOTPaMMUPOBAHUS KOHTpOJUIepoB cranaapta MOK 61131-3;

6a3oBbIiMU HaBblkaMu npoektupoBanust ACY XTII u C.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Pa3nea 1. Beenenne B ACY u ocHOBbI npoekTupoBanus. TexHuyeckoe odecneyenune
ACYTI

Beenenue B ACY. I[lonstue ACY. Uepapxuueckas ctpykrypa ACY. @Oyukmuun ACY TIL
O6ecneunBaromue cuctembl ACY TII. OcHoBel nmpoektrpoBanust ACY. Ctaauu v 3Tarbl CO3JaHus
ACY. Ilpunnunel pa3paboTku (YHKIMOHAIBHBIX CXeM aBToMmaTu3anuu. CTaHAapThl YCIOBHBIX
0003Ha4YeHM Ha QYHKIIMOHATIBHBIX CXeMaX aBTOMATHU3AIlIH.

Texunueckoe obecneuenue ACY TII. Crpykrypa coBpemenHbix ACY TII. Texuuueckue
cpeactea ACY TII: wusmepurenbHble MOpUOOpPHI, NAaTYUKH, HUCHOJHUTENIbHBIE YCTpPOICTBA,
U3MEPUTENIN-PETYISATOPBl, IporpaMMupyemMele Jjorudeckue koHtposuiepel (ITJIK), mnanenu
orepaTopa, aBTOMaTU3HpPOBaHHbIE paboune MecTa, CeTH U IIUHBI Mepefadn JaHHBIX. BxonHble U
BbIXOJHbIE ycTporcTBa [IJIK, Moxynum BBOAA-BpIBOJA, NMOHATHE O PACHPEACIICHHBIX CHCTEMAax
YIpaBJICHUS.

[Tepenaga wadopmamuu B ACY TII. CurHansl W KaHansl nepenadu. [lojeBbie MIUHBL,
OCHOBHBIE HHTEP(EIChl U MPOTOKOJBI IIepeaun JaHHbIX.

Nupopmannonno-uzmepurensubie kaHansl (MUK). Crpykrypa MHUK. IlpeoOpazoBanus
curanos B MMK. KBantoBanue no Bpemenu. Kpanrosanue 1o yposHwo. KoaupoBaHue cUrHaioB.
[TpeoOpazoBareny aHaIOroBbIX U HU(POBBIX CUTHAJIOB.

Pa3pea 2. IIporpammuoe n matematudeckoe odecnedenne ACY TII

[Iporpammuoe o6ecneuerne ACY TII U KOMOBIOTEPHBIX TPEHAXKEPOB OMEPATOPOB
TexHojoruueckoro mnpouecca. SCADA-maketst um cucremsl, TexHosoruss OPC. OcHoBHbIE
OPUHLMIBL pa3paOoTku, oTiaaaku u BBoaa B gxedctBue I[I0 ACY TII. HmuranuonHoe
monenupoBanrne B ACY TII, 06a30Bble NpPUHLMNBI CO3AaHUS KOMIIBIOTEPHBIX TPEHAXXEPOB
oneparopos ACY TII.

IIporpammupoBanue  koHtpoiiepoB  (IIK).  PaGoumit  muxn  IIJIK.  Cpena
nporpammupoBanus CoDeSys, crammapr MDK61131-3. CrpykTypa mpoekTa, KOMITOHCHTHI
opraHuzaiuu nporpamm. Busyammuszaumu. S3pik nporpammupoBanus FBD. Ilpuemsl pa3paboTku
IIPOrpaMM peagbHOTO BPEMEHHU.

Ilepuunas obpaboTka u3mMepuTenbHON MHPopManuu. OueHka u3MepsieMo BETUYUHBI 110
MOKa3aHUsAM AaTyuka. OUIbTpaius U3MepseMbIX BEIHUHH.

OCHOBHBIE ~ aNrOpUTMBl  HU(POBOrO  YNpaBICHUSA: TO3UIUOHHOE  pEryIupOBaHHE,
UMIyJIbCHOE perynupoBanue, nudposoi [N J[-perynsarop.

AJanTUBHOE YIpaBlieHUE. AJTOPUTM AAANTUBHOIO TPEXIIO3ULMOHHOIO PETYJIMPOBAHHUS.
BBenenue B ycoBepIIEHCTBOBAHHOE YIIPaBJICHHE.

Pa3nea 3. Tunosbie ACY B XHUMH4YeCKOH NPOMBIIIJICHHOCTH

VYnpasiieHue TUIPOMEXaHUYECKUMHU MpoleccaMH. YIpaBlIeHHE CHUCTEMaMU IepeMeleHus
ChIpbsi M MarepHuaioB. OCOOEHHOCTH YNpPaBICHHs IEHTPOOESKHBIMU U OOBEMHBIMH HACOCAMHU.
CucreMbl nepeMeleHus MOJyNpoaAyKTOB U MPOAYKTOB MEXAY TEXHOJOTMYECKMMH amnmnapaTaMu.
Cuctembl ynpaBieHUs! JUIMTEIbHOCTBIO MPEObIBAaHMS B IIETIOYKE MOCJIEIOBATEIEHO COEAMHEHHBIX
anmnaparos.
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VnopasieHue  TEIUIOOOMEHHBIMM — IIpoleccaMd.  TeMIOOOMEHHUKM  CMEIIEHUs U
MOBEPXHOCTHBIE ~ TEIJIOOOMEHHUKM Kak OOBEKTHl yIpaBlieHHs: OalaHCOBBIE YpaBHEHUS,
napaMeTpHuecKasl cxema Iporecca Teloo0MeHa, CTaATUYECKUE U IMHAMHUYECKHE XapaKTePUCTUKH
TEIUIOOOMEHHUKOB.  BapuanTbl  cXeM  aBTOMAaTMuYecKOro  yIpaBieHMs.  YIIpaBlIEHHE
TEII00OMEHHUKAMU NTPU U3MEHEHUH (pa30BOI0 COCTOSHUS TEIJIOHOCUTEIEH.

VYopaBiieHue — TEmI0-MacCOOOMEHHBIMU  IIpollecCaMu.  YIPaBIEHHE  IIpolLeccaMu
BbIIapUBaHusA. MaremaTuyeckas Mojeib npouecca BbimapuBanus. Ilokasarens 3¢pdexruBHOCTH M
uenb ynpasieHus. Ilapamerpuueckas cxema Ipolecca BblapuBaHHUs. MeToapl U3MEPEHMS
KOHLEHTPAallUU YINAapeHHOro pacTtBopa. CpaBHUTENbHBIM aHAJINW3 THUIIOBBIX CXEM YIIPABICHMS
poleccoM BblmapuBaHus. [IpsMoe u nepekpecTHOe perylupoBaHUe BblIapHOTO anmnapara. Cxema
pEryJINPOBAHUS JABJICHHUS.

VYnpasienue mpoueccamu — pekthdukanuu. PextudukanuoHHas  KoJIoOHHa U e€
BCcrioMoraTtenpHoe  obopynoBanue. [lokazatens 3(@ekTHBHOCTM UM LEedb  yIpaBJIEHUS.
MarepuanpHblii OanaHc peKTH(PHUKAIMOHHON ycTaHOBKHM. [lapamerpuyeckas cxema Iporecca
pektudukanuu. PerymupoBaHue cocTaBa JIUCTHIUIATA. PerynupoBaHue cocTaBa KyOOBOTO
npoaykra. Kackaagusie ACP u cxembl peryJupoBaHUs COOTHOILIEHHUS PACXOJI0B C KOPPEKLMEN 110
COCTaBy IUCTWIATA M KyOOBOro mnpoaykra. Mcrmonb3oBaHHE MHKpONPOLECCOPHON TEXHHUKH B
yIIPaBJICHUH PEKTUPUKAIMOHHON YCTaHOBKOM.

VYnpasnenue npoueccamu adcopOuuu. [lokazatens 3pPeKTUBHOCTH U 1ieNb YIPABICHHUS.
OcHoBHbBIE YpaBHEHMsI Maccolepefauu U Temonepenaud. [lapamerpuyeckas cxema mpolecca
abcopbuuu. OTHOKOHTYpHBIE CXEMbl PEryaupoBaHus Ipolrecca abcopounu. KomOuHupoBaHHbIe
CXEMBI pEeryIupoBaHus mporecca adbcopounu. TpexuMiyabCHas cXxema peryJupoBaHHs Ipolecca
abcopbuuu. KomMOMHMpOBaHHAs cXeMma peryjiMpoBaHUs MPOLECCOB abCOpOLUM C ABYXTOUEUHOM
nojgaueii abcopOeHTa B cepeAMHy UM Bepx aOcopOepa Ui yaydlIeHUS pa3AeiIuTeIbHOM
CHOCOOHOCTH KOJIOHHBL. [IpuHIMIUanbHas cXemMa peryjJupoBaHMsl [JBYX IOCIIEA0BATEIbHO
coenuHEeHHBIX abcopOepoB. CoueraHue mporecca abcopOIUHU € TPOIECCOM AeCOPOITUH.

VYnpasienune nporeccamu cymku. [lokazatens 3¢((GEKTUBHOCTH M 1LEIb YHIPABICHUS
npoueccamu cymku. Cymnika B anmapaTax ¢ OonbIIMM BpeMeHeM IpeObiBaHus (Oonee 1 waca).
OnHOKOHTYpHast MU KacKaJHasi CXeMbl PeryiaupoBaHus 6apabaHHON cymmiaku. CyHIIMIKHA ¢ MajbIM
BpEMEHEM IMpeObIBaHUS: DPACIBUINTENbHBIE CYIIWIKM MU cymmika ¢ kumsmuM cinoem (KC).
[TpyHuMNManbHBIE CXEMBI CHCTEM ynpasiieHus. [Ipumepbl mapaMeTpu4ecKMX CXEM IpPOLECCOB
cymku. [lokazarens 3¢ dekTUBHOCTH, LIeNb YIpaBIeHUs MPOIECCaMU CYIIKH, IapaMeTphuecKast
cxema.

VYnpasieHue mpoueccaMu 3KCTpakiuu. [IpuHIMNHNAIbHBIE CXEMBl CHCTEM YIPaBICHUS
JKCTPAKIIMOHHOU KOJIOHHOM.

VYropaBieHne XMMHUYECKHMHU IpoLeccaMH. YTpaBi€HHE >KUAKOPA3HBIMH pPEaKTOPaMHU.
O/HOEMKOCTHBIN peakTop CMELICHUs: OJIHOKOHTYpHas, KacKaJaHas U KOMOWHUPOBAHHAs CHUCTEMBI
ABTOMATUYECKOTO PEryJIupOBaHUsl KOHIIEHTPALMM CMECH, CXE€Ma pPEryJUpOBaHUS TEMIEpPaTyphl.
Cucrtembl aBTOMaTH3allMU OYUCTKH CTOYHBIX BOA. IIpumepsl cuctem ympasieHHs ra3zodasHbIMU
peakTopaMu. YIpaBieHHE MpoleccoM mnuponusa. lleun nuponmsza kKak OOBEKT YIpaBJICHUS.
[Toka3zarens >pPeKTUBHOCTH U Ledb ynpasieHus. [lapamerpudeckas cxema JUlsl TeYd THPOJIU3A.
OKOHOMHUYECKHM KpUTEpHIl ONnTUMHU3alUuu Tporecca mnuponusa. Cucrembl cradMIM3alUU
TEMIIEpaTypHOro PeKUMa: OJHOKOHTYpHBIE, KacKalHble, KOMOMHUPOBAHHBIE.

4. O0beM yueOHOW JUCUMIIJIMHBI

Busr 61101 D6 B B akagem.
I61 Y9eOHOU paboThI 3aUETHBIX |
eIMHHIIAX
OO01asi TPy10€eMKOCTh IMCHMILUIMHBI 0 Y4eOHOMY mJiany | 7/ 252
KonrTakTHas padora — ay1uTOPHBIE 3aHATHS: 2,7 96
Jlexruu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
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Jlabopatophsie 3austusi (J13) 0,9 32

KypcoBas pabora (mpakTHdecKue 3aHsTHS) 0,9 32
CamocrosiTtesibnas padora (CP): 3,3 120
CamMocCTosITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 33 119,6
KonrtaktHas camocrositenbHast pabora ' 0,4
JK3aMeH 1 36
IToaroroBka K 3K3amMeHy 1 35,6
KonraktHas paboTa — mpoMexXyTO4YHast aTTeCTaIHs 0,4
JK3aMeH

Bun xoHTpoOJIA: .
U 324€T C OLCHKOM

B
Bupl yue6HOM paboThI 3a4ETHBIX B acrponom.

enmmmnmax | oo
OO0masi Tpy10eMKOCTh JUCIUIIHHBI 10 Y4eOHOMY IIaHy | 7 189
KonrTakTHas padora — ay1MTOPHbIE 3aHATHS: 2,7 72
Jlexumu (Jlek) 0,45 12
[IpakTuueckue 3ansatus (113) 0,45 12
Jlabopatopubie 3anstus (JI3) 0,9 24
KypcoBas pabora (mpakTHYeCKUe 3aHsITHUs) 0.9 24
Camocrositesibaas padora (CP): 3,3 90
CamocTosTeNbHOE U3YYCHHUE PA3/ICiIOB TUCIUILUIHHBI 33 89,7
KonTtaktHas camocrositenpHasi pabora ' 0,3
JK3aMeH 1 27
[ToaroroBka K 3K3amMeHy 1 26,7
KoHnrtakTHas paboTa - mpoMexyToyHasi aTTeCTaIus 0.3

JK3aMeH

Bupa xoHTpoJs: N
U 324€T C OLCHKOM

AHHOTanus padoyeil nporpaMmal AUCHUNINHBI «MHTErpUpoOBaHHbIE CHCTEMBI
ynpaBJieHusi XaMuueckumu npoussoactsamu » (b1.B.J1B.05.02)

1. Heab QucOMNIMHBI - HAYYUTh CTYJICHTOB TEOPETUUECKUM 3HAHUSIM B OOJACTH CO3JaHUS
ABTOMATU3UPOBAHHBIX CHCTEM  YOpPaBJICHUS MPOU3BOACTBEHHBIMH M  TE€XHOJOTMYECKUMU
MpoIlecCaMH, TEOPETUYECKHMM OCHOBAM COCTAaBJICHUS MAaTEMaTHYECKUX MOJENe W METOJI0B
pelIeHus 3a/1a4 TEXHUKO-3KOHOMHUUYECKOT0 U KaJIeHAAPHOTO MJIaHUPOBAHMUS.

2. B pe3yiabTare U3yueHUsi AUCHUILUIMHBI 00y4aloNIuiics Mo mporpaMmme dakajaBpuara
JAO0JIKeH 00/1a1aTh CIIETYIOIMMU KOMIIETCHIIUSIMU |

—  CIOCOOHOCTBIO OCYIIECTBIISATH TEXHOJIOTHMUYECKUN MPOIIECC B COOTBETCTBUU C
periiaMeHTOM U UCIIOJIb30BaTh TEXHUYECKUE CPEACTBA JUIsl HM3MEPEHUS OCHOBHBIX
MapaMeTPOB TEXHOJIOTUYECKOTO MPOIecca, CBOUCTB ChIpbs U npoaykuuu (I1K-1);

—  CHOCOOHOCTBIO y4YacCTBOBaTh B COBEPIICHCTBOBAHWU TEXHOJIOTHYECKUX
MPOIIECCOB C TO3UIIMNA YHEPrO- U PECypcoCcOEPEKeHHsl, MUHUMHU3AIMN BO3JICHCTBHUS Ha
okpyxkatoryto cpeny (ITIK-2);

—  CIOCOOHOCTBIO HCIIONH30BAaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH,
MIPOBOAUTH 00pabOTKYy MH(OpPMAIMN C MCIOJB30BAaHUEM MPUKIAIHBIX MPOrpaMM U 06a3
JTaHHBIX JUISI pacueTa TEeXHOJOTHYECKHX MapaMeTpoB OO0OpyAOBaHWS M MOHUTOPHHTA
npuponubix cpen (I1K-3);

—  TOTOBHOCTHIO M3ydaTh HAYYHO-TEXHHUYECKYIO WH(OPMAINIO, aHAIU3UPOBATH
OTEYECTBEHHBIN U 3apyOEIKHBIN OMBIT MO TeMaThKe uccienoanuii (IIK-13);
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—  CIIOCOOHOCTBIO ~ NPUMEHSTh  COBPEMEHHBIE  METOABl  HCCIICAOBAHUS
TEXHOJIOTMYECKUX IIPOLIECCOB U TPUPOJIHBIX CpEN, HCIONb30BaTh KOMIIBIOTEPHBIE
Cpe/cTBa B HAYYHO-UCCIIEA0BaTeIbCKOM pabore ([TK-14);

3namo:

- OCHOBHbIC TOHATHS B O0JACTM  cO3JaHUAd U (PYHKIMOHHPOBAHUSA
MHTETPUPOBAHHBIX CUCTEM YIPABJICHUSI XUMUYECKUMU IIPOU3BOICTBAMU;

- MaTeMaTUYeCKue MOJEIM W METOAbl  pelIeHus 3ajad  TEeXHUKO-
HPKOHOMUYECKOT0 U KaJIEHAAPHOT'O IJIAHUPOBAHUS;

- OCHOBHbBIC  (DYHKLMOHAIbHbIE BO3MOYKHOCTH, IPOIpPaMMHBIE CpE/ICTBa
SCADA-cuctem.

Ymemon:

— pelarh 3a7a4u TEXHUKO-3KOHOMHYECKOI0 U KaJIEHIapHOTr0 IUIAHUPOBAHHUS C
UCIIOJIb30BAaHUEM aHAINTHYECKUX METOJIOB U IIPOIPaMMHBIX CPE/CTB;

- paspabarsiBath npoekTsl ACY TII B cpene SCADA-cucrem.

Bnaoemp:

— HaBbIKAMU  HCIOJb30BaHUS  METOAOB U CPEACTB  JIMHEHHOIO
OpOrpaMMHUPOBAHUS JJIsl pEIHIeHUs 3ajad TEXHUKO-3KOHOMHYECKOTO M KaJleHJapHOIo
IUTAHUPOBAHMS;

— HaBbIKAMHU MCIIOJIb30BAaHUSI HMHCTPYMEHTAJIBHBIX IPOIPAMMHBIX CpEACTB
SCADA-cuctem [1sl POEKTUPOBAHUS CUCTEM YIIPABICHHUSI.

3. Kpartkoe conepixanue TuCUUINIMHBI:

Ilenu u 3amaum kypca. Kpatkuii ucropuueckuil ouyepk co3znaHusi. OCHOBHbIE IMOHSTHS,

OIpeeNIeHus, TEPMUHOJIOTUS.

Pazgen 1. Ctpykrypa U (GyHKUHMOHAIbHbIE BO3MOKHOCTH MHTETPHPOBAHHBIX CHCTEM
ylpaBJ/ieHHs] XMMHYeCKHUMH IMPOU3BOICTBAMU

Hepapxuyeckasi CTPYKTYPa HHTEIrPHPOBAHHBIX CHCTEM YNPABJICHUS! XMMHYECKHMMH
npousBojacrBaMu. CTpykTypa W (YHKIMOHAIBHBIE BO3MOXKHOCTH HWHTETPUPOBAHHBIX CHCTEM
yIpaBJI€HUS  MHOTOTOHAKHBIMH  HENPEPHIBHBIMH W MHOTOACCOPTUMEHTHBIMH  T'MOKHMH
XUMHUYECKUMHU ITPOU3BOJICTBAMH.

ABTOMATH3HPOBAaHHbIC CHCTEMbl YNPAaBJICHHSA MPOU3BOACTBEHHBIMHM MPOLECCAMH
(ACY III). OcuoBuble pyHkunoHanbHble Bo3MoxkHOCTH ACY TIII. COop M XpaHEHHE JAaHHBIX;
ylpaBJIeHHE MPOM3BOJICTBEHHBIMHM IpOIlECCaMH, pecypcaMu U (QOHIAMHU; ONEepaTUBHOE
IUTAaHUPOBAHKE; YIpPaBIE€HUE KauecTBOM Npoaykuuu u ap. Ilpumepst peanuzanuun ACY IIII B
XUMHUYECKON MPOMBIIIIEHHOCTH.

ABTOMaTH3HPOBAaHHbIE CHCTEMbI YIPaBJIEHUS] TEXHOJOrH4YeckuMu npoueccamu (ACY
TII). Dtansl pa3BuTHs. ApXUTEKTYpa, QYyHKIMH, pekuMbl paboTel. TexHndyeckue cpeacrsa ACY
TII: knaccudukanus, GpyHKIIMOHAIbHbBIE, TEXHOJIOTMYECKNE, METPOIOTMUYECKHE U KOHCTPYKTUBHBIE
TpeboBaHuss K BbIOOpPY. KoHTposuiepsl BBOAA/BBIBOJIA: CTPYKTypa, Ha3HaYeHHE MOAyJeil
AQHAJIOTOBOTO U JMCKPETHOrO BBOJA/BhIBoJA. [IporpamMmupyemMble JIOTHYECKHE KOHTPOJUIEPHI
(IVIK): ¢yHkuuu, oOOOLIEHHAs apXUTEKTypa, KIacCU(PHUKALMS, S3bIKM I[POrpaMMHUPOBAHUS,
OCHOBHBbIE MpOU3BOAUTENU.  [IpOMBINUIEHHBIE CETH TMepelayd JaHHBIX: IOHATHE, BUJBbI,
CpaBHUTENbHAs XapaKTEPUCTHKA OCHOBHBIX TOIIOJIOTHH, NPOTOKOJIB OOMeHa HWH(opManuei,
YPOBHU OpraHU3alMd B3aMMOJEHCTBHs, CTaHIApThl MPOMBIIUICHHBIX ceTed. [IpombliieHHbIe
KOMITBIOTEPBI: OCOOCHHOCTH HCIIOJHEHHsI, (PYHKLIUHU, HCIOJIb3yeMble OINEPAIMOHHBIE CHUCTEMBI,
OCHOBHbI€ npousBoauTenu. Peanuzanus pynkunit ACY TII ¢ ucnionb3zoBaHreM BeO-TEXHOIOTHHA.

Pa3znea 2. Mogean ¥ MeTOABI pelIeHHMs 32124 INIAHMPOBAHWS NPOM3BOACTBEHHBIX
NpoueccoB

MartemaTu4eckasi NOCTAHOBKA 3aJ1a4 TEXHHKO-)KOHOMHMYECKOr0 M KaJeHJAapHOI0
NJIAHMPOBAHMS.

Knaccudukanus 3anay miuanuposanusi. OCHOBHBIE YPOBHH M 33]1a4 TUIAHUPOBAHUS PaOOTHI
XUMHYECKHX TPOM3BOJACTB: JOJTOCPOYHBIA (MPOTHO3MPOBAHHE M TEXHUKO-DPKOHOMHUYECKOE
IUIAaHUPOBAHKE), CPEAHECPOUHBI (ONTHMAIbHOE KalleHJAapHOe IutaHupoBaHue). CroBecHas
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q)OpMy.]'II/IpOBKa N MaTEMATUUYCCKas MOCTaAaHOBKA 3aaa4 TCXHUKO-OKOHOMHUYCCKOI0 M KaJICHAApPHOTI'O
IJIAaHUPOBAHUA XUMHUYCCKUX ITPOU3BOACTB. OKOHOMHKO-MaTEeMAaTUYSCKIE MOACIIN.
MeTOIlbI peaieHud 3a1a9 TEXHUKO-3KOHOMHUYECKOIo 1 KaJCHAAPHOI0 IVIAaHUPOBAaHUA.

Pacuer onTtuMambHOM  NPOM3BOACTBEHHOM  IIpOrpaMMmbl  —  3a7ada  JIMHEHHOrO
nporpaMMmupoBanus. ['padudeckuii, aHaNUTUYECKUH U YHCIEHHBIE METOJbl pEleHHs 3anad
TEXHUKO-IKOHOMUYECKOT O IIJIAHUPOBAHUS. Meroasl peueHus 3a1a4 JIMHEUHOT O

POrpPaMMHUPOBAHUS MPU OJHOM KPHUTEPUH ONTHUMH3AIUH, B YCIOBHUSIX HEONPEAENIEHHOCTH U B
MHOTOKPUTEPHATLHON TIOCTaHOBKE.

Pazngea 3. Cucrembl cOOpa TaHHBIX M ONEPATHBHOIO JUCIETYEPCKOr0 YNPaBJIEHUS —
SCADA-cucrembl

OcHoBHble (yHKUHOHATBbHBIE BO3MOKHOCTH SCADA-cucrem. SCADA-cuctemsr:
ompesieNieHue U OCHOBHBIC (pyHKIMH. YeTOBEeKOMAITMHHBIA UHTEPQEIC: MOHATHE, OCOOCHHOCTH H
3Tansbl pa3paboTKU, MAPKUPOBKA U 0O03HAYEHUSI OPTaHOB YIIPABJICHUS U KOHTPOJIbHBIX YCTPOMHCTB,
npaBWia KOAMPOBAaHUSA HWHPOpMaUWU. MHeEMOcXeMa TEXHOJOIMYECKOro oObeKkTa: olimue
sproHoMuyeckre TpeOoBaHUs. TeXHUUYECKHWE W IKCIUTyaTAllMOHHbIE XapaKTEPUCTUKHU ISl OLICHKH
¢ynkunonansaoctn SCADA-cucrem.

IIporpammubie cpeacTBa W ucnogb3oBaHue SCADA-cucreM JJsi MPOEKTHPOBAHMS
ACY TII. OcuoBusie 3tansl npoektupoBanuss ACY TII ¢ ucnonp3oBanuem SCADA-cuctem.
VYupasnenue uvepe3 cerb MHrepHer. O030p Hambosiee pacmpOCTPAHEHHBIX OTEYECTBEHHBIX H
3apybexusix SCADA-cuctem.

Cucrema cOopa JgaHHBIX M jJucnerdepckoro ynpasienus [RACE MODE 6.
WuTterpupoBanHast nH(GOpMAIIMOHHAST CUCTEMa ISl YIPABICHHUS MPOMBIIUICHHBIM IPOU3BOICTBOM
TRACE MODE 6. OcHoBHble noHATus. DyHKUMOHaNbHas  CcTpyKTypa. OCHOBHBIE
XapaKTEPUCTHKH, COCTaB U HA3HAYEHUE OTICIBHBIX MOy ei. OMBIT UCTIONB30BAHUS B PA3ITMIHBIX
obnactsx npombiiuieHHocTH. CTpykrypa npoekta B TRACE MODE 6. KomnoneHnTtsl mpoekTa:
y3en, KkaHai, artpuOyTr. Aprymentol. Co3gaHue KaHajJoB B y3jaX INIPOEKTa, CBA3b C
MCTOYHUKAMU/TIpUEMHUKAMH JaHHBIX. ABTomoctpoeHue. Martemaruueckuid ammapar TRACE
MODE 6: s3pIkM mporpaMMHpOBaHHUSl aJTOPUTMOB YIIPaBJIEHUS, OCOOEHHOCTH IPUMEHEHUS.
Penakrop nmporpamm. Penaktop aprymenTtoB. [lepemenHble, KOHCTaHTBI, GYHKIIMH. THUIBI JaHHBIX.
Penaktop rpaduueckux skpanoB TRACE MODE 6: skpanbl, ciou, rpaduueckue >3JIEMEHTHI,
rpaduveckrue 0OObeKTHI.

4. O0beM y4eOHOI U CIUTITHHBI

B
Bunsl yaeOHOM paboThI 3aYETHBIX B axazewm.
eIMHUIIAX Hacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 7 252
KonTakTHas padoTa — ay1uTOpPHbIE 3aHATHA: 2,7 96
Jlexumu (Jlek) 0,45 16
[Tpaktryeckue 3ansatus (I13) 0,45 16
JIabopatophsie 3austus (J13) 0,9 32
KypcoBast paboTa (pakTHUECKUE 3aHATHUS) 0,9 32
Camocrositesbaas padora (CP): 3,3 120
CaMocCTOsITENbHOE U3YUEHUE PA3AEIOB IUCHUIIIMHbI 33 119,6
KonTtakTHas camocrositenpHas pabora ' 0,4
JK3aMeH 1 36
[TonroToBKa K 9K3aMeHy 1 35,6
KonrtakTHas paboTa — mpoMexyTO4YHas aTTeCTalHs 0,4
IK3aMeH

Bupa xoHTpoJIs: .

U 324eT ¢ OLEHKOM
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. B B actponom.
Bunpr yue6HOM paboThI 3a4eTHBIX
qacax
SIMHHIIAX
OO01asi Tpy10eMKOCTh M CUMILIMHBI 10 Y4eOHOMY ILIAHY 7 189
KonrakTHas padora — ay1MTOPHbIE 3aHATHS: 2,7 72
Jlexuuu (Jlek) 0,45 12
[IpakTuueckue 3ansatus (113) 0,45 12
Jlaboparopubie 3ausatus (J13) 0,9 24
KypcoBas pabora (mpakTUYECKUE 3aHsITHUs) 0.9 24
CamocrositesbHas padora (CP): 3,3 90
CamocTosiTebHOE U3YUCHHE Pa3JIeTIOB JUCIIUILIMHBI 33 89,7
KoHTtakTHas camocTosTenbHas paboTa ’ 0,3
JK3aMeH 1 27
[ToaroroBka K 3K3aMeHy 1 26,7
KoHnrtakTHas paboTa - mpoMexyTodHasi aTTeCTaIus 0.3
JK3aMeH
Buja koHTpOJS: .
U 324eT C OLeHKOi

AHHOTanus padoveil NPOrpaMmMbl JUCHUILIMHBI «UHC/IeHHBIE MeTOAbI PelICHUs YPABHEHHU I
MaTeMaTH4YeCKUX MojieJieii XUMHUKO-TexHoJorudeckux npoueccon» (b1.B.J1B.06.01)

1. IeJb AUCHUILIMHBI — U3YYUTHh TEOPETUYECKHUE OCHOBBI U C(HOPMHUPOBATH Y CTYJACHTOB
HaBBIKM YHCIIEHHOTO pemeHus audQepeHnatbHbIX YpaBHEHHH, HA OCHOBE KOTOPBIX CTPOSTCS
MaTeMaTHUYeCKHUe MOJIEIH MPOILIECCOB XUMUYECKOM TEXHOIOTHH, He(PTEXUMHUH U OMOTEXHOIOTHH.

2. B pe3yabraTre HM3yYeHHs UCHUIUIMHBI 0o0y4yaloluiici Mo mporpamMme

0akajlaBpHaTa J10JIKeH:
obnadams CIEAYIOMUMI KOMITETCHIIUSMU:

— CIIOCOOHOCTh MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUYHBIX JUCHUIUIUH B
npoecCHOHANBHON ~ EATEIbHOCTH, MPUMEHATh METOAbl MAaTeMaTH4YEeCKOro aHalu3a W
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO U SKCIIepUMEHTanbHOro uccienoBanus (OITK-2);

— CIIOCOOHOCTh IPUMEHSATH COBPEMEHHBIE METOJbl HCCIEAOBAHUSA TEXHOJOTMYECKHX
IIPOLECCOB M MNPUPOAHBIX CpEel, HCIOJIB30BATh KOMIIBIOTEPHBIE CPEICTBA B  HAy4HO-
uccienosareabekoit padore (I1K-14);

— CIIOCOOHOCTh ~ MOJENUPOBAaTh  3HEPro- U  pecypcocOeperammme Mporecchl B
npowmbinuieHHocTd (I[TK-16).

B pe3yabTare udydeHus AUCHUIIMHBI CTYJAEHT 10JI2KEeH:

3HATh:

— OCHOBHbIE TUNBI Au(pdepeHInalbHbIX ypaBHeHUN Marematndeckux mozeneit XTI u
MOJIXO/Ibl K UX YHCIEHHOMY PEIICHHUIO;

— OCHOBHBIE II0JIOKEHUSI TEOPUH PA3HOCTHBIX CXEM;

— MpaBUJIa COCTABJICHUS Pa3IMUHbIX PA3HOCTHBIX CXEM;

yMeTh:

— NPaBUJIBHO BBIOMpATh METOJ YHMCIEHHOTO peUIeHHs JJid 3aJaHHOM  CHUCTEMBI
mudhepeHIMaTbHBIX YPaBHEHHI,

— 3alUCBhIBATh 33/IaHHYI0 PAa3HOCTHYIO CXeMy I 3aJaHHoro aud@epeHnuanbHOro
YpaBHEHUS;

— BBITOJIHSTH [IPe00pa30BaHus, HEOOXOUMBIE JJIs PEIIEHUSI Pa3HOCTHBIX CXEM;

— pa3pabaTbIBaTh pacYETHBIC MOYIHU ISl PEIICHUS] Pa3HOCTHBIX CXEM;

— OLIEHUBATh TOYHOCTh MOJYYEHHBIX PE3YyIbTATOB;

BJIA/I€Th:

— METOJaMH PEIIeHUs Pa3HOCTHBIX CXEM Pa3IN4HOI0 THIIA;

— METOAAMH UCCIIEI0BAHUS YCTOMUNBOCTH PA3HOCTHBIX CXEM;
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— METOJIaMH YHUCIICHHOTO PEIIEHUs CUCTEM ypaBHEHUN MatemaTuueckux mozaeneit XTII;

— MPaKTUYECKUMHU HaBBIKAMH YUCIICHHOTO perieHus TuddepeHImanbHbIX 3a1ad.

3. KpaTkoe cogepkaHue JUCHMILINHBI:
Pa3nen 1. [loctanoBKa 321a44 YMCJIEHHOTO PelIeHUs YPABHEHU MaTeMaTHYeCKUX MojeJiei
XTII.
1.1. Kiaccudukanus nuddepeHranbHbIX ypaBHeHUH. HauanbHble M TpaHUYHBIC YCIOBUSL.
Knaccudukanus muddepennmanbapix ypaBHeHuid Mmatematudeckux wmonenedn XTII. Ilonsarue
HaYaJIbHBIX U TPAHUYHBIX ycloBUid. HeoOXoauMocTh 3ajaHusl HaYaIbHBIX M TPAHUYHBIX YCIOBUH.
Buapl rpannynbix ycinoBuid. KoHKpeTHbIE puMepbl ypaBHeHUH MaTeMmarndyeckux mozaeneit XTII ¢
MO3UIUH UX KIacCU(DHUKAITIH.
1.2. TlpuBenenne ypaBHeHuit Mmarematudeckux mojeneit XTI k 6e3pasmMepHOMY BUTY.
Heob6xomumocts mpuBenenus auddepeHnuaibHol 3axaun K Oe3pazmepHoMy BUay. MeToauka
MpUBEJIEHUS K 0e3pa3MepHOMY BUIY ypaBHeHUU Martemartudeckux mojeneit XTIl Ha KOHKpEeTHBIX
npumepax.
1.3. Pa3paboTka TecTOBBIX 3a/1a4 JJI YUCICHHOTO PEIICHUs] YPaBHEHUI MaTeMaTHYeCKUX MOJeseit
XTII.
[lonsitue TectoBoil 3amaun. llenu McnoOab30BaHUS TECTOBOW 3ajayu. MeToauKa COCTaBJICHUS
TECTOBOM 3a/1a4yn. MeToIMKa OIIEHKH TOYHOCTH YHCJICHHOTO PELIEHUS TECTOBOM 3a/1a4u.
Pa3nen 2. UnciieHHOe pelieHre YPABHEHUS] MO/IeJIN H/1eaJIbHOTI0 BbITECHECHUS.
2.1. Anmpokcumanusi ypaBHSHHSI MOJCIH UI€aTbHOTO BRITCCHCHHSI.
Metonuka mnpeoOpazoBanus AuddepeHnInanbHOl 3aJaud B Pa3HOCTHYIO. Buubl pazHOCTHOU
arnmMpoOKCUMAlUM MPOU3BOAHON 1-ro mopsiaka. [loHsTHsS TopsIKa anmpoKCUMAMK W OIIMOKH
anmnpoKcUMaluu. MeToAMKa OUEHKHM OIIMOKM amnmpoKCHMaluu MPOU3BOAHOW 1-ro mopsika.
[ToHsITHSI PAa3HOCTHOM CETKH, PA3HOCTHON CXEMBI M PAa3HOCTHOrO miabioHa. SIBHBIC M HESBHEIC
pPa3HOCTHBIE cXeMbl. MeToauKa OIpeleieHus] MOPSAAKAa anllpOKCUMALUA PA3HOCTHOM CXEMBL.
Pa3nocTHas anmpokcuManys Ha4albHbIX U TPAHUYHBIX YCIOBUM.
2.2. YCTOMYUBOCTD PA3HOCTHBIX CXEM.
[ToHsiTHE YCTOMYMBOCTH Pa3HOCTHBIX CXeM. MeTOaMKa aHaln3a YCTOWYMBOCTH PA3HOCTHBIX CXEM
(MeTox TapMOHHUK). AHamU3 YCTOWYMBOCTH SIBHBIX U HESIBHBIX PA3HOCTHBIX  CXEM,
arnMpOKCUMHUPYIOIINX OJHOMEpHbIE U pepeHInanbHble YpaBHEHHS B YaCTHBIX MPOU3BOIHBIX 1-TO
nopsiaka (ypaBHEHHS MOJIENIU UAealbHOTO BhITecHEHUs ). [IpaBuiio BeIOOpa KOHEUHOH pa3HOCTH s
anmnpoKCUMallMU MPOU3BOIHON 10 KOOPJIMHATE B 3aBUCUMOCTH OT 3HaKa Ko3((duiiMeHTa npu 3Toi
npou3BogHON. [IpUHIMT 3aMOPOKEHHBIX KOI(PPHUIMEHTOB N7 YpPaBHEHHH C HEMOCTOSHHBIMH
K03 ULIMEeHTaMH NTPU TPOU3BOAHbIX.
2.3. Pa3HOCTHBIE CXEMBI «SIBHBIN YTOJIOK» U «HESIBHBIN YTOJIIOK.
Mertonuka 3amMch CXeM. XapaKTepUCTUKU CXeM. METOJMKa YHCIEHHOTO PEUIEHUSI CXEM.
Mertoauka noctpoeHust pacuétHbix moayneit B EXCEL nns peanuszanuu 4MciaeHHOro perieHus
cxeM. biok-cxemsbl Juisi mporpaMMHOM peain3alii YMCIEHHOIO peleHus cxeM. JleMoHcTpanus u
aHAJIU3 MPUYNH HAKOIUICHHUsI pacu€THOM OIMOKH B CXEME «IBHBIA yrolok». MeTonuka OIEeHKH
TOYHOCTH YUCIIEHHOTO PEICHHUS], TOJyUEHHOTO C TOMOULIbIO0 YCTONYUBON CXEMBI.
2.4. Pa3HOCTHBIE CXEMBI «ITOJIKOBAY, «Z-CXeMa» U «Kadapey.
Meronuka 3anucu cxeM. XapaKTepUCTUKH U OCOOEHHOCTH cXeM. MeTOIMKa YUCICHHOTO PEeIIeHUs
cxeM. Meroauka moctpoenus pacué€rHbix moayneit B EXCEL nmns peanuzamum uucieHHOro
pelieHus: cxeM. biok-cxembl A IporpaMMHON peaau3alii YUCISHHOTO PEeUIeHHs] cXeM. AHaIu3
MIPUYWH CUTYaIMi, B KOTOPBIX CXeMa «II0JKOBa» HE MO3BOJISIET MOIYYUTh 00JiIee TOUHOTO PELIeHHS
II0 CPABHEHUIO CO CXEMOU «HEABHBIM YroJIOK». AHAIW3 MPUYUH CUTYyallMi, B KOTOPBIX CXeMa «Z-
cXeMay He MO3BOJISET MOJyYUTh 00JIee TOUHOT'O PEIICHHUs IO CPAaBHEHHIO CO CXEMOM «TIOAKOBaY.
2.5. MeToJ1 TeCTOBBIX 3a/1a4 U OLIEHKAa TOYHOCTH YUCJIEHHOTO pelleHus peanbHor moaenu X TII.
[Ipumepsl cocTaBiieHHs] TECTOBBIX 3aJady. MeToauka OLIEHKM TOYHOCTH YHUCJIEHHOTO pEeUIeHUs
TEeCTOBOM 3amaud. MeTouKa BbIBIEHUS (AKTOPOB, BIMSIONIMX HAa TOYHOCTh TECTOBOM 3aJayu.
Bnusnue Hanwuus uHpopmanuu 00 UCTHHHOM pemieHuu audepeHInaIbHOr0 ypaBHEHHUS Ha
MHTEPIIPETALIMIO PE3YyIbTATOB YHCIEHHOTO PpEUIeHMs], TMOJIYYEHHBIX C IOMOILBIO Pa3IUYHbBIX
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pPa3HOCTHBIX cxeM. Meronuka BbIOOpa ONTUMAIbHOW CXEMbI U1 YUCIEHHOTO pPEUICHHs MOJENU
WJICaJIbHOTO BBITECHEHUS, ONTMCHIBAIOIIEN PEATIbHBI XUMHUKO-TEXHOJIOTUYECKUH ITPOLECC.

Pa3zgen 3. Uuciennoe pemieHue ypapHenusi 1u(ppy3uoHHO MoIesH.

3.1. Annpoxcumanus ypaBaenus audy3nonHoi Moaenu.

PasHocTHas anmpokcumanus MOpoM3BOAHON 2-ro mopsaka. OleHka OLIMOKM anmpoKCHUMalUuu
IPOU3BOJHOW 2-r0  mopsiaka. Pa3HOCTHBIE  CX€MBl, aNNpPOKCUMHUPYIOLUIME  OJHOMEpPHBIE
nuddepeHraibabIe ypaBHEHUS Mapadoandeckoro tuma (ypaBHeHus 1u¢Gy3nOHHON MOIeTN ).

3.2. SIBHas pa3HOCTHas cxema.

Meronuka 3anucu cxembl. [lopsaok anmpokcumanuu cXxembl. AHalau3 YCTOWYHMBOCTU CXEMBI.
MeTtoanka 4HCICHHOTO pelIeHusi cxeMbl. Meroauka noctpoeHus pacuérnoro monyns B EXCEL
JUISL pealu3aldyd 4YHMCIIEHHOI'O PEIIEHUs CXeMbl. blok-cxema uisi MporpaMMHON peanu3anuu
YHUCJICHHOTO PeUIeHUs cXeMbl. JIeMOHCTpalus BIMSHUS BbIOOpA I1ara 1o BPeMEHU Ha HAKOIUICHUE
pac4y€THON OMMOKHU B JaHHOW Pa3HOCTHOM CXEMe.

3.3. HesiBHast pa3HOCTHAsI cXeMa.

Meronuka 3anucu cxembl. [lopsaok anmpokcumanuu cXembl. AHalIU3 YCTOWYUMBOCTH CXEMBI.
Meron nporoHku (METOJ YHMCIICHHOTO pEICHHs HESBHON Pa3sHOCTHOH cxembl). MaremaTuuecKkue
npeoOpa3oBaHus, HEOOXOMUMBIC ISl PELICHUS HESBHON CXEMbl METOJIOM MPOTOHKU. Y CIIOBHE
CXO/JMMOCTH TIPOTOHKH. MeTOIuKa OIpeaesieH!s] Ha4adbHBIX MPOTOHOYHBIX KO3()(UIIMEHTOB B
3aBUCUMOCTH OT THUIIa TPAaHUYHBIX YCIOBHU. AJTOPUTM pEIICHUS METoAa NMPOroHkKu. biok-cxema
JUISL IPOTPaMMHON peayin3allud METO/a MPOTrOHKU. MeToaunKka MoCTpOeHUs: pacuéTHOTO MOJYJIs B
EXCEL ns ynucineHHOro penieHus HeSIBHOM CXeMbl METOJIOM ITPOTOHKH.

3.4. PaznoctHas cxema Kpanka—Hukoncona.

Meronuka 3anucu cxembl. [lopsaok anmpokcumanuu cxembl. AHalIW3 YCTOMYUBOCTH CXEMBI.
Yucnennoe pemenne cxemsl Kpanka—HukoncoHa MeTo10M MPOrOHKU. AHAIU3 NPUYHUH CUTYALMM,
B KoTOopbix cxeMa Kpanka—Hukosrcona He MO3BOJIIET MOMY4YUTh Oo0Jieeé TOYHOTO PEIICHUS IO
CPaBHEHUIO C HESIBHOU CXEMOM.

3.5. YucnenHoe peuieHue ypaBHeHus 1uh y3n0oHHONW MOJIETH ISl IPOTOYHOTO PEaKTopa.

BnusHue Hanmuuus Npou3BOAHOM 1-To mopsiika MO KOOpAMHATE Ha METOJUKY 3alucH U
XapaKTEePUCTHKH PA3HOCTHBIX CXEM, AaNMpPOKCUMHUPYIOIIMX OJHOMEpHbIe Iu(depeHrnanIbHbe
ypaBHEHHUS NapadOIU4YecKoro TUIMa. Pa3HOCTHBIE CXEMBbI C allpOKCUMAIUell epBoi MPONU3BOAHON
10 KOOpJAWHATE ICHTPAIbHOW KOHEUHOH pa3sHOCTBIO (XapaKTepHCTHKA CXEeM, M3MCHEHHE BHIA
IIPOrOHOYHBIX KOA(P(QUIMEHTOB U JJOKA3aTEIbCTBO BBIIOJIHEHHUS YCJIOBHS CXOAWMOCTH IPOTOHKH
JUIsl HEIBHOM CXEMBI).

Pa3nesn 4. UucieHHble MeTOABI pellieHUs] MHOTOMepPHBbIX AH(depeHINATbHbBIX YPABHEHUH B
YACTHBIX POU3BOJAHBIX.

4.1. Peienue MHOrOMepHBIX U pepeHInaIbHbIX YpaBHEHUH apadoIudyecKoro TUIa.

[Tpumepsl XUMHUKO-TEXHOJOTUYECKUX IIPOLIECCOB, OINKCBIBAEMBIX MHOTOMEPHBIMU
muddepeHIMaTbHBIME YpaBHEHUSIMU. Pa3sHOCTHas ceTka A JBYMEPHBIX U TPEXMEPHBIX 3ajad.
SIBHast pa3HOCTHas cXeMma: METOJMKa 3alMCH, XapaKTEepUCTHKH, OJOK-cXxema JUIsl IpOorpaMMHOM
peanu3ali  4YMCIEHHOro pemieHus. HesBHas pa3HOCTHass cXeMa: MeETOJMKa 3alucH,
XapaKTEPUCTHKH, J10Ka3aTeIbCTBO HEBO3MOXHOCTH UYMCIIEHHOT'O pelleHHst 0e3 JOMOIHUTEIbHBIX
npeobpazoBanuil. MeTo | IpoOHBIX IIaroB AJis YUCIEHHOTO pelIeHHs] HESIBHOU cxeMbl. PasHOCTHBIE
CXEMBbl, OCHOBaHHbIE Ha METOJI¢ APOOHBIX INArOB: CXEMa pacUICIUIEHUs M CcXeMa MPEeAUKTOp-
KOPpeKTOp (METOAMKa 3aluCH, XapaKTePUCTHKH, OJOK-CXEMbl AJIi IPOrpaMMHOM peanu3aluu
YHUCICHHOTO PELICHHUS).

4.2. PemeHne MHOTOMEpHBIX au((epeHInanbHBIX yYpaBHEHHH B YaCTHBIX TPOHM3BOJHBIX 1-TO
NOpsAJKA.

SIBHBIE PAa3HOCTHBIE CXEMBbI, UCCIEIOBaHHWE MX YCTOWYMBOCTH M METOJAMKAa pelieHus. HesBHbie
pPa3sHOCTHBIE CXEMbl, OCHOBAaHHBIE Ha METO/€ APOOHBIX INAroB: CXE€Ma pACIICIUICHUS U CXema
MPEIUKTOP-KOPPEKTOp (METOJIMKa 3alHiCH, XapaKTePUCTHKH, OJOK-CXEMBbl [UIsl MPOTrpaMMHOMN
peanu3any YUCICHHOTO PEICHUS).
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4.3. Pemenne MHOrOMepHBIX AuddepeHInaIbHbIX 3aa4, OMUCHIBAIOMUX Tpoiecchl nuddy3un u
TETUIONPOBOAHOCTH.

Pemennie MHOroMepHbix IuddepeHnalbHbIX YpaBHEHUN MapaboIMyecKoro THIA, COAEp KaIuX
nepBble MPOM3BOJHBIE MO KoopauHaTaMm. CocTaBleHHE PAa3HOCTHBIX CXEM Ha OCHOBE MeETOoJa
OpOOHBIX  [IAroB s  MHOTOMEpHBIX  aud@depeHIHaNbHbIX  YpaBHEHHM,  COJEpKalux
onpeAcnéHHblii HA0Op MPOM3BOAHBIX 1-r0 W 2-rO0 MOpsjaKa MO KoopAwHATaMm X, Y, Z; BBIOOp
IPaHUYHBIX YCJIOBUM, HEOOXOTUMBIX JJIsi YHCIEHHOTO pelleHus Takux ypaBHeHuil. [loctpoenue
QITOPUTMOB JIJISl PEUICHUST MHOTOMEPHBIX 3amad Jud@dy3ud U TEIUIONPOBOJHOCTH C Y4ETOM
KOHBEKTHUBHBIX SIBJICHUH.

Paznen 5. YucjeHHble MeETOAbl peIIEHUs] MATEeMATHYECKHX Mojejiell, OmMChIBAKIINX
CTALMOHAPHBIE Pe:KUMBI.

5.1. Pemienne oqHOMEpHBIX CTAllMOHAPHBIX 3ajad.

AHanu3 BO3MOKHOCTH HCIOJIb30BaHUS METOJa MPOTOHKU JMJIS PELIEHUS Pa3HOCTHBIX CXEM,
aNMpPOKCUMHUPYIOMIUX OOBIKHOBEHHBIE uddepeHnuanbapie ypapaenus (OY) 2-ro mopsaxa.
MeTto ycTaHOBIEHHUS — IMpeoOpa3oBaHME CTAMOHAPHOM 3aJauu B HecTanuoHapHyo. OlleHka
1es1eco00pa3sHOCTH  MCIOJIB30BAHUS PA3HOCTHBIX CXEM, AallPOKCUMHUPYIOIIUX OJHOMEPHBIC
muddepeHIanbHble YpaBHEHUS MapaOO0IMYecKoro TUIA, COBMECTHO C METOJIOM YCTaHOBJICHUS.
MeTtoanka OIEHKHM MOMEHTa OKOHYaHHUS pacu€ToB. MeToanKa MOCTPOSHHsI pacu€THOTO MOIYIS B
EXCEL u Onok-cxema /Ui NpPOTpaMMHON peald3alli METOJa YCTAHOBJICGHHS COBMECTHO C
HESBHOM Pa3HOCTHOM CXEMOU.

5.2. Penienne MHOTOMEPHBIX CTallMOHAPHBIX 3a]1ad.

Hcnonp30BaHWe MeETOJa YCTAaHOBIEHUS [UIsi  pemeHus auddepeHIMalbHbIX  YpaBHCHHMA
SJUTMNITUYECKOTO TUIIA COBMECTHO C SIBHOM Pa3HOCTHOM CXEMOMW, CXEMOU pacIleryIeHHs, CXeMOU
npeauKTop-KoppekTop. IlocTpoeHue anropuTMoB IUisl peHICHUs 3aqad pacyéra CTalMOHApHBIX
KOHIIEHTPAIIMOHHBIX U TETIOBBIX MPOduiIei B MPOTOUHBIX TPyOUaTHIX peaKTOpax.

4. O0béM y4eOHOH JUCHHILIMHBI

Bcero (6 cemecTp)

Bupl yue6HOI paboTh B 3auetnbIx | B akageMm.
eIMHUIIAX yacax
O01mas Tpy10éMKOCTh THCHHMIJIMHBI 110 Y4eOHOMY MJIAHY 5 180
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: 2,22 80
Jlexiuu (JIek) 0,44 16
[Tpaktnyeckue 3anstus (I13) 0,89 32
JIaGoparopubie 3ansTus (JI3) 0,89 32
Camocrositesibaas padora (CP): 2,78 100
[ToaroToBka K 1a00paTopHbIM paboTam 0,44 16
CocrapieHue 0T4ETOB 110 JaOOPATOPHBIM 3aHITUIM 1 36
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,44 16
KonTtakTHas camocrosiTenbHast paboTta 0.9 0,4
CamocTosITeTbHOC H3YUYCHHE Pa3/IeTIOB TUCITUILIMHBI ' 31,6
Bua KoHTpOJIA: 3a4éT ¢ omeHKoM

Bcero (6 cemectp)

Bunsl yueOHoI paboThI B 3auetHsix | B actp.
eIMHUIIAX qacax
O01masi TPyA0EMKOCTh TMCHUIIHHBI 110 Y4€OHOMY IJIAHY 5 135
KonTakTHas padoTa — ay1MTOPHBIE 3aHATHS: 2,22 60
Jlexumu (Jlek) 0,44 12
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[Tpaktuueckue 3ansatus (I113) 0,89 24

JlabopaTopnsie 3ansatust (JI3) 0,89 24
CamocrositesbHas padora (CP): 2,78 75
[ToaroroBka K J1abopaTopHbIM paboTam 0,44 12
CocraBieHue 0T4ETOB 110 JaOOPATOPHBIM 3aHITUIM 1 27
IToaroroBka K KOHTPOJIBHBIM paboTamM 0,44 12
KoHTtakTHas camocTosTenbHas pabota 0.9 0,3
CamocTosiTebHOE U3YUCHHE Pa3/IeTIOB AUCIUILIMHbI ’ 23,7
Bua KoHTpOJIA: 3a4€T ¢ OLEeHKOI

AHHOTaIuUs padoyeil mporpaMmmbl JAUcUUIIMHBI «[IporpaMmMupoBaHue u YnCJIeHHbIE
METO/IbI B 321a4aX XUMHY€ECKOIH TeXHOJOTMU B OCHOBHBIX NMPOLECCAX XUMHYECKHX
NMPOU3BOJACTB H XUMHYecKoii kndepuernke» (b1.B.J1B.06.02)

1. Henp AMCOMINIMHBI — HAy4uTh CTYAEHTOB HCIIOJIB30BATH YWCIICHHBIE METOIbI MJIS
00pabOTKH IKCTIEPUMEHTAIBHBIX JTAHHBIX, PEIICHUS JIMHEWHBIX W HEIMHEWHBIX aNreOpanveckux,
TupdepeHMaIbHbIX YpPaBHEHUH M MX CHUCTEM, BBIYMCICHUS OIpPEICIEHHBIX HHTErpaos,
oNnTUMM3AIMU (PYHKUMNH OJHOM M HECKOJIbKMX IEPEMEHHBIX IPHU PEIICHUU 3a7a4 XUMHUYECKOH
TEXHOJIOTUH € MOMOULIbIO TPOrPAMMHO-AJITOPUTMHUUECKOr0 00eCIIeYeHHs, HAIMCAaHHOTO Ha SI3bIKAaX
U B cpeiax pa3pabOTKyU MPUIIOKEHUH BHICOKOTO YPOBHS.

2. B pe3yabTaTe H3y4yeHHs TUCHHUILIMHBI 00yYaroumiics Mo nporpaMmme 0akajiappuara
JIOJI/KEH:
00,1a1aTh CJeAYIOIMMHA KOMIETeHIUSIMM:

—  CIIOCOOHOCTBIO HCIOJB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JIMCHUIUIMH B MPO(ECCHOHANBHON ESTeIbHOCTH, IPUMEHATh METObl MaTeMaTHYECKOTO
aHaIM3a ¥ MOJCIMPOBAHUS, TEOPETHUECKOTO M SKCIEPUMEHTAIBHOTO HCCIICIOBAHMS
(OIIK-2);

—  CIIOCOOHOCTBIO ~ NPUMEHSTh  COBPEMEHHBIE  METOAbl  HCCIIEOBAHUS
TEXHOJIOTUYECKAX TPOIIECCOB M MPUPOIHBIX Cpell, HCIOIb30BATh KOMIBIOTEPHBIC
CpelcTBa B HAyYHO-UCCIIeA0BaTeNbekoit padore (I[TK-14);

—  CIIOCOOHOCTBIO MOJIEIMPOBATh SHEPrO- M pecypcocOeperaromiye npoueccs B
npombinuieHHoctd (I1K-16);

3namo:

— TEXHHYECKHE M MPOTPaMMHBIE CpEACTBA pa3pabOTKH MPOTrPaMMHO-aITOPUTMHUYECKOTO
oOecrieueHns IS peLIeHus 3a7a4 XUMHUUECKOH TeXHOJIOTHH;

— OCHOBHBIC aJITOPUTMBI UYUCIEHHBIX METOJOB pEIICHUS MaTeMaTHYeCKHX 3a1ad C
UCIOJIb30BaHUEM S3BIKOB U CPE] MPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS;

Ymems:

— UCIIOJIb30BaTh A3bIKM U CUCTEMBbI IPOTrPAMMHUPOBAHUS JUIsl pelieHHs MPO(heCcCHOHAIBHBIX
3a1ad;

— opMmynupoBaTh M MPEACTABIATH B BHJAE AJITOPUTMA PEHICHUS 3a7auyd XHUMHYECKOM
TEXHOJIOTUH, TPEOYIOIINE TPUMEHEHHS YHCICHHBIX METOJIOB;

Bnaoemo:

— MpuéMaMu TIPOTPAMMHUPOBAHUS YWCIEHHBIX METOJOB TPH PEIICHUH MaTeMaTHYEeCKHX,
TEXHOJIOTUYECKUX U MCCIIeI0BaTeIbCKUX 3a/1ay;

— METOJIaMH  Pa3pabdOTKM MaTeMaTHYECKUX MOJENIed W METOAaMH COJepKaTeIbHON
UHTEpIpEeTalNH MOTY4YEeHHBIX Pe3yIbTaTOB.

3. KpaTkoe coaepxanmue Q1M CHUNIHHBI:

Henu m 3agaum kypca. MeTonasl M cpeAcTBa MPOrpPaMMHUPOBAHUS, HCHOJIb3yeMble IS
pelIeHus 3a1a4 XUMHUYECKON TEXHOJIOTHH.
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Pazgen 1. O0mme mnpuHUOMOBI  Pa3padOTKH  NMPOrpaMMHO-AJTOPUTMUYECKOTO
ol0ecrieyeHus: 1Sl pelieHUs 321a4 XMMHHU H XUMHYeCKOH TeXHOJIOTHH.

OcHoBHBIE 3Tanbl pa3padoTkud. JKU3HEHHBIH IUKJI MPOTPAMMHOIO OOECIEUYCHHUS,
MO/IENIN )KU3HEHHOTO IIUKJIA. DTarbl pa3padoTKU NPOrpaMMHOTO 00ECTICUeHHS.

Pa3paborka cnenmaju3upoBaHHbIX 0M0AMOTEK npouenyp u pynkumid. [Iponeaypsl u
¢byHKUMH,  ompeaeseMble  IOJB30BATENEM, HMX  XpaHEHHME ©  HCIOJNb30BaHHE B
CHeLMaIU3UPOBaHHBIX 6ubnIHnoTekax. OdopmiieHre NPOrpaMMHOIO KojJa npouenyp 1 QyHKIHi B
CHeIUaIu3upPOBAHHBIX OMOIMOTEKAX.

Pasgen 2. [IporpaMMHO-aJIrOpUTMHYECKAs] peaju3aldsi YHMCJIEHHBIX MeTOJ10B
HHTEPNOJIMPOBAHNUS IKCIIEPHMEHTAIbHBIX JaAHHBIX.

AJITOPUTMH3AUMA METOJ0B HMHTEPHNOJHPOBAHUA JKCIEPHMEHTAJIbHBIX [JIaHHBIX.
[TocranoBKka 3amaun MHTEpIHOAUpOBaHUs. OIpeneneHe TUIIOB UCXOJHBIX JaHHBIX U PE3YJbTAaTOB
pacuéra py UHTEPIIOJINPOBAHUH.

IIpoexTupoBanne wuHTepdeiica MOJb30BATEJs]I W AJTOPUTMH3ALMA  OCHOBHBIX
npoueayp u gynkumii. Onpenesnenue TpeOyeMbIX BU3YyalbHbBIX 3JIEMEHTOB YIPaBJICHUS, IEPEUHS
HEoOXoauMBIX Tporenyp U ¢pynkuwmii. [IpoextupoBanne natepdeiica noap3oparens. OcoOEHHOCTH
QITOPUTMU3ALMNA  OCHOBHBIX  BBIYMCIMTEIBHBIX  IPOLENYp  [UIsI  HMHTEPIOJIHMPOBAHMS
AKCIEPUMEHTAIbHBIX ITaHHBIX.

IIporpaMmMupoBanne OCHOBHBIX nmpouenyp u ¢pynkuuii. [Iporpammuposanue npouenyp
PYYHOTO M aBTOMATH3MPOBAHHOTO BBOJA HMCXOIHBIX MJaHHBIX. Opranmsanuss u odopmieHue
IIPOrPaMMHOI0 KOJa OCHOBHBIX BBIUMCIMTEIBHBIX Ipouenyp. IIporpamMmMupoBanue mnpouenyp
IPEJICTaBICHUs] PE3YyJIbTAaTOB HMHTEPIOJUPOBAHUS SKCIEPUMEHTAIbHBIX JAHHBIX Ha JKpaHe U
COXpaHeHHUs B (aili.

Paznen 3. IlporpaMMHO-aJIrOpuTMH4YeCKasi peaju3alusi YHUCJIEHHbBIX MeTO/0B
aNNpOKCHMAIMH IKCIIEPUMEHTANbHBIX JAHHbIX.

AJTOPpUTMHM3AIMA  METOJ0B  ANNMPOKCHMALMH  JKCIEPMMEHTAJIbHBIX  IaHHBIX.
ITocranoBka 3azaun annpokcumanuu. OIpenencHue TUIIOB HCXOAHBIX JaHHBIX M PE3YJbTaTOB
pacyéra npyu UHTEPIIOIMPOBAHNH.

IIpoexTupoBanue uHTep(eiica MOJAB30BATENd M  AJTOPUTMH3ALUA OCHOBHBIX
npouenyp u ¢pyHkumii. BusyanbHble KOMIOHEHTHI Uil BBOJAa U BbIBOJA JaHHBIX. CTpyKTypa U
cBoiicTBa MHTep(deiica nmonp3oBarenss. OCOOEHHOCTH aITOPUTMHU3AIMHE OCHOBHBIX BBIUMCIUTENIBHBIX
HpoLEAYp ISl AMPOKCUMAIIMK SKCTIEPUMEHTAIIbHBIX JIaHHBIX.

IIporpaMmmupoBaHue OCHOBHBIX mpoueayp u ¢pynkuuii. [IporpaMmmupoBanue npouenyp
pPYYHOr0 M aBTOMATHU3MPOBAaHHOTO BBOJA HCXOJHBIX JAaHHbIX. OpraHuzanuss U oQopMIeHHE
IIPOrPaMMHOTO Koza OCHOBHBIX BBIYHUCIIUTEIBHBIX IpoLEenyp. Hcnonp3oBanne
CHeMaIM3UPOBAHHBIX OMOIMOTEK Mpolenyp U GYHKIMM JUIs pelieHus 3a/1aui armnpoKCUMaliK B
MaTpuuHOi popme. IIporpammupoBanue npoueayp NpeiCTaBIEHUs Pe3yJIbTaTOB allpOKCUMALUN
HKCIIEPUMEHTAJIbHBIX IaHHBIX Ha dKpaHEe U COXPAaHEHUs B (aill.

Paznen 4. IlporpaMMHO-aJITOPUTMHYECKAsi  peajM3alusi YHUCJICHHBIX METOAOB
pellleHus] HeJMHeHHbIX ajrefpanyecKMx ypaBHeHMil B 3ajadyax XHMHUM M XHMHYECKOM
TeXHOJIOTHH.

AJITOPUTMHU3ALMS METOJ0B pellleHHs] HeJHMHEHHBIX ajarefpanyecKuX yYpaBHEHUH B
3a/1a4aX XMMHYEeCKOH TeXHOJIOrnu. YncIeHHbIe METO/Ibl PEIICHUs] HeIMHEHHBIX anre0pandeckux
ypaBHeHUH. [IprMepsl NCNONB30BaHUs IPU PEIIEHUH 3a7a4 XUMUUYECKOI TEXHOJIOTUH.

IIpoexTupoBanue wuHTep(eiica MOJB30BATENd M  AJTOPUTMH3ALUA OCHOBHBIX
npouenyp u ¢ynkumit. OnpeneneHue cocTaBa BU3YAJIbHBIX JJIEMEHTOB  YIIPaBJICHHUS,
¢opmupoBaHHe TepeyHs HEOoOXOAMMBIX Tmpoueayp H ¢GyHkumid. Bompocsl opranuzanuu
MOJIb30BaTeIbCKOT0 WHTepdeica. OCOOCHHOCTH AJITOPUTMH3ANMUA OCHOBHBIX BBIUUCIUTEIHHBIX
IpoIeyp JUIsl pelieHHs] HETMHEHHBIX alredpanuecKux ypaBHEHUH.

IIporpaMmmupoBaHue OCHOBHBIX mnpoueayp ¥ (GyHKUMH [Js1 peLlIeHUs ypPaBHEHHH
YHCJICHHBIMH MeToAamMHu. IIlporpammupoBanue Tmpouenyp BBOJA MCXOJHBIX  JIaHHBIX.
Opranuzanusg U opopMIIeHHE NMPOTPAMMHOIO KOJa YMCIEHHBIX METOJOB PEIICHUs HEIMHEHHBIX
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anreOpandeckux ypaBHeHuil. IIporpamMmmupoBaHue mporenyp TMpeACTaBIECHUS pE3yJIbTaToB.
HccnenoBaHue BIUSHUSA HACTPOEK YHCIEHHBIX METO/I0B HA CKOPOCTh PEIICHUS.

Pasgen 5. IIporpaMMHO-aJIropuTMU4YecKasi peaju3anusi YHMCJIEHHBIX MeTOJ10B
pelIeHus CUCTeM ajredpanvyecKux ypaBHeHUH B 3a/1a4aX XUMUHM M XMMHYeCKOH TeXHOJIOTHH.

AJITOpUTMHU3AaLHUS METOA0B PellleHUsI CUCTEM JIMHEHHBIX U HeJIMHEeHHbIX YPABHEHNH B
3aa4ax XHMHYECKOH TeXHOJIOTMH. YUuCIEHHbIE METOJAbl pELIEHHMs] CHUCTEM JIMHEHHBIX U
HEJIMHEWHBIX anreOpanyeckux ypaBHeHHH. [Ipumepsl uCHOIB30BaHUS MpU pEHICHUH 3a]ad
XUMHYECKON TEXHOJIOTHH.

IIpoekTupoBanue wuHTepdeiica MNMOJL30BATENSI M AJTOPUTMHU3ALMS OCHOBHBIX
npoueayp u ¢ynkumii. Busyanuzamus snemeHTOB Tpaduueckoro uHTEpdeiica st BBOAA H
BbIBOJIa JAaHHBIX, OMNpEIEICHHE cocTaBa IMpouenyp W GyHKUMNA i 00pabOTKU JaHHBIX.
Oco0eHHOCTH aNropuTMU3ALUN YUCIEHHBIX METOJIOB PELICHUS] CUCTEM JIMHEHHBIX U HEJTUHENHBIX
anredpanvyeckux ypaBHEHUH.

IIporpaMmMupoBanne OCHOBHBIX mnpoueayp ¥ (YHKIMH A8 PpelIeHusl CHucTeM
YPAaBHEHHIl  YHMCJEHHbIMH  MeTogamMu. [IporpammupoBanue mpoueayp pPydyHOroO U
ABTOMATH3UPOBAHHOTO BBOJIA MCXOAHBIX NaHHBIX. Opranu3anvs u o(pOpMIIEHHE MPOTrPAMMHOTO
KOJa BBIUMCIUTENBHBIX NPOUEAYp I pPa3jIudHbIX YHCICHHBIX MeTon0B. lcnosib3oBaHue
CHECIMATM3UPOBAHHBIX OMONMMOTEK Tpouenyp M (YHKUMN Ui pelIeHHs CHCTEM ypaBHEHUH B
MaTpuuHoii popme. [IporpammupoBanue npoueayp npeAcTaBieHUs pe3yabTaToB.

Paznen 6. [lporpaMMHO-aIrOpuTMHYECKasi peajM3alusi 4YHUCJIEHHBIX MeTO/0B
HHTErpajbHOro M Au(p@epeHunaTIbHOr0 MCYMCJICHUH B 321a4aX XMMHH H XHUMH4YECKOH
TeXHOJIOTHH.

AJITOPUTMHU3AUST METOJ0B HMHTErpajbHOro u Au(p¢epeHunaaIbHOr0 MCYHCICHUS B
3a/layax XHUMHMYECKOHl TexHoJioruu. YmucieHHele MeTonsl pemeHus auddepeHnnanbHbIx
ypaBHEHUH U ux cucreMm. [IpuMepsl HCIOIB30BaHMs B 33/1a4aX XUMUYECKOU TEXHOJIOTHH.

IIpoexTupoBanue wuHTepdeiica MOJb30BATENs] W AJTOPUTMH3ALMA  OCHOBHBIX
npouenyp u d¢yukuuid. Bpibop cTaHmapTHBIX KOMIIOHEHTOB Trpadudeckoro uHTepdeiica,
00BsIBJICHHE BXOJHBIX U BBIXOJHBIX IIEPEMEHHBIX Ipoueayp u ¢pyHkiuil. Paspaborka unrepdeiica
10JIB30BATEIS. OcobenHoctu ITOPUTMHU3ALAN YK CIEHHBIX METOJI0B pelIeHus
mudepeHIMATBHBIX YPaBHEHUH U UX CUCTEM.

OcoOennocT mnporpaMMHbIX peasmsanuii 3agayn Komm u  kpaeBodi 3agaym.
[Iporpammuas peanuzanus 3amadn Komu. OTiMuuTenbHbIE OCOOCHHOCTH QJITOPUTMH3AIUN U
IIPOrpPaMMHOMN pealn3alii KpaeBoH 3a1aun.

IIporpamMupoBanne OCHOBHBIX mpoueAyp MW GYHKUMH A8 pelleHusl CcucTeM
auddepenunaabHbIX ypaBHeHui. IIporpammupoBanue mnpouenyp BBOJAa HMCXOJIHBIX JIaHHBIX.
Opranmzanusg ©  opOpMJIEHHE MPOTPAaMMHOIO  KOJ@  YHMCIEHHBIX METOJOB  pELICHHS
TuddepeHMaIbHbIX ypaBHEHUH M HX cucTeM. [IporpaMmupoBaHMe Hpolenyp HpeAcTaBIeHUs
pe3ysibTaToB Ha »HKpaHE MOHMTOpa B TaOMMYHOW M rpaduueckoi (opmax M COXpaHEHUs
pe3yibTatoB B (aiin. MccienoBaHue BIMSHUS HACTPOEK YHCIEHHBIX METOJIOB Ha CKOPOCTh U
TOYHOCTb PEIICHUS.

IIporpaMmMupoBanne METOAOB BbIYUCJICHHUS ONpPeieIéHHBIX HHTErpaJIoB. Beiuncienue
onpeAeNéHHBIX MHTErpajioB B 3aJadaXx XMMHYECKOM TexHonoruu. OCOOEHHOCTH MPOTrpaMMHO-
QITOPUTMUYECKON pealn3ali YHUCICHHBIX METOAOB BBIYMCIICHUS OIPEAEIEHHBIX HHTErPAJIOB.
[IporpaMMupoBaHr€e OCHOBHBIX MPOLEAYpP U (YHKIMI BBOJA MCXOAHBIX JAHHBIX, BBIUMCICHUS U
IIPEJICTaBICHUs] pe3ybTaToB. MccienoBanue BIMSHNUS HACTPOEK YMCIEHHBIX METOJOB Ha CKOPOCTb
Y TOYHOCTb PELIEHHUS.

Paspnen 7. IIporpaMMHO-a/IrOpUTMHYECKAs  peaju3allusd YHCICHHBIX MeETOI0B
ONTUMU3AUMU (PYHKIMIA OJHON U HECKOJIbKHUX MepeMeHHbIX.

AJITOPUTMH3ANMs PelleHUs 3aJa4 ONTHMHM3AUMH (PYHKIMI OJHOH M HECKOJIbKHMX
nepeMeHHbIX B XMMHMYeCKOH TeXHOJIOruM. YnCIeHHble METOAbl ONTHUMM3AIMK PELIeHHs 3a7a4
OJTHOMEPHOM W MHOTrOMepHOM ontumuzauuu. OnpeneneHue THUIOB HMCXOAHBIX JAHHBIX U
pe3yNbTaToOB pacy€ra NpH ONTUMH3ALUH. 3aJaHie HACTPOEK JJIsl PA3IMYHBIX METOJOB.
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IIpoekTupoBanue wuHTep(deiica MOJb30BATENA M AJTOPUTMH3ANUSA OCHOBHBIX
npouenyp u d¢yuknuii. OnpeneneHue CTaHAAPTHBIX TpadUUYECKUX 3JIEMEHTOB YIPABICHUS
MIPOrpaMMHBIM TpPUIIOKEHUEM, (OopMHUpOBaHHE NEpeyHs HEOOXOIUMMBIX [UIsl alIrOPUTMHU3ALUN
npouenyp ¥ GyHKuuid. OCOOEHHOCTH AaNTOPUTMU3AIMH YHUCICHHBIX METOJOB ONTHMHU3AINN
(GyHKIUI OJJHOW U HECKOJIBKUX NEPEMEHHBIX.

IIporpamMupoBaHue MeTOA0B ONTUMHU3ANMN (YHKIHI OJHOI U HECKOJIbKHUX
nepemMeHHbIX. [IporpamMmmupoBanue mnpouenyp BBOJAa HCXOAHBIX HaHHbIX. OpraHuzanus u
oopmIIeHHE TMPOTPAMMHOTO KOJA YHCICHHBIX METOJOB OJHOMEPHOH W MHOTOMEPHOMH
ontuMmuzanuu. [IporpamMupoBanue mnporenyp MNpeAcTaBiIeHUs pe3yiabTaToB. MccienoBaHue
BJIMSIHUS] HACTPOEK YMCICHHBIX METO/I0B Ha CKOPOCTh PEILICHUS.

4.00beM yueOHOH TUCHUILIUHBI

B 3auetHbix | B akanmem.
Bupl yaeOHOI paboThI eIIMHUIIAX qacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 5 180
KonrakTHas padora — ayniuTopHasi paéora: 2,3 80
Jlexumu (Jlek) 0,4 16
[Tpaktuyeckue 3ansatus (I13) 0,9 32
Jlabopatopubie 3anstus (J13) 0,9 32
CamocrositesbHas padora (CP): 2,7 100
CamocTosTenbHOE U3YUeHHUE Pa3aesioB JUCIUIUIHHEL 57 99,6
KoHTakTHas camocTosTenbHas pabora ' 0,4
Bup xonrpoas: - 3aver ¢
OLICHKOM

B 3aueTHbIx | B actpoHoMm.

Bunpr yue6HOM paboThl €IUHHULIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 135
KonrakTHas padora — aynuropHasi padora: 2,3 60
Jlekiuu (JIek) 0,4 12
[IpakTuueckue 3anstus (I113) 0,9 24
Jlaboparopusie 3ansTus (JI3) 0,9 24
CamocrositesbHas padora (CP): 2,7 75
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUTLIMHBI 27 74,7
KonTakTHas camocTosiTenbHas paboTa ’ 0,3
Buj xontpoas: - 3aver ¢
OIICHKOM

AHHOTanus pado4eil nporpamMmsl AucuunInHbl «MemOpanbl. MoaeupoBanue u
npumenenue» (b1.B.JIB.07.01)

1. Heab AUCHMIUIMHBI — U3yYEHHE OCHOBHBIX MPOIIECCOB pa3/eieHUs] Ha MeMOpaHax AJis
KHUJIKMX M Ta30BbIX CHCTEM, HaXOAAIIMX NPUMEHEHHE B XUMHUYECKOW, (apMalieBTUYECKOH,
He(pTEXUMUUYECKOM ¥ OMOTEXHOJOTMYECKOW  OTpacisiX  MPOMBIIUJIEHHOCTH;  OCBOEHHUE
TEOPETUYECKUX OCHOB PA3JIMYHBIX MEMOpaHHBIX IMpoleccoB (6apomMeMOpaHHBIX, AU(DEHY3HOHHO-
MeMOpaHHBIX, TEPMOMEMOpPAHHBIX M 3JIEKTPOMEMOpPAHHBIX), Ha OCHOBE MO3MUIMH CHCTEMHOTO
aHalM3a M3y4yeHHE OCHOBHBIX IOJXOJOB K MOJICJIMPOBAHUIO OTACIBHBIX MEMOpPaHHBIX W/ WIH
MHTETPUPOBAHHBIX MEMOpAaHHBIX IPOLECCOB, B TOM YHCJIE C HCIOJb30BAHUEM MPHUKIAIHBIX
POTPaMMHBIX MAKETOB, U K MIPOEKTUPOBAHUIO MEMOPAHHBIX CXEM pa3/eIeHHU .

2. B pe3yabTare H3y4eHHUs! JUCHUILIMHBI 0aKaJlaBp 10JI2KeH:
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00J121aTh CJIeAYIOIIUMHA KOMIETeHIHSIMU:

—  CHOCOOHOCTBIO HCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUILIMH B MPO(ECCHOHATBHON NIeATENbHOCTH, IPUMEHATh METObl MAaTEMATHUECKOTO
aHaJlu3a ¥ MOJEIMPOBAHUS, TEOPETHUUYECKOIO M SKCIEPUMEHTAIBHOIO HCCIIEI0BaHUS
(OIIK-2);

—  CHOCOOHOCTBIO y4acCTBOBaThb B COBEPIICHCTBOBAHWU TEXHOJOTHYECKUX
MPOIIECCOB C TO3ULIMNA SHEPro- U PeCcypcocOEPEKeHHsl, MUHUMU3AIUN BO3JICUCTBUS Ha
okpyxkaroryio cpeny (ITK-2);

—  CHOCOOHOCTBHIO MOJIEIMPOBATh SHEPro- U pecypcocOeperarone npouecchl B
npombitieHHocTH (ITK-16);

3uamo:

- OCHOBHBIE MPOLIECCHl pa3/ieleHus] Ha MeMOpaHaxX AJisl JKUIKUX U Ta30BbIX
CHCTEM;

— OCHOBHBIC TEOPETUYECKHE OCHOBBI PA3IMYHBIX MEMOPAaHHBIX IPOLIECCOB
(6bapomeMOpaHHBIX, muhdy3noHHO-MEeMOpaHHBIX, TepMOMEMOPAHHBIX u
AIIEKTPOMEMOPaHHBIX );

- NPUHIUIBl M TOIXOABl K MOJEIHPOBAHUIO JTHUX MPOIECCOB C MO3UIMNA
CUCTEMHOI'0 aHAJIN3a;

Ymemos:

- pacCUMTHIBATh JBMKYILYIO CHJIBl W OCHOBHBIE IapaMeTpPhl IPOLECCOB
MeMOpPaHHOTO pa3JIeeHHUS;

- MPOBOJUTH pacdeTsl MO TMOAOOPY CXeM MEMOpPaHHOTO pa3JeleHusi B
MPOrpaMMHBIX MTAKeTax;

Bnaoemuv:

- OCHOBHBIMH TPHHIUNAMH W TMOIXOAAMH K MOJEIMPOBAHUIO OCHOBHBIX
MPOLIECCOB MEMOPAHHOTO Pa3AeIeHUS;

— MPOrpaMMHBIMHM ~ MAaKeTaMH JUIS pacueToB M moAdopa  OTIEIbHBIX
MeMOpaHHBIX anmnapaToB W/ UM UHTETPUPOBAHHBIX MEMOPAHHBIX MPOLIECCOB

- MpPOrpaMMHBIMH ~ TIaKeTaMH Ui TPOCKTHPOBAaHUS W IMOAOOpa CXeM
MeMOPaHHOTO pa3/eeHHUs.

3. Kparkoe conep:kanue JUCHUIIUHBI:

Benenne B MeMOpanHble mpouecchl. Knaccudukanmu. OCHOBHBIE THIIBI MEMOpPaHHBIX
aneMeHToB. O0MacTu NPUMEHEHHUS:

OO630pHBII MaTepuall O pa3IMYHBIX MEMOPAHHBIX MPOLECCaX, HAXOAAUIMX MPUMEHEHHE B

XUMHUYECKOH, ¢dapmaneBTHUECKO M OHMOJOTMYECKOW  OTpaciix  MPOMBIIUIEHHOCTH
(6apomemOpanHble, aupdy3nOHHO-MeMOpaHHble, TEPMOMEMOpaHHBIE U 3JIEKTPOMEMOpaHHbIE
nporiecchl). OCHOBHBIE Kiaccuukanuu MeMOpaH, MEMOpaHHBIX MPOIECCOB, MAaTEPUATIOB IS
noay4yeHus MeMOpaH. OCHOBHBIE TUITbI MEMOPaHHBIX AJIEMEHTOB, X NMPEUMYILECTBA U HEJIOCTATKH.
O6uacTi NpUMEHEHUSI.

bapomeMOpaHHbIE POIIECCHI:
Knaccudukanmst 6apomeMOpaHHBIX MPOIECCOB, UX ABIOKYyIIas cuia. OCHOBHBIE (aKTOPHI,

BIMSIONIME  Ha  OapomeMOpaHHBIE  Tpolecchl:  pabouee  JaBlIeHHE,  TeMIleparypa,
THJIPOAMHAMHUYECKHE YCIIOBUS, KOHIICHTPAIIMA KOMITOHEHTOB, JIEKTPHUECKIE W MarHUTHBIE IO,
OpUpoZia M COCTAaB PACTBOPEHHBIX BellecTB. llomsgpu3alMOHHBIC SBICHUS U OTJIOXKEHHUS Ha
MOBEpXHOCTH MeMOpaHbl. OnucaHue NPOLECCOB OOpaTHOTO ocmoca (0/0), ynbTpapuIbTparun
(y/d), mupodunsrpanuu (M/}). MeTonsl ompeneneHUs XapaKTepUCTHK MeMOpaH. OCHOBHBIE
THIOTE3Bl Pa3lieIeHus MeToJIoM oOpaTtHOoro ocmoca. KanmmmspHO-QHUIbTpaliOHHAs MOJENb.
MonenupoBaHue U pacyeT MpoleccoB 00paTHOro 0cMoca, yabTpadMIbTPaluu, MUKPO(DUIbTPALIHUH.
OcHoBHbIE 001aCTH TPUMEHEHUSI.

Juddy3nonHo-MeMOpaHHbBIE TPOLIECCHI:
Knaccudukanms nuddy3norHo-MmeMOpaHHBIX TTPOIIECCOB (Ta3opaseieHue, mepBamnopanus,

Auajing, MpouccCCohl ¢ UCIOJb30BAHUCM KUIAKUX MeM6paH). OCHOBHBIC CXEMBI pa6OTBI arrapaTtoB.
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®daktopel, BausAomue Ha aU(Py3HOHHO-MEMOpaHHBIE TMPOIECCHI: Marepuan MeMOpaHBbI,
TUAPOIMHAMUKA, TEMIIEpaTyphl, COCTAB pa3deiisseMoil cMecH, mpupoja, popmMa u pazMep MOJEKYI
BelIecTB B paszzenseMoil cmecu. OCHOBHBIE THINblI XUAKHX MeMmOpaH. OmnucaHue MexaHU3MOB
MIPOHUIIAHUS TIPU pa3JIeJICHUU ra3oB, MEpBANOpalyd, JUAIN3€ U MPOLECCOB C HCIOJIb30BaHUEM
KUAKUX MeMOpaH, MoJienupoBaHue u pacueT. OCHOBHbIE 00JIaCTH MPUMEHEHHUSI.

DneKTpOMEMOpPaHHEIE MPOIIECCHI:

OcHOBHBIE aCNEKTBl 3JIEKTPOMEMOpaHHBIX IMporeccoB. VoOHOOOMEHHbIE MeMOpPaHBI.
KoHcTpykiuu aneKkTpoAraiv3HbIX anmnapaTtoB. OCHOBHBIE MapaMeTphl Mpoliecca JIEKTPOIuaIn3a,
pacueT. OCHOBHBIE 00JIACTH PUMEHEHHUSI.

TepMomMeMOpaHHBIC TTPOIIECCHI:

[Tpouecc MemOpaHHO#N AUCTWUISLMMU. BnusHue CBOWCTB Marepuana MeMmOpaHbl Ha TpOIECC
pasneneHusi (CMauMBaeMOCTb, MTOBEPXHOCTHOE HATSKEHUE, MOBEPXHOCTHASI SHEPIHs IMOJIUMEPA).
OcHoBHbIE 00J1aCTH TPUMEHEHUSI.

WuTerpupoBanHbie MEMOpPaHHBIE MPoIIecChl. MeMOpaHHbIC PEAKTOPBI U OMOPEAKTOPHI:
Knaccudukanus. [Iponeccsl, npoTtekarone B MeMOpaHHBIX OuopeakTopax. Tumbl MeMOpaHHBIX
ouopeakTopoB. Kunertndyeckue 3aBUCUMOCTH pocTa OMOMAcChl, MPOJIYKTOB M pacxoja cyocTpara.
Matematuueckoe MoAenupoBanue u pacyetr. OCHOBHbBIE 00IaCTH TPUMEHEHUS.

[IpoexTupoBaHrue MEMOpPAHHBIX CXEM pa3ICICHUS:

OcHOBHBIE pPEXUMBI pabOThl MeMOpaHHBIX MopAyie. OJHONpOXoAHAas cxXxemMa M CXeMa C
peunpkyisinueid. Kackagneie cxemsl. [Ipumepsr.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHBIX B akanem.

Busl yaeOHOM paboTh eIMHUIIAX qacax
O01asi TPY/10eMKOCTh THCHHUILJIMHBI 10 YYeOHOMY IJIAHY 3 108
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 1,2 48
Jlexuuu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,4 16
JlabopaTopnsie 3ausatust (JI3) 0,4 16
CamocrositesbHas padora (CP): 1,8 60
CaMocTosITENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIMHBI 1,8 59.8
KonTtakTHas camocrositenpHas pabora 0.2
Buja koHTpOJIS: - 3auer

B 3auernsix | B actpon.

Bunpr yue6HOM paboThl €IUHHULIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
KonTakTHas padora — ay1MTOPHbIE 3aHATHUS: 1,2 81
Jlekiuu (JIek) 0,4 12
[TpakTuueckue 3anstus (I113) 0,4 12
JIaGoparopusie pabotsl (JIP) 0,4 12
Camocrositesannast padora (CP): 1,8 45
CaMocCTOsITENbHOE U3YUYEHUE PA3AEIOB TUCIUILIMHBI 1,8 44.85
KonTtakTHas camocrosiTenbHas pabota 0.15
Bua koHTpoJIs: - 3auer

AHHOTanMA padoyeil mporpaMMsl AMCUMILIMHBI «MaTemMaTH4yeckoe MOAeTHPOBAHNE U
METO/bI CHHTE3a THOKUX XuMU4YecKuX npoussoacre» (61.B.11B.07.02)
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1. I_[e.m, AUCHUIIVIMHBI — HAY4YHUTh CTYACHTOB TCOPETUYECCKUM OCHOBaM COCTaBJICHUA
MaTEMaTHYCCKUX MO,HCHCI;'I THOKHUX XHUMHYECKUX IIPOU3BOJACTB KaK CJIOXKHBIX HCPAPXUUYCCKUX
CHUCTECM C HCIIOJIB30BAHHUEM MCTOAOB ACKOMIIO3UMIIMU HA OTACIIBHBIC ITOACUCTEMEI, 6JIOKI/I, MOAYJHU U
IMPAKTUYCCKHUM HaBBIKaM MCIIOJIB30BaAHUA MATCMATUUYCCKHX Moz[eneﬁ XHUMHKO-TCXHOJIOTHYCCKHUX
nmponeccoB U CUCTEM IJIdI HUCCICAOBAHHA IMOBCACHHUA 00beKTa B Pa3JIMYHBIX YCJIIOBUAX BCACHUA
IIponeccoB u (byHKHI/IOHI/IpOBaHI/IH THOKHX ABTOMATU3HUPOBAHHBLIX ITPOHU3BOACTBCHHBLIX CHCTEM C
HCIIOJIb30BAHUEM CPCACTB KOMHLIOTepHOfI TCXHHUKU.

2. B pe3yabTare H3yueHus: AMCUMILVIMHBI 00y4aloNIUiics M0 mMporpaMmme 0akajaBpuara
HOJIKEH:

00J1a1aTh CIEAYIOMUMHA KOMIIETCHIUSMU:

—  CIIOCOOHOCTBIO HCIOJB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
TUCIUIUIAH B TPO(HECCHOHATLHOM NIEeATETHbHOCTH, MPUMEHSITh METOIbI MAaTEMATHIECKOTO
aHalM3a M MOJEIMPOBAHUS, TEOPETUYECKOIO M HKCIEPUMEHTAIBHOIO HCCIIEIOBAHUS
(OIIK-2);

—  CIIOCOOHOCTBIO y4YacTBOBaTh B COBEPUICHCTBOBAHUU TEXHOJIOTUYECKHUX
MIPOLIECCOB C TMO3MIMNA SHEPro- U pecypcocOepekeHusi, MUHUMH3AIUN BO3ACHCTBUS Ha
okpyxkaroryto cpeny (IIK-2);

—  CIIOCOOHOCTBIO MOJICIIMPOBATH SHEPTO- M PecypcocOeperaronme mpoueccs B
npomsituieHaoctr (ITK-16);

3namp:

- OCHOBHBIC TMOHSTHS M OINpeAeNieHUuss B OOJIACTH CO3/[aHUA THUOKUX aBTOMAaTU3UPOBAHHBIX
MPOU3BOJICTBEHHBIX CHUCTEM B XUMHUYECKOMW TEXHOJOTMH (MOHATUS TEXHOJOTUYECKOTO U
anmapaTypHOro MOJyJisl, OJI0Ka, TEXHOJIOTMYECKOM 1 OPraHU3allMOHHON CTPYKTYpP THOKUX XUMHUKO-
TEXHOJIOTHYECKHUX CUCTEM);

- MOJIEJIM OCHOBHBIX U BCIIOMOTaTEIbHBIX ONEpalyid U CTaJuil B almapaTypHbIX MOIYJSIX
MEPUOUYECKOTO AEHCTBUS;

- CHOcOObI OpraHU3allMU BHITYCKA MHOTOACCOPTUMEHTHOM XMMHUYECKOW TPOAYKIIMHU Ha
o0opynoBanuu cosmenieHHol u ruOkoit XTC (mocnenoBarenbHO, HUKINYECKH, TPYIIaMH);

- MOJIeM WHIANBUAYAIbHBIX, COBMEIIEHHBIX U THOKUX XUMHUKO-TEXHOJIOTUYECKUX CUCTEM C
pPa3IMYHBIMU CIIOCO0AMU OpPraHU3alMK BBITYCKAa MHOTOACCOPTUMEHTHOW MPOAYKIIMH U MOCIH
pa3MeIeHust MPOTyKTOB TOTIOJHUTENHFHOTO aCCOPTUMEHTa Ha 00opyaoBanuu aeictytromneit XTC;

- OCHOBHBIE METOABl W AJNTOPUTMBI pEIICHUS 3a7a4 CHUHTE3a  WHAUBUIYaTbHBIX,
COBMEIIIEHHBIX U THOKUX XUMHUKO-TEXHOJIOTUYECKUX CUCTEM B IETEPMUHUPOBAHHBIX YCIOBHUSX;

- OCHOBHBIE METO/bl KJIACCU(UKALUN aCCOPTUMEHTAa MPOAYKIIMHU HA TPYIIBI COBMECTHOTO
BBIMTYCKa HA THOKON XMMHUKO-TEXHOJIOTHMUYECKOH crcTeMe.

Ymemos:

- IPOBOJIUTH PACUETHI MO0 MOJEITUPOBAHUIO TUIIOBBIX MPOLIECCOB B anmapaTypHbIX MOIYJISIX
MEPUOJUYECKOTO AEHCTBUS;

- CTPOHUTH BPEMEHHBIE JUarpaMMbl ()YHKIITMOHUPOBAHUS alNIapaTypHBIX MOyJel, OI0KOB,
WHIUBUIYAJIbHBIX, COBMEIICHHBIX U THUOKHX XHMHUKO-TEXHOJOTHYECKUX CHUCTEM IPHU Pa3IAIHBIX
croco6ax HapaOOTKH MPOTYKTOB aCCOPTUMEHTA;

- pemaTh THIMOBBIC 33/1a4d MOJICITMPOBAHUS U CUHTE3a WHIMBUIYATbHBIX, COBMEIICHHBIX U
THOKUX XHUMHUKO-TEXHOJOTHYECKUX CHCTEM B JCTEPMHHHPOBAHHBIX YCIOBHSX M PpPa3MEIICHUS
JIOTIOJTHATETLHOTO aCCOPTUMEHTA Ha 000PYI0BAaHUH CHHTE3WpOBaHHOM min AeicTByromieit XTC;

- TMPOBOJIUTH KIACCU(PHUKAIMIO TMPOAYKTOB AaCCOPTUMEHTAa Ha BO3MOXHBIE TPYIIIbI
COBMECTHOTO BBITYCKa C UCITOJIb30BAHNEM TEOPETHKO-MHOKECTBEHHBIX U MATPHUYHBIX METOJIOB.

Bnaoemp:

- HaBBIKAMH KCTIOJIB30BaHUS OJIOYHO-MOAYIBHOTO TOJIX0/1a K (DOPMUPOBAHHUIO TMPUHIIUITHATHHBIX
CTPYKTYp UHAUBHUAYAIbHBIX, COBMEIIEHHBIX U THOKUX XUMHKO-TEXHOJIOTHYECKUX CUCTEM;
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- HaBBIKAMU HCIIOJIB30BaHMs CIHELHMATM3UPOBAHHOIO IPOrPAMMHOIO OOECIeUeHHus M
peleHns 3a1a4 MOJCIMPOBAHUS M CHUHTE3a WHAMBHUIYAIbHBIX, COBMEIIEHHBIX, THOKUX XHMMMKO-
TEXHOJOTMYECKUX CUCTEM M pa3MEUICHUS NPOAYKTOB JOINOJHUTEIBHOIO aCCOPTUMEHTA UL
JEHCTBYIOIUMX, PEKOHCTPYUPYEMBIX M MOJEPHU3UPYEMBIX NPEANPUITHUA MaTOTOHHAKHON
XUMHUYECKON U CMEKHBIX OTpaciiedl IPOMBIIUICHHOCTH.

3. Kparkoe conep:kanue JIUCHUIIHHBI:

Beenenne. KpaTkuil ucropuyeckuili ouyepk pa3BUTHS OTEUECTBEHHBIX M 3apyOexHbIX
rHOKUX aBTOMATH3MPOBAHHBIX Mpou3BoAcTBeHHBIX cucteM (I'AIIC) B XMMHUYECKOW M CMEXHOMN
OTpacisX MPOMBIIUIEHHOCTH: UX OCOOCHHOCTH W oOnacTu mpumeHenus. llenu m 3agaum Kypca.
OcHOBHBIE TIOHATHS U ONIPEAEICHUS.

Paznea 1. [loaxoabl K cO31aHMI0 THOKUX XUMHYECKHUX MPOU3BOICTB

Cnoco0bl  opranm3anmu TrHOKMX XMMHMYECKMX IHPOU3BOACTB: IEPUOIUYECKUE,
nonyHenpepbiBHble.  Kilaccudukanus — XxuMuKO-TexHonorndeckux — cucrem.  Crenuduka
NEPUOANYECKUX IIPOLECCOB, UX OTJIMYMS OT HENPEPhIBHBIX. IIOHATHE TEXHOIOIMYECKOH Oonepanuu,
TEXHOJIOTHYECKOW  cTamuu, Moxayis, Onoka, XTC. MHOroacCOpTUMEHTHbIE  XHWMHKO-
TEXHOJIOTUYECKNE CUCTEMBI: HHIUBUIYyaIbHbIC, COBMEIICHHEIE, THOKHE.

TunoBasi crpykrypa I'AIIC B xumu4eckod TexHOJOrHH. OCHOBHBIE IIOJCUCTEMBI
['AIIC: XUMHUKO-TEXHOJIOTHYECKAsi, TPAHCIOPTHAs, CKJIAJACKas, MH(POPMALHNOHHO-YIIPABISIONIAS.
MoaynbHbIM NpUHLIME OpraHu3anuu anmnaparypHoro ogpopmienus I'ATIC.

Pa3nea 2. Teopernueckne 0CHOBBI MOIeTHPOBAHUS TMOKHUX XHMHYECKMX IIPOM3BO/ACTB
MOJAYJIBHOI'0 THIIA

I'mokasa XTC kak o00bekT MoaeJnpoBaHus. Bujsl MaTeMaTuyeckux Mojened, METOIbI
MOJICJIUPOBAHMS JTUCKPETHO-HENPEPBhIBHBIX cucTeM. Mepapxuueckas CTpyKTypa mozeneil ruOkoi
XTC.

MopenupoBaHue THIOBBIX ONEPALMI U OJHOCTAAMIHBIX NMEPHOAUYECKUX NPOLECCOB,
peajiu3yeMbIX B eMKOCTHOM 00opyaoBaHMH. OCHOBHbBIE U BCIIOMOTaTEJIbHBIE TEXHOJIOTUYECKUE
onepauuu. Mozenu BCIIOMOraTENbHBIX OIEpalMii B ammapaTypHbIX MOAYJAX IEPUOIUYECKOTO
NEHCTBUS: 3arpy3Kd U BBITPY3KM PpEareHTOB M  IEPEMEIICHHs] PEaKIMOHHOM  Macchl.
MonenupoBanue omnepanuil HarpeBaHus (OXJAKICHWS) IpPU IOCTOSHHOM W IEPEMEHHOMN
TeMIeparype TerioHocuTens. MoenrpoBaHie MPOLECCOB IEPEMEIINBAHUS B T'OMOTE€HHBIX
cpenax. Mozeny XMMHUECKUX peakiMi ¢ MCIOIb30BaHUEM YpaBHEHUH (OpMaIbHONH KUHETHKH U
TEIUIOBBIX MTPOLIECCOB B MEPUOJINYECKUX PEAKTOPaxX.

MopenupoBanue  OAHOCTAAMHHBIX  XHMHKO-TEXHOJOTHYECKMX  IPOLECCOB B
annapaTtypHbIX MOAYJSIX NEePHOIMYECKOro JelCTBUSI B MHANBHAYAJIbHBIX, COBMEIIEHHbIX U
rudkux XTC. 3agaua o Ha3HAUEHUH TEXHOJIOTMYECKUX CTaJUi U UX anmnapaTrypHoro opopmieHus
C y4yeToM cHeuu(UKH CO3JaHUS COBMEIIEHHBIX T'MOKMX XHMHMUYECKHUX IPOU3BOJCTB. MeTombl
COBMEILIEHUSI XHMMHKO-TEXHOJIOTMUECKHUX IpoueccoB. @DOpMHUPOBAHME COCTABOB  THUIOBBIX
TEXHOJOTMYECKUX W almnapaTypHbIX MOAYJIEW JUIsl peaJu3alid BBITyCKa MHOTOAaCCOPTUMEHTHOMN
npoaykuuu. OmnpenencHue JUIMTEIbHOCTEN TEXHOJIOTMYECKUX IIUKIOB U IOCTPOCHHUE BPEMEHHBIX
nuarpamm. PacdeTsl pazMepoB OCHOBHOTO M BCIIOMOTATENbHOIO OOOpYIOBaHHUS B ammapaTypHBIX
MOJYJISIX ¥ BBIOOD 00111er0 000py10BaHUs IS pealIn3alii TEXHOJIOTUYECKUX CTaHM.

IHoaxoawl, MmeToabl U MoAeaH (POPMHUPOBAHUA OJT0YHO-MOAYJIBHBIX CTPYKTYP F'HOKHX
XTC. Meronsl (GOpMHPOBAaHUS — aNNaApPaTypHO-TEXHOJIOTHYECKUX OJOKOB, (OPMHUPOBAHUS
npuHIMNUaIbHBIX CTPYKTYp XTC. OcoOeHHOCTH OpraHU3aluy B3auMOAEUCTBUS OJIOKOB.

Paznen 3. Maremarudeckoe MOJeJMPOBAHME HWHIMBHAYAJIbHBIX, COBMEIICHHBIX H
rUOKMX XMMHYECKHUX MPOU3BO/ICTB.

MartemaTH4ecKHe NMOCTAHOBKH 3aJ1a4 pacdyeTa HWHIMBHAYAJIbHBIX, COBMCIICHHBIX H
rHOKHUX cxeM: ormpezaeseHne pasmepoB obopyrnoBanus XTC 3agaHHON CTPYKTYPBI, HCCIIETOBAHUE
TexHojornueckux crpykryp XTC, cooTHomeHus nis pacuera coracyroumx eMmxocredl B XTC
0JI0YHO-MOJyJILHOTO THUIIA.

Onpenenenne BpeMeHH BbINYCKA MHOIO0ACCOPTHMETHOM NMPOAYKIUM NPH PA3JIMYHBIX
crnocodax HapalOTKM ACCOPTHMEHTA: I CXEM, COCTOSIIMX M3 allaparoB MEpUOJUYECKOTO
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JICUCTBUS C HEMOCPEICTBECHHBIM B3aWMOJICUCTBUEM CTaui; A CTPYKTYp C MHapajuiedIbHBIMHU
amnmnapaTamMu Ha CTaJHsIX; Il CXEM C MPOMEXYTOUYHBIMHU COTJIaCyIOIIMMHU €MKOCTSIMH.

Pa3nen 4. CuHTe3 MHAMBHAYAJIBbHBIX U TMOKHX XHMHKO-TEXHOJOTMYECKUX CHCTEM B
YCJI0BUAX IOJIHOM ONpeeIeHHOCTH HH(POPMALMU

CTPYKTYpHBIH M CTPYKTYpPHO-napamMerpudeckuid cuHTe3. OOOOIICHHBIH TOAXOM K
cuHTE3y MHOTOAacCOpTUMEHTHBIX X TC: OCHOBHBIE ATaIlbl, 33/1a4H, PE3YJIbTATHI.

ITocTaHOBKH 32724 CHHTe3a HHAUBUAYAJbLHONW XMMHMKO-TEXHOJOIHYECKOH CHCTEMbI
KaK 3aJa4 ONTHUMHU3AIMHU, BKJIOYAIOIICH amnmaparbl NEPUOJUYECKOrO0 U MOJYHENPEPHIBHOTO
JICUCTBUS U COTJIACYIOIUE €MKOCTH, IMPU OTPAaHUYEHUU HA CPOK BBIMYCKA.

IocTaHoBKHM 3a/1a4 CMHTEe3a KBa3HONTHMAJIBHBIX CTPYKTYP COBMEIEHHBIX U THOKMX
XHMMKO-TEXHOJIOTUYECKUX  CHCTEM: KPUTEPUM ONTHUMHU3AIMU, OIPAHWUYEHUA.  AJITOPUTMBI
pemieHust 3amgad cTpykrypHoro cunre3a XTC c cormacyronmmu EMKOCTSAMHU U MapajuielIbHbIMU
armnaparamu.

Cunte3 ruOkux XTC npu Beimycke accopruMeHTa rpynnamu. [loctaHoBku 3amau
KJaccu(puKaluu acCOPTUMEHTAa Ha TPYIIbI BBITYCKA M METOABl HMX PEHIEHUS: TEOPETHUKO-
MHOXECTBEHHBIN, MaTpuyHblii. CeTeBble MOJEIM BBITYCKa aCCOPTUMEHTa TpyINaMu U
dbopMupoBaHHE OTpaHMYEHUH HA CPOK BBINIYCKAa MPOAYKTOB rpynnamu. lloctaHoBKM 3amadu
cunte3a THOkux XTC mpu BBITYCKE aCCOPTUMEHTA TpYIINAaMH MOCTOSHHOIO COCTaBa Kak 3aaad
OINTHUMU3AINH.

IlocTanoBka 3agayuM pa3MellleHHs] BbINMYCKAa JOMOJHUTEIbHOI0 ACCOPTHMEHTA Ha
ob6opynoBanuu aeiictyromieit XTC u anroput™Msel ee pereHusl.

Pa3zjnen 5. MeToabl 1 aJIrOPUTMBI pellleHUs 32/1a4 MOIeJTUPOBAHUS U CHHTEe3a THOKHX
XHMHKO-TEXHOJOTHYECKHX CHCTEM

MeTtoabl CHHTE3a CJOKHBIX XHMHKO-TEXHOJOIHYECKHX CHCTEM: JICKOMIIO3UIIMOHHBIM,
3BPUCTUYECKUI, SBOTIOIMOHHBIM.

AJITOPUTMBI pellieHUs TUCKPEeTHO-HeNPePbIBHbIX HEJMHENHbIX 32/1a4 CHHTE3a THOKUX
XTC: meroa moaHOTO TIEpedopa, METOABI JTJOKATHHOTO TTOMCKA.

4.00beM yueOHOH TUCHMILINHBI

B 3auetHbix | B akanmem.

Bunsr yue6HoIi paboThI €IMHULIAX qacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
KonTakTHas padora — ayiuTOpHbIE 3aHATHS: 1,2 48
Jlexuuu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,4 16
Jlaboparopubie 3ausatus (JI3) 0,4 16
CamocrositesbHas padora (CP): 1,8 60
CamocTosiTeNnbHOE H3YUYEHHE Pa3/1eTI0B JUCIUILIMHBI 1,8 59,8
KonTtaktHas camocrositenpHas paborta 0,2
Bua konTpoJs: - 3ader

B 3aueTHBIX

B actponom.

Buner yue6HOM paboThI eAMHULAX yacax
O0mas TPy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonTakTHasi padoTa — ay1uTOPHbIE 3aHATHA: 1,2 36
Jlexumu (JIek) 0,4 12
[TpakTuueckue 3anstus (113) 0,4 12
JIabopatopusie 3austus (J13) 0,4 12
CamocrosiTesbaas paéora (CP): 1,8 45
CamocTosiTeIbHOE U3YUYE€HHE Pa3/IeJIOB JUCIUILIMHbI 1,8 44 85
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KonTtakTHas camocrosiTenbHas paborta 0,15

Bua koHTpoJIs: - 3auer

AHHOTaNuA padoyeid MPOrpamMMbl JUCHUILIIHHBI
«IIpoueccnl M anmapatsl AJs noay4eHus: adporesein» (b1.B.J1B.07.03)
1. Hesb IUCHMIINHBI- U3yYSHNE OCHOBHBIX IPOLIECCOB M AINapaToB Ul MOIYYEHHS a’poreien
pa3IMYHOrO THMA M COCTaBa, a TAK)Ke KOMIO3HMIMKA HAa UX OCHOBE, KOTOPhIE MOTYT OBITH
HCTIOJIB30BaHbI BO MHOTUX OTPACIISIX COBPEMEHHOI MTPOMBIIUICHHOCTH.

2. B pe3yiabraTe uU3yuyeHHs] JUCHMILIMHBI 00y4YalolMiica mo mporpamMe OakajaBpuarta

JOJIKECH OﬁﬂaHaTb CICAYIOIIUMHU KOMIICTCHIUAMMU:

—  CImOCOOHOCTBIO  HCITOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
IUCUMIUIMH B IOPO(QECCHOHAIBHON  HEATEIBbHOCTH,  NPUMEHATH  METOIBI
MaTeMaTHYECKOr0 aHaIM3a ¥ MOJICIUPOBAHUS, TEOPETHUECKOTO U IKCIIEPUMEHTAIBLHOTO
uccnenoanus (OIIK-2);

—  CIOCOOHOCTBIO Y4acTBOBaTh B COBCPIICHCTBOBAHWUM TEXHOJIOTHUCCKHX
IPOLECCOB C MO3UIMI YHEPro- U PecypcocOepeIKeHNs, MUHIMHU3ALUKN BO3ICHCTBUS Ha
okpyxaronryio cpeay (I1K-2);

—  CHOCOOHOCTHIO MOJEIHPOBATH YHEPrO- U pecypcocOeperarmnme mpoueccsl B
npombinuieHroctd (I1K-16);

3name:

OCHOBHBIC THIIbI, XapaKTCPUCTUKHU U CBOMCTBa aaporeneﬁ, a TaK)K€C aHAJIMTHYCCKHEC MCTOJAbI UX
HCCIICAOBAaHUA,

CBOMCTBA CBCPXKPHUTHUYCCKUX (I)J'II-OI/I,I[OB H 00JIaCTH UX IIPUMCHCHHUA,
OCHOBHBIC ITPOLECCHI U allliapaThl AJI1 NPOBCACHUSA Ipouecca CBCpXKpI/ITI/I‘{eCKOﬁ CYUIKH;
OCHOBBI ITPOLECCOB IMOJIYUCHUA aaporeneﬁ Pa3JIMIHOIro THIIAa U COCTaBa,

OCHOBBI IPOLCCCOB IMOJYYCHHUA KOMIIO3UIIMMA Ha OCHOBE aaporeneﬁ N aHAJIUTHYCCKHUEC METObI
HUX UCCIICOOBAaHUA,

OCHOBHBIE MPOIIECCHI U AIMAPATHI JIJIsl TPOBEACHHSI MPOIECCa CBEPXKPUTHIECKOMN aicopOmi.

Ymems:

BbIOMpaTh MapaMeTpbl MPOBEACHUS MPOLECCOB MOIYYEHMs] a’poreieil pasinuyHOro TUNa U
COCTaBa;

HCIIOJIB30BAaTh COBPEMCHHLBIC AHAJIMTUYCCKHUE MCETOAbI JIA HCCICAOBAHUA CBOMCTB H
XApPaKTCPUCTUK aA3POT™ eneﬁ;

BbIOMpaTh OOOpyIOBaHME W MapaMerpsl €ro paboThl s MPOBEJIEHUs Ipolecca
CBEPXKPUTUYECKON CYIIKH;

BbIOMpATh MapaMeTpbl IPOBEIECHUS MTPOLIECCOB MOTYYEHHs] KOMITIO3ULIMI HA OCHOBE a’sporesnei;

BbIOMpaTh OOOpyIOBaHME W TMapaMeTpsl €ro paboThl s TPOBEIEHUS Mpollecca
CBEPXKPUTHUIECKOH aJICOPOIIHH.

Bnaoemo:

1.

OCHOBaMH TIPOIIECCOB MOYUSHUS adPOTesIed pa3InyHOTO THUIA U COCTaBa, a TAK)KE KOMITO3UITUH
Ha UX OCHOBE;

COBPpEMCHHBIMHU AHAJIUTUYCCKUMHU MCETOAAMU HCCIICAOBAaHUA CBOWMCTB H XapaKTCPUCTHK
asporeiey;

COBPEMEHHBIMH 3HAHHSIMH B 00JIACTH CBEPXKPUTUIECKHX (DITIOMIOB U COBPEMEHHBIX anmnapaTtoB
JUISL TIOJTYYEHUS adporesied ¥ KOMITO3UIMIA Ha KX OCHOBE.

3. Kpartkoe cogep:xaHue TUCHMILIHHBI
Asporesn. OcCHOBHbIe TepMHUHBI M omnpeaedeHusi. OmnpeaeneHre TMOHATUS «adPOTeEby.

OcHoBHBIE TUIIBI adporeseil. Heoprannueckue asporemn. Opranuyeckue al’porenu. [ mOpumaHbIe
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asporen. O0sacTu MPUMEHEHUsT a’poreyiei B COBPEMEHHON MPOMBINIJIEHHOCTH. ASpOrei Kak
U30JMOHHBIe MaTepuanbl. CopOEHTBI Ha OCHOBE a’poreneil. Asporeian B KauecTBE CHCTEM
JIOCTaBKU JIEKapCTB. A’poresu JUisi UCIOJIb30BaHUs B MeqUIMHE. [lpyrue o01acTH UCIOIb30BaHUS
asporeneil. [Ipumepsl ucnonb30BaHKs a3poresiell B COBPEMEHHOM POMBIIIIIEHHOCTH.
2. CpepxKpHUTHYECKOE COCTOsIHMe BemecrBa. UTo Takoe CBEPXKPUTHYECKOE COCTOSHUE
BemecTBa. Pa3oBbie auarpammbl. Kputndeckas touka. CBOWCTBA CBEPXKPUTHUECKUX (DIIOMIOB.
BemecTtBa, IpuMeHsEMBbIE B  KAaueCTBE CBEPXKPUTMYECKHMX pacTBopurencii. I[Ipumepsr
UCIIOJIb30BAaHUS CBEPXKPUTHUECKUX (DIron10B. CBEpXKPUTHYECKAs SKCTPAKIUS, CBEPXKPUTHYECKAS
xpomarorpadus, CBEpXKpUTHUECKas CyIIKa U alCOPOLIHUS.
3. IIponecc cBepXKpUTHYECKOH cymkH. TepMuHbl U onpeaeneHus. OCHOBHbIE CTaUH Ipoliecca
CBEpPXKpUTHYECKON cymku. I[lapamerpsl mpoBeneHus mpouecca CBEPXKPUTUYECKOW —CYIIKH.
ArnmapaTsl JUis IPOBEACHHUS MPOIecca CBEPXKPUTHUYECKON cymKku. [IpombinieHHOe 000py10BaHne
JUIS TIOJTY4€HHUS adporesei.
4. Ilpouecchl moJiydyeHHMsi a’porejieil pasjMYHOro THna M cocrasa. [Ipoieccel momyuyeHuUs
HEOPraHMYECKUX a3poresiel Ha OCHOBE METAJUIOB U UX OKCUIOB. 30Jb-Telb TexHoorus. IIponeccst
IIOJIyUYEHUSI a’porejieil Ha OCHOBE IOJINCAXapuJOB (AJbIMHATBHI, XWUTO3aH, KpaxMaj, IEKTHH).
[Tponieccel monydeHus asporeieil Ha OCHOBE OEJIKOB (MOJIOUHBIN, SMYHbIM, HIEIKOBBIA W Jp.).
Paznuunble crnocoObl MpoOBENEHUS CTaguu Trejieo0pa3oBaHUsl B XOJ€ Ipoliecca IOTyYEHHs
asporeineil. CriocoObl MpoBeieHs] CTaIul 3aMeHbl pacTBoputeliss. COBpeMEHHbIE aHAIUTHYECKUE
METO/Ibl HCCIIEIOBAHUSI CBOMCTB U XapaKTEPUCTUK a3pOreliei.
5. ITpouecchl MoJIy4eHHsi KOMIIO3MIUIA HA 0CHOBe ajporeieil. CriocoObl BHEAPEHUS Pa3IMUHBIX
BELIECTB B a’porenu. BHeapeHue BeulecTB Ha cTajJuu reineoOpa3zoBaHus. BHeapeHue BelecTB Ha
CTaJlMd 3aMEHbl pacTBOpPUTENA. BHenpeHue BEIIECTB C MCIOIb30BAHUEM CBEPXKPUTUYECKOU
agcopbumu. TpeOoBaHUs, PEABIBISIEMbIE K BEIIECTBAM, KOTOPBIE MOTYT OBITh MCIIOIB30BAHBI JUIS
CBEPXKpUTHYECKOH ancopOuuu. PakTopsl, BIUAIOLINE HA BEIMYUHY MAacCOBOH 3arpy3KH BEIIECTB B
asporenb. AMopdu3aIys aKTHBHBIX BEIIECTB C MCIIOJB30BAHUEM CBEPXKPUTHYECKOH ancopOouuu.
CoBpeMEHHbIE METOJbl AHAIWTUYECKUX MCCIEJOBAHUNM KOMIIO3MLIMKA Ha OCHOBE a’poreseci.
IIpuMepsI 1 UCITONB30BaHNS KOMIIO3UIMI HA OCHOBE ayporeneil.

4. O0beM y4eOHOH JUCHHILIMHBI

B 3auetHbix | B akanmem.

Bunsr yue6HoI paboTh €IMHULIAX qacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 1,2 48
Jlexumu (Jlek) 0,4 16
[Tpaktuyeckue 3austus (I13) 0,4 16
Jlaboparopusie 3ansTus (JI3) 0,4 16
CamocrosiTtesannas padora (CP): 1,8 60
CamocTosiTenbHOE U3YUYEHHE Pa3/Ie0B JUCIUILIUHbI 1,8 59,8
KonTtaktHas camocrositenpHas paborta 0,2
Buj kouTpoas: - 3auer

B 3auetHbix | B actponoMm.

Bunsr yae6HOI paboTh eIMHULIAX qgacax
O01asi TPY/10eMKOCTh THCIHUILJIMHBI 10 YYeOHOMY IJIAHY 3 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,2 36
Jlexumu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,4 12
JIabopatopusie 3anstus (J13) 0,4 12
CamocrosiTesbaas padora (CP): 1,8 45
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJI0B AUCIUILIMHbI 1,8 44 85
KoHTtakTHas camocTosTenbHas pabota 0,15
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Buja koHTpOJIA: \ - \ 3ayer

AHHOTaNuA padoyeil MPOrpaMmMbl JUCHUIIMHBI «I'eTeporeHHblil KATAIN3 U
kataauTHdeckne npouecco» (51.B.J1B.08.01)

1. Heap AUCHMILUIMHBI — HAYYUTh CTYACHTOB MOHUMATh (PU3MKO-XUMHUYECKYIO CYITHOCTbH
(dyHIaMEHTATBHBIX OCHOB PAa3JIMYHBIX TEOPHH KaTann3a, METOJOJOTHH HAIpPaBICHHOTO moadopa
IIPUTOTOBJICHUS KAaTaJU3aTOPOB, METOJAM ONPEIENICHUs KaTaIUTUYECKOW aKTUBHOCTH, METOAAM
MCCJIEOBAHMSI KaTAIMTUYECKUX IIPOLIECCOB U TOCTPOEHMSI UX MOJIENIEH.

2. B pe3yabTraTe n3ydyeHus QJUCHUILINHBI 0aKaJIaBP J0JIKEH:

00J1a1aTh CIEAYIOIUMHA KOMIETECHIUSIMU:

—  CIIOCOOHOCTBIO y4YacTBOBaTh B COBEPUICHCTBOBAHUU TEXHOJIOTUYECKUX
MIPOLIECCOB C TMO3MIIMNA SHEPro- U pecypcocOepekeHusi, MUHUMH3AIMN BO3ACUCTBUS Ha
okpyxkartoryto cpeny (IIK-2);

—  CHOCOOHOCTBIO  IPUMEHATH  COBPEMEHHBIE  METOAbl  MCCIEAOBAHUSA
TEXHOJIOTUYECKHX TMPOIECCOB M MPHUPOJHBIX Cpel, HCIOIb30BaTh KOMIIBIOTEPHBIC
CpejcTBa B HAy4HO-HCCIIeA0BaTeNbCKoi padore ([TK-14);

—  CIIOCOOHOCTBIO MOJICIIMPOBAThH SHEPTO- M PecypcocOeperaronme mpoueccsl B
npomsiiieHaoctH (ITK-16);

3namp:

- OCHOBHBIE TOJIOKEHUS TEOPHI TeTePOTeHHOTO KaTalln3a,

- 3aKOHOMEPHOCTH MPOTEKAHUS KaTATUTHUYECKUX U aJICOPOIIMOHHBIX MPOIIECCOB B CUCTEMAaxX
ra3-TBepJ0€, KHUIAKOCTb-TBEPIOE,

- METOAbl TOCTPOCHUS KHUHETHYECKHX MOJCIICH XUMHUYECKUX pEaKUui, MOJeen
a7copOLIMOHHBIX MPOILIECCOB Ha FETEPOTreHHBIX KaTaau3aTopax,

- METOJIbl PEIICHUsS] YPABHCHHN KUHETUKU XUMHUYECKUX PEAKUUd U MOJeNeH AUHAMUKU
afcopOLUMK Ha HHEPreTHMYECKd OJHOPOJHBIX M HEOJHOPOJHBIX IOBEPXHOCTAX TI'eTEPOTCHHBIX
KaTaJIn3aTopoB,

- METOJbl MOCTPOCHUS W PEILICHUS YpPaBHEHUU MOJENIM 3€pHa KaTalau3aTopa U pacuera
bakTopoB 3 (HEKTUBHOCTH €r0 PabOTHI,

- Hay4HbI€ OCHOBBI IOJI0OPA U MPUTOTOBIIEHUS KaTaIU3aTOPOB,

- METOJIbI U3MEPEHUS KaTATUTUUECKON aKTUBHOCTH,

- (QU3UMKO-XMMHUYECKHE CBOWCTBA KaTaJlM3aTOPOB-METAJUIOB, TOJTYNPOBOJHUKOB U
JUAJICKTPUKOB U IPUPOTY UX KATATUTUUECKON aKTUBHOCTH,

- OCHOBHBIE KPYNMHOTOHHAXXHbIE NPOU3BOACTBA U MPOMBIILIIEHHBIE KaTaJlU3aTOPbI
nepepaboTku He(TH U rasza.

Ymemos:

- omnpeneNsITh (U3NKO-XUMHYECKHUE CBOMCTBA T€TEPOTEHHBIX KaTajJu3aTOpPOB M OCHOBHBIC
XapaKTEPUCTUKU UX aKTUBHOW MMOBEPXHOCTH,

- OMPEICATh KaTAIUTHUYECKYI0 aKTUBHOCTh TE€TEPOT€HHBIX KaTaJn3aTOPOB,

- OCYIIECTBIISITh HAIpPABJICHHBIN MOAOOp KATAlM3aTOPOB MJsl MPOBENEHUS KOHKPETHBIX
XUMUYECKHUX PEaKLUH,

-OIpEeAeNIATh TUI MaTeMaTH4YEeCKON MOJIEIN MOPOBOM CTPYKTYpHI 3€pHA KaTalu3aTopa, THUI
JTUHAMHUYECKUX MOJIEJICH aicOpOIIUK U U30TE€PM aJCOPOITNH,

- peliaTh ypaBHEHHUS KUHETHKU XUMUYECKUX PEAKIMi U MOJEIH JUHAMHUKH aacopOIu Ha
YHEPTETUYECKH OJHOPOIHBIX U HEOTHOPOIHBIX MMOBEPXHOCTSIX,

- YUCJIEHHO pelaTh ypaBHEHUS MOJIETU 3€pHa KaTtaau3aropa,

-OLIEHUBaTh ~ KOHCTAHTBl ~ CKOpOCTeM  ajgcopOuMM,  KOHCTAHThI  aJCOPOLIMOHHO-
JeCOpOIIMOHHOTO paBHOBecHs, Ko3(pduuueHTs nupdy3un, KodPPUIMEHTH MacCOOTAAYH JUIS
peareHToB,

- OOBSACHATh (PU3UKO-XUMHUYECKYIO CYIIHOCTh KaTATUTHUYECKOTO JEHCTBUS KaTalu3aTOPOB -
METaJIJIOB, MOJYIPOBOIHUKOB, AUAJIEKTPUKOB.
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Bnaoemu:

-METOJaMU OIPEIEICHUS KaTAIMTUYECKON aKTUBHOCTH,

-METOJJaMM HaIPaBJIEHHOr'0 110100pa U MPUTOTOBJIEHUS KaTaJln3aTOPOB,

-OCHOBaMH  TEOPUM  KATAaJIUTUYECKOTO  JEHWCTBHUS  KAaTaJIM3aTOPOB -  METAJUIOB,
MOJIyIIPOBOJHUKOB, TUAJICKTPHUKOB,

-METOJaMHU NOCTPOCHUSI KMHETUYECKUX MOJEJIEH, MOJIENICH 3epHA KaTaau3aTopa U MOJEIEeH
a1copOLIMK Ha SHEPreTUYECKU OJTHOPOIHBIX U HEOJAHOPOIHBIX TOBEPXHOCTSIX,

-METOJaMHU DPEIICHUS YPAaBHEHMM KMHETUYECKHX MOJEINIEH, MOJENEH 3€pHa KaTalau3aropa,
MoJieJIel IPOLIECCOB aICOPOLIMK Ha FeTEPOreHHBIX KaTalIU3aTOPax U ONpe/eeHus UX apaMeTpoB,

-OCHOBAaMH CTpPaTeTMM aHajIu3a, MCCICNOBAHMS M MOJCIHMPOBAHUSA OCHOBHBIX
KPYIHOTOHHAXXHBIX IIPOLIECCOB B 001aCTH nepepaboTKu He(hTH U rasa.

3. Kparkoe coaep:kaHue JUCHHUILINHBI:

BBenenue

OOmme cBeneHHst O KaTajau3e M Karanusaropax. Mcropus pa3Butusi karanmsa. OU3MKo-
XUMHYECKasl CYLUIHOCTb KaTanu3a. AKTHUBHOCTb, CEJIEKTMBHOCTb M CTAOMJIBHOCTh SKCILUTyaTalluu
Karanu3aTopoB. HectanuoHapHbINl KaTtaaus3 M €ro posib B IPOMBIIUICHHOCTH. lIpoMblnuieHHbIE
crocoObl IPOM3BOJCTBA KaTanu3aropoB. CTaHOBIEHME KaTaJIUTHYECKOW MHIycTpuu. Poib
KaTaJii3a W KaTajlu3aTopoB IPH OpPraHM3alUH HOBBIX IPOU3BOJICTB M WHTCHCHU(UKAIUH
neiictByromux. @dusnueckas M XUMHUYecKas ajacopOuusa. ApncopOuuss Ha 3HEPreTHYecKU
OJTHOPOJHBIX M HEOTHOPOJHBIX TOBEPXHOCTSIX Karanmzaropa. OmpexneneHue (U3HYECKOH U
XUMHYecKol ancopOuun. MneansHsli ancopOupoBanHblil cioil. IlogBmxHOCTE acopOUpOBaHHOTO
cnos. JIBymepHOe ypaBHEHHE COCTOSHUS JJIsl aJCOpPOMpPOBAaHHBIX YacTHUIl. TepMoAMHAMMKA
aacop6bumuu. Kunernka aacopOLMOHHBIX IPOLIECCOB B HJICAIBLHOM aJCOPOMPOBAHHOM  CIIO€.
OcCHOBHBIE YpaBHEHHSI CKOPOCTH a/JCOPOLIMOHHO-AECOPOLMOHHBIX IPOIECCOB. Y paBHEHHUE
agcopbuuu JIsHrMroopa Juisi MOHOMOJEKYJsipHOW ancopOuuu. IlomumonekynsapHas ancopOuus,
ypaBHeHue bBOT. OkcnepumeHTanbHblE METOJbl ONPENCIICHUS  YIEIbHOW IOBEPXHOCTU
KaTaJau3aTOpOB.

Peanbupiit  amcopOupoBaHHbIE  cioil.  OCHOBHBIE  XapaKTEPUCTUKH  peajbHOTO
a/7IcOpOMPOBAHHOIO CJIOS — DHEpreTuyeckas HEOJHOPOJHOCTh IOBEPXHOCTH TBEPAOro Tena,
B3aMMOJICIICTBHE  aJCOPOMPOBAHHBIX  YacTHll, HM3MEHEHUE (PU3UKO-XUMHUUYECKUX  CBOMCTB
MOBEPXHOCTU TBEPAOTrO Tena mpu ajacopOuuu. M3orepmbl ancopOuuM Juis 3HEPreTHYECKH
HEOJHOPOJHBIX  mOBepxHocTed —  @pennmnnxa, @Ppymkuna-Temknna, Xwia-ge-bypa.
OKCIEpUMEHTAJIBHBIE M MaTEMaTH4YECKHE METOJAbl OINpPEAEICHUS THUMA JUHAMHYECKHX MOJeleH
azcopOLUMK U U30TEpM aaCcOpOIMM U OIEHKAa MX KOHCTAHT — KOHCTaHT CKOpPOCTeH aacopOuuwu,
KOHCTAHT  aJICOPOLIMOHHO-JECOPOIIMOHHOIO  paBHOBecHs,  Ko3pduuueHtoB  auddysumn,
KOA(p(UIIMEHTOB MaccOOTAauu JJIi pPEareéHTOB, KOHCTAaHT MOJeNeld TOPUCTONH CTPYKTYpHI
a7copOeHTOB.

Teopun karannsa, KHHETUKA MHOTOCTAIMMHBIX KAaTaJTUTUYECKUX PEAKIUN.

VYpaBHEHUs] KMHETHKH KAaTAIUTHYECKUX PEAKIMH B HICATbHBIX aJCOPOMPOBAHHBIX CIOSX.
3aKoH JEHCTBYIONIUX MMOBEPXHOCTEN, KHHETUYECKHE YPAaBHEHUS U CTAIUNHBIN MEXaHU3M PEaKIUU.
KuHeTHnka KaTaluTHYECKUX PEaKLUi B peaJbHBIX aJICOPOMPOBAHHBIX CIOSAX. 3aKOH JEHCTBYIOIINUX
MTOBEPXHOCTEN I KaTalu3aTOPOB C SHEPreTUYECKH HEOJHOPOAHBIMHM IOBEPXHOCTSAMHU. BriusHue
TEPMOJAMHAMUYECKUX I[apaMEeTpOB IIpollecca Ha KUHETUKY peakluil Ha HEOJHOPOIHBIX
MOBEPXHOCTAX. METO/IbI MOCTPOCHUSI KHHETHYECKUX MOJENIEH, YUUTHIBAIOIINX B3aUMHOE BIIUSHHUE
a/JIcOpOMPOBAHHBIX YacTUI (MOJEKYJ, HMOHOB, paJuKaloOB), M3MEHEHHWE 4YHCIa M aAKTUBHOCTH
AKTHBHBIX I[IEHTPOB IPH NPOTEKaHUH HA TOBEPXHOCTH KaTaJM3aTOpa XWMHUYECKOW PpEAKIUU.
Komnencanuonusiit 3¢ ekt B kaTanuse.

OCHOBHBIE TEOpUH KaTaIn3a — IPOMEKYTOUHBIX COECIMHEHHUH, MEepECHIeHNs] POrnHCKOrO,
aOCOJIIOTHBIX CKOpOCTel peakuuid OWpuHra, MyJbTUIIETHAs Teopus Kataiu3a banmanauHa,
KaTaJUTHYECKH aKTUBHBIX aHcamOneir KobozeBa, ¢GopMupoBaHMS KaTaIUTHUECKU aKTUBHOM
IIOBEPXHOCTU O] BO3JCHCTBUEM PEaKLIMOHHOU cpenbl bopeckoBa. X poib B CTaHOBIEHUN HayKU
0 KaTtanuze. OKCIEpUMEHTaJIbHbIE METOJbl HCCIEAOBAaHUS aJCOPOCHTOB U KaTalu3aTOpOB.
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JlaGopaTtopHble  ajncopOeppl M KaTaJIUTHYECKHME  pPEaKkToOpbl.  MeToisl  MJIaHMPOBAHUS
a/1COpPOIIMOHHOTO ¥ KHHETHYECKOTO HKCIIEPUMEHTA.

ITpomblIIEHHBIE KaTaIU3aTOPbI, X TUI U o0nacTh npuMeHeHusi. OCHOBHbIE TpeOOBaHUS K
IIPOMBILUICHHBIM KaTaJIM3aTOpPaM — 3aJaHHbIC IOPUCTast CTPYKTypa, MEXaHMUYECKass IPOYHOCTH,
dopma u pazmepsl IpaHy, yAelbHas KaTaJIUTU4YeCKas aKTUBHOCTb, CEJIEKTUBHOCTb 110 PEAareHTaM.
OcHoBHble TUIBI KaTanu3atopoB. KarammzaTopel-mMeTamibl. MOHOJUTHBIE WM HAHECEHHBIE Ha
HocuTellb. OCHOBHBbIE (DU3MKO-XMMHUYECKHE XAPAKTEPUCTUKH METAJIOB. TeopHsl 3JE€KTPOHHOIO
CTPOCHHUSI METAIOB. DJIEKTPOHHBIE YPQEKTh B Karanusze. BiausHue B3aMMOACHUCTBUS KJIACTEPOB
METAJUIOB MEXJly COOOH M C HOCUTEIEM Ha XapaKTEPUCTUKH KaTaluTHYecKuX peakuuil. [Ipumepsl
peaKkuMii KAaTAIMTUYECKOIO TUIAPUPOBAHMS, OKHUCICHMUS, HW30MEpU3ALMU HACBILECHHBIX U
HEHACBILICHHBIX YTJIEBOLOPOAOB HA METAILIAX.

Karann3aToppl—110J1ylIpOBOIHUKU. DJIEKTPOHHASI TEOPHs KaTajau3a Ha IOJIYIPOBOJHUKAX.
Bnusinue nedexToB KpUCTAJUIMYECKOM pELIeTKH IOJYNPOBOJHMKOB HAa MX KaTaJIUTHYECKUE
cBorcTBa. POPMHUPOBAHME AKTUBHBIX IICHTPOB KaTaAJIMTHUYECKOM pEaKIUU Ha IIOBEPXHOCTHU
IOJIyIPOBOJHUKOB. IIpuMepsl peakuuil KaTalUTUYECKOTO TUAPUPOBAHMUS M JETUIPUPOBAHMS
YTJIEBOJOPOAOB HA IOJIYNPOBOAHUKOBBIX KaTAJIM3aTOPAX.

Karanuzaropel-quaektpuku. Karanurnuyeckas akTUBHOCTb M CTPOEHHUE JUIIEKTHPUKOB.
JVDIeKTpUKH — HOCHUTENM METalI-OKCUIHBIX KJIACTepOB, (POPMHUPYIOUMIMX KaTATUTHYECKUE
HOBEPXHOCTU ¢ OM(YHKIMOHAIBHBIMHU U MOJU(YHKIMOHAIBHBIMU KaTAIUTHYECKUMHU CBOMCTBAMM.
OCHOBHBIE XapaKTEPUCTUKU JUIEKTPUKOB C OCHOBHON U KHUCJIIOTHBIMU CBOMCTBAMH IOBEPXHOCTH.
[TopoBasi cTpyKTypa IU3JIEKTPUKOB — PETYJIApHas U HeperyssipHas, aMop(dHas U KpUCTaIIN4ecKasl.
[leonuThl, Ki1acCU(pUKAIMS IEOTUTOB W CBOIMCTBAa IEONUTOB. JIMDIEKTPUKH- KaTaau3aTOPbI
peakuui KpekuHra, pupOpMHUHra, AJIKWIUPOBaHMs, H3oMepu3auuu. OCHOBHBIE TEHICHLUU
pa3BUTHS  KaTaUTHYECKOW WHAYCTPHM B Ta30BOW, XHMHUYECKOH U HePTEXMMHUYECKOH
IIPOMBIIIJIEHHOCTH.

4. O0beM y4eOHOMH JUCIHIJIMHBI

B 3aueTHBIX B akanem.

Bunel yue6HOM paboThI eANHULAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IIAHY 4 144
KonTakTHas padora — ay1uTOPHBIE 3AaHATHS: 1,7 64
Jlexumu (Jlek) 0,4 16
[Tpaktuyeckue 3anstus (I13) 0,9 32
JIaGopartopubie 3ansTus (JI3) 0,4 16
Camocrositesbnas padora (CP): 2,3 80
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCITUILIMHBI 2,3 79.6
KonTakTHas camocrosiTenbHas paboTa 0.4
Bun xontpoas: - 3aver ¢
OIICHKOM

B 3aueTHBIX B akanem.

Bunae! yue6HOI paboThI eAMHULAX yacax
O0mas TPy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 108
KonrTakTHas padoTa — ay1MTOpHbIE 3aHATHUS: 1,7 48
Jlexiuu (JIek) 0,4 12
[TpakTuueckue 3anstus (I113) 0,9 24
JIaGoparopubie 3ausTus (JI3) 0,4 12
Camocrositesbaas paéora (CP): 2,3 60
CaMocCTOsTENbHOE U3YUEHUE PA3AEIOB TUCIUIUIMHBI 2,3 59.7
KonTtakTHas camocrosiTenbHas paboTa 0.3
Buj kouTpoas: - 3auer ¢
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\ \ OLICHKOM |

AHHOTaNus padoyeil NPOrpaMmbl JUCHUILIMHBI «MeToabl CHHTE3a

MHOI0aCCOPTUMEHTHBIX IKOJIOrMYeCKH YHCTHIX XuMH4eckux npoussoacrs» (b1.B./J1B.08.02)

1. Heab AUCHUNJMHBI — HAY4YUTh CTYJACHTOB TEOPETUYECKUM 3HAHUSIM CO3JaHUs
MHOT0aCCOPTUMEHTHBIX pecypcocOeperaromux dKOJIOTHYECKH YUCTHIX XUMHUYECKUX MPOU3BO/JICTB,
TMOKUX CXEM OYHMCTHUKH CTOKOB M BBEIOPOCOB XMMHUYECKUX NPEINPUITHNA, METOJAaM aHauu3a |
OLICHKH JKOJIOTMYECKOTO PHCKAa U HETaTHUBHBIX BO3JICHCTBUN MPEANPUATHI XUMHUYECKOH U
CMEXHBIX OTpaciieil TPOMBIIUICHHOCTH.

2. B pe3ysbTare M3y4eHUsl AUCHHUIVIMHBI 00y4alIIMICA MO0 MporpaMMe OakajaBpuara
JOJIZKeH:

001a0amsv CJIeTYIOIHMH KOMITeTeHITUSIMH:

—  CHOCOOHOCTHIO y4acTBOBaTb B COBEPIICHCTBOBAHWU TEXHOJOTHYECKUX
MPOIIECCOB C TMO3ULIMNA SHEPro- U PeCcypcocOEpekeHUsl, MUHUMU3AIMU BO3JICUCTBHUS Ha
okpyxarorryto cpeny (ITK-2);

—  CHOCOOHOCTBIO  NPHUMEHATH  COBPEMEHHBIE  METOAbl  HCCIEIOBAaHUSA
TEXHOJIOTHYECKUX TMPOIECCOB M MPUPOJIHBIX CpPell, HCIOJIb30BAaTh KOMIBIOTEPHbBIC
CpelCTBa B HAyYHO-KCCIea0Barenbekoi padote (ITK-14);

—  CIOCOOHOCTBIO MOJIEIHPOBATh SHEPro- U pecypcocOeperaronie npouecchl B
npombinuieHroct (I[1K-16);

3nameo:

- HOPMAaTHUBHO-METOJAMYECKHE OCHOBBI 00ECIICUCHUS IKOJOTHUYECKON O€30MaCHOCTH XUMHUYECKUX
MIPOU3BO/JICTB;

- TCOPETUYECKUE OCHOBBI TEXHOJIOTHYECKOTO TMPOCKTUPOBAHUSA  IKOJOTMUECKH  YHCTBIX
MIPOU3BOJICTB B XMMHUYECKOH M CMEXHBIX OTPACisiX MPOMBIIICHHOCTU: METOAbl COBMEIICHHS
BBIITYCKa MHOTOACCOPTUMEHTHOW MPOIYKIMH IO THOKOW TEXHOJOTHMH C YYE€TOM TpeOOBaHHMIA
9KOJIOTHYECKON Oe30macHoCTH, MH()OPMAIMOHHO-NIPU3HAKOBbIE U WH(GOPMAIMOHHO-IOTHYECKUE
MOJIeJIA BBIOOpA METO/I0B M OOOPYIOBAHMS JIJIsSi OYMCTKH CTOKOB U BEIOPOCOB;

- CYIIECTBYIOUINE MOIXOAbI, METOABl U AITOPUTMBI CHHTE3a TMOKHX OIOYHO-MOJIYIBHBIX
CXEM OYMCTKH CTOKOB, pEreHEepalry pacTBOpUTENIed M TUOKMX CHCTEM OYHMCTKH BBIOPOCOB B
aTMoc(epHBIi BO3lyX MHOTOACCOPTUMEHTHBIX MPOU3BOJCTB XUMUYECKOW U CMEXKHBIX OTpaciei
MIPOMBIIIUICHHOCTH;

- METOJIbl U MOJIETTH MPOTHO3UPOBAHUS 3arpsI3HEHUST aTMOC(HEPHOTO BO3yXa UICTOYHUKAMU
BBIOPOCOB TTPOMBITIUICHHBIX TIPEATPUSATHI;

- TOJAXOJbl, METOAbBl U MOJENHM aHalIM3a U OLEHKH HKOJOTHYECKOTO pHUCKA PA3ITUUYHBIX
KJIACCOB XMMHUYECKU OMACHBIX 0ObEKTOB.

Ymemos:

- TMPOBOAWTH AaHAIM3 XUMHUYECKOTO TMPOU3BOACTBA KaK MCTOYHHUKA DKOJIOTHYECKOU
OMNacHOCTH,;

- CTPOUTH JIOTUKO-Tpapuueckue MOJENH aHaIn3a PUCKA Pa3IMYHBIX KJIACCOB XUMUYECKU
OTTACHBIX 00BEKTOB;

- pemmaTh 33724 OIIEHKH PHCKa B PE3YJIbTaTe aBapHil HA XUMUYECKH OTMACHBIX 00BEKTaX;

- pemiaTh 3aJayd MPOTHO3WPOBAHUS 3arps3HEHHs] aTMOC(EpPHOTO BO3IyXa HUCTOYHHKAMHU
BBIOPOCOB TTPOMBITIUICHHBIX TIPEANPUATHN U OIICHKU YIIEPOOB OKpYXKaIOIIeh cpeie;

- HCIOJIb30BaTh WH(GOPMAIMOHHO-TIPU3HAKOBBIE M HH(POPMAIIMOHHO-TIOTUYECKHE MOAETH
JUIs1 BBIOOpa METOIOB U 000PYI0BAHUS SISl CO3AaHMS THOKUX CXE€M OYHUCTKH CTOKOB M BHIOPOCOB.

Bnaoemp:

- HaBBIKAMH HCIOJIb30BaHUSA  OJIOYHO-MOJYJIBHOTO TMOAXOoAa K  (OPMHPOBAHUIO
MPUHIMITAATIBHBIX CTPYKTYP THOKUX CXEM OYUCTKU CTOKOB, PET€HEpaIlMH PACTBOPUTENEH U THOKHIX
CHUCTEM OYHCTKH BBIOPOCOB B aTMOC(hEpHBI BO3yX MHOTOACCOPTUMEHTHBIX IPOU3BOJICTB
XUMUYECKON U CMEXHBIX OTpaciiell MPOMBIIUIEHHOCTH;

161



- HaBbIKAMHU HCIIOJIb30BAHUS CHEIHMATU3UPOBAHHOIO TMPOTPAMMHOIO OOecTeueHus JUist
pelieHus 3ajad aHalku3a U OIEHKHU JKOJOTUYECKOTO PUCKA B PE3yNIbTaTe aBapuu C BHEIOPOCOM
OMACHBIX XMMHMYECKHUX BEIIECTB; MPOTHO3UPOBAHUS 3arpsi3HEHUS aTMOchEpHOro BO3AyXa
HUCTOYHUKAMU BBIOPOCOB MPOMBINUICHHBIX TPEANPHUITHIA XUMHUYECKOWM W CMEXHBIX OTpaciei
MPOMBIIIJICHHOCTH.

3.KpaTkoe coaepkanue M CUUILIUHBI:

BBenenue. Llenu u 3agaum kypca. KpaTkuii uCTopuyeckuii ouepk co3gaHus SKOJIOTUYECKH
YUCTBIX MPOU3BOJCTB B XHUMHUYECKOM M CMEXHBIX OTPACIAX MPOMBIIUIEHHOCTU. OCHOBHBIE
MOHSTHS, OTIPEIeNICHUS, TEPMUHOIOTHUSI.

Pasznen 1. Teoperuyeckne OCHOBBI CO3JaAHMS IKOJOTHYECKU YHMCTHIX NMPOU3BOJACTB B
XHMHYECKOH H CMeKHBIX OTPAC/ISIX NPOMBILLIEHHOCTH

XuMu4yeckoe TMNPOM3BOACTBO KAK HCTOYHHK 3KOJOTHYECKOW OMACHOCTH. AHaIN3
JUHAMHUKU 3arpsi3HEHUs OKPY’KAIoLIel cpellbl UCTOYHUKAMU BBIOPOCOB U COPOCOB XMMHUYECKUX
IPEANPUATHI.

HopMaTuBHO-MeTOAMYECKHE OCHOBBI 0O0eCIeYeHUs] IKOJIOrHYecKor 0e30macHOCTH
XUMUYeCKUX Npou3BOACTB. OCHOBHbIE HOPMATUBHBIE JOKYMEHTBI, pErIaAMEHTHPYIOLIUE
JEeSATENIbHOCTh XUMU4ecknx mpou3BoAcTB: O3 «O06 skonoruyeckoit skcrneptuze», O3 «O06 oxpane
atMocdepHoro Bozyxa», @3 «O0 oxpaHe OKpYKAIOIIEH CPeabl» U IPYTHE.

Knaccupukauusi HMCTOYHHKOB  BBIOPOCOB, COpPOCOB MW TBEPAbLIX  OTX0A0B
NPOMBINUIEHHBIX MpeanpusaTHii. BeiOop KiaccHpUKaMOHHBIX TMPU3HAKOB I Kiaccu(pHUKaIIH
CTAIlMOHAPHBIX M MOTEHIIMAIBLHBIX aBAPUIHBIX HCTOYHUKOB BHIOPOCOB M COPOCOB IPOMBIIILICHHBIX
npeanpustuii. [lpuopuTeTHBIE 3arpsA3HUTENM, CPABHUTEIBHBIM aHAIU3 OTCUYECTBEHHBIX U
3apyOeKHBIX T[EpeyHed MPUOPUTETHBIX 3arpsi3HUTENIEd UM PEeKOMEHJalUuid 1o  BBIOOpY
KJIaCCHU(UKAIMOHHBIX MTPU3HAKOB. HopMupoBaHue moka3aTelieil KauyecTBa OKPYKAIOMICH CPe/IbL.

OcHoBBI oOecneveHHsl IKOJOTMYECKOH 0€e30MACHOCTH XMMHUYECKHX NPOHU3BOJACTB C
HCMOJb30BAHNEM METO/I0B aHAJIM3Aa PUCKA.

Puck: TepmuHonorus, kinaccuukanus, moaxo1bl K HOpMHUPOBAHUIO.

OcHOBHBIE JTambl aHadW3a M OIEHKH DJKOJIOTHYECKOTO pHCKa Ha TEPPUTOPHSIX,
MPUIETAIOIINUX K XUMUYECKUM MPEAIPUATHSIM.

Metoapl U MOJIEIHN aHAJIM3a U OLIEHKH IKOJIOTHYECKOTO PUCKA: KIacCU(UKAIIUU, OCHOBHBIE
pacyeTHbIe COOTHOLIEHUSI.

Jloruko-rpaduyeckue, JOTUYECKUE M BEPOSTHOCTHBIE MOJEIM aHallh3a W OIEHKH pPUCKa
NEPUOANYECKUX XUMHUYECKHX TPOHU3BOJCTB, TEXHOJIOTHYECKOTO0 OOOpPYIOBAaHUS C OIMNACHBIMU
XUMHUYECKUMHU BEII[ECTBAMH, PaCIIOJIOKEHHOTO Ha TEPPUTOPUU MPEATPUSITHHA,
MHOT'0aCCOPTUMEHTHBIX XUMUYECKUX MPOU3BOJICTB.

Moaean uW MeTOAbl TNPOTHO3UPOBAHUSL 3arpsi3HeHHsl AaTMOC(EPHOro BO3AyXa
HCTOYHUKAMH BBIOPOCOB TNPOMBINLUICHHBIX mnpeAnpusituii. OCHOBHBIE HamlpaBJi€HUS B
MOJIEJIMPOBAaHUM 3arpsi3HEHUs BO3AYIIHOrO OacceliHa: OCOOEHHOCTH BbIOOpa IapameTpoB
MCTOYHMKA, TPAHUYHBIX YCJIOBHUI U MapaMEeTPOB CpPellbl pacnpocTpaHeHus npumeced. [loaxoasl k
paccessHUIO MPUMECeH JIETKUX, HEUTPATbHBIX M TSKEIBIX ra30B. MoJienn mepeHoca 3arps3HsIroux
BEIIeCTB B arMochepHOM Bo3ayxe: Au(Qy3HOHHBIE, AUCIEPCHOHHBIE, KOMOWHHUPOBaHHbIE:
OCHOBHBIC JIOMYIICHHWS W pacYeTHBbICE COOTHOIIEHUsA. PexoMeHJanmuu 1o BBIOOPY METOIOB
MPOTHO3UPOBAHUSA B 3aBUCHUMOCTH OT ONEPAaTUBHOCTU MporHO3a. (OCHOBHBIE pacUETHbIC
COOTHOIIIEHUSI METOJIMKH pacyeTa KOHIICHTpaluid B aTMOC(EepHOM BO3IyXe, COJCPKAIIUXCI B
BBIOpOCAxX MpPeaNpUITUH.

Paszpen 2. Cunre3 ruOKUX 0J104YHO-MOAYJIbHBIX CX€M OYHMCTKH CTOKOB U pereHepanuu
pacTBOpHUTeIeH MHOT0ACCOPTUMEHTHBIX XUMHYECKUX NMPOU3BOACTB

OcHOBHBIE 3Talbl CHMHTE3a TMOKHX XHMMHKO-TE€XHOJOTHYECKHX CHCTEM B 0J0YHO-
MOJY/JbHOM HCHOJHEHUM ¥ THOKHX CXeM OYHUCTKH CTOKOB M pereHepamud pacTBOpPHUTeJIeil.
Hcnonp3oBaHne NEKOMIO3UIIMOHHOTO MeTtoAa K cuHTe3y cTpykTyp XTC. O6mue moaxonsl u
cnenuduieckue 0COOCHHOCTH (OPMUPOBAHUS OIOYHO-MOAYIHHBIX MPUHIUIHAIBHBIX CTPYKTYP

162



XTC. B3auMocCBs3u periaemMbIx 3a7ad Mo MaTepUaATbHBIM, SHEPTETUUECKUM U HH(GOPMAIIMOHHBIM
MIOTOKAM.

MeToabl COBMEINIEHUS BbBIMYCKA MHOI0ACCOPTHUMEHTHOM MNPOAYKUMH 10 THOKOM
TeXHOJIOTHM C Y4YeTOM Tpe0OBaHMil JIKOJOTMYecKOil 0e30macHOCTH TNPH CHHTe3e CXeM
OYHCTKH CTOKOB. BpiOop mnokazaTenell OUYMCTKM CTOYHBIX BOJ C Y4YeTOoM TpeOoBaHMI
TUTHEHNYECKUX HOPMAaTUBOB K Ka4eCTBY OKpY)Karollel cpelibl (BO/bI, IOYBBI), IPEABABISIEMBIM K
CUCTEMaM JIOKAJIbHOM OYHMCTKH CTOKOB, HANpaBJISIEMbIX B IPOMBIIUICHHYIO KaHAJIU3aLUIO,
MOKAa3aTeJIM OCTPOM U XPOHUUECKOM TOKCUYHOCTU BEIIECTB ISl BOJHOM Cpeibl U BOJOEMOB (B TOM
yuclie ppl00X03HCTBEHHOTO Ha3HAUEHHUA). AHaAINU3 CTOKOB IO COCTaBY MpUMecei 1 000CHOBaHUE
TEXHOJIOTHYECKON, DKOHOMMYECKON M DKOJIOTHYECKOH HEOOXOIMMMOCTH OOBEIWHEHHUS CTOKOB B
MHOT0aCCOPTUMEHTHBIX MPOU3BOACTBaX. MHQOpMaIMOHHO-TIPU3HAKOBBIE, HH(OPMALMOHHO-
JIOTHYECKUE MOJIEIM TEXHOJOTHYECKUX CTaJui M anmapaTypHOro o(hOpMIIEHUS TMOKHX OJIOYHO-
MoayibHbIX XTC OYMCTKM CTOKOB M pereHepanuu pactBoputened. Mepbl CXOJICTBa COCTaBOB
CTOKOB B IPOCTPAHCTBE (PUZNUECKUX, XUMHUUECKUX, TATUEHHUECKUX U SKOJIOTUYECKUX TPU3HAKOB.
Knaccudukanmm CTOKOB  XMMHUYECKMX MPOM3BOACTB. Metoasl  Qopmanuzanuu  3aaad
KJaccu(UKauy TpH CHHTE3€ THOKMX CXEM OYHCTKH CTOKOB. lcronb30BaHMe €BKIIHMIOBA
paccTosiHUSL 7S KJacCU(PUKAIIUU CTOKOB.

3agauu BbIOOPA METOA0B OYHMCTKHM CTOYHBIX BOJ M 00OPYAOBAHMA [JIsl peajiu3aluu
THOKHUX 0JI0YHO-MOAY/IbHBIX XHMHKO-TEXHOJIOTHYECKUX CHCTEM.

CTpPYKTYpHBIii CHHTe3 THOKHMX CXeM OYMCTKHM CTOYHBIX BOJ. CriocoOsl hopMupoBaHUs
CTPYKTYp THOKHMX CXE€M OYHCTKH CTOKOB M pereHepanuu pactBoputeneil.  OcoOeHHOCTH
(YHKIIMOHUPOBAHMSI CHUCTEMBI corjacyrolux eMmkocred. IlocTpoeHne BpeMEHHBIX AMarpaMm
pabotel THOKMX XTC CcOBMECTHO C THOKMMH CXeMaMH OYHCTKM CTOKOB U pereHepanuu
pactBopuTeneil. Moaenu pacuera COTJIACYIOIIUX €MKOCTEW MPU CHUHTE3€ TMOKUX CXEM OUYMCTKH
CTOKOB.

Mopenun H ajaropuTMbl CTPYKTYPHO-IIAapaMeTPHYECKOI0 CHHTe3a THOKHX cXeM
OYHCTKH CTOKOB. [IOCTaHOBKHM 3aja4 CTPYKTYPHO-TIApaMETPHUUYECKOrO CHHTE3a THOKUX CXeM
OUHCTKHM CTOKOB KakK 3aJady ONTHUMH3ALUU: KPUTEPUHU, OrPAaHUYEHHMs], OMYILEHUS MOJENeH.
JIeKOMIO3UIIMOHHBIN METOJT UCCIIEJOBAHMS U pellieHus 3a1a4. KoopAMHMpYOINE COOTHOLIEHUS.

Pazgen 3. CuHTe3 ruOKHX CHCTEM OYHMCTKH BBIOPOCOB B aTtMocdepHbIii BO3ayX
MHOI0ACCOPTHMEHTHBIX  NPOM3BOACTB B XHMHYECKOM M CMEKHBIX  OTPacCiIfX
NPOMBIILIEHHOCTH

OcHoBHBIE ITanbl CHHTE3a THOKUX XMMHKO-TEXHOJIOTHYECKHUX CHCTEM H CXeM OYMCTKH
BBIOPOCOB.

MeTtoabl COBMeEILIEHHS TEXHOJOTMH BBINYCKA MHOI0AaCCOPTHMETHON NPOAYKIHH HA
YHHUBEPCAJBHBIX TEXHOJOTMYECKHMX MOAYJAX € Y4YeTOM TpeOOBaHWH 3IKOJOrHYeCKoi
0e301aCHOCTH NPH NPOCKTHPOBAHMM THOKHMX CXeM OYHCTKHM BBIOPOCOB. 110 HCTOYHHKAM
00pa3oBaHMs OTXOJAIIMX Ta30B U UX XapaKTePUCTUKaM, MO0 BO3MOXHOCTH HCIOJIb30BaHUS TeIlIa
OTXOJIIMX Ta30B B CHIPbEBBIX TEMJIOOOMEHHMKAaX M APYyroM OOOpYIOBAHUU (BpalllarOIIUXCS
neyvax, CyImMIKax | T.I.), IO HCTOYHUKAM BBIOPOCOB U 110 3()(HEKTUBHOCTU CUCTEMBI OUHCTKHU.

MeTtoabl M aJITOPUTMBI pacyeTa U BbIOOpa 000py10BaHUS NIPH CO3IAHMH TMOKHUX CXeM
OYHCTKH BBIOPOCOB. PacueTHble COOTHOLIEHUS ISl ONPENECNICHHUS OCHOBHBIX KOHCTPYKTHBHBIX
napaMeTpoB  IMKJIOHOB, JJIEKTPOQMIBTPOB Ui OUYMCTKH Ta30BBIX BBIOPOCOB OT TBUIM B
MHOT0aCCOPTUMEHTHBIX IMPOU3BOJCTBAX. PacueThl KOHILIEHTpAaUMH 3arpsA3HAIONIMX BEIIECTB IS
BBIOPAHHBIX CHCTEM OYHUCTKH C HCIOJb30BAHHUEM PEKOMEHAYEMBIX METOJMK M YCTaHOBJICHHE
IpeiebHO AOMYCTUMBIX BEIOPOCOB.

Mopenn #W  adropuTMbl  CTPYKTYPHO-IAPAMETPHU4YECKOI0  CHHTe3a  IHOKHX
IKOJOTMYECKM  YHCTBIX TPOM3BOACTB B  XHMHYECKOl M  CMEXKHBIX  OTpacsix
NPOMBILLIEHHOCTH. BbIOOp KpuTEepHeB (KamuTajdbHbIE 3aTPaThl, IPUBEIEHHBIC 3aTPaThl, YIIEPObI
OKpYyXarollled cpeie OT BbIOPOCOB IOCTOSHHO-IEHCTBYIOIIMX HWCTOYHUKOB) JJI aHajiu3a
3QGEKTUBHOCTH pELICHUs 3aJady CHHTe3a THOKMX OSKOJIOTMYECKH UYHUCTBIX XMMHUYECKHX
IIPOU3BO/ICTB.
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4. O0beM y4eOHOH JUCIHUILINHBI

B 3auetHbix | B akangem.
Buner yue6HOI paboThI eIMHULIAX yacax

O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
KonrakTHasi pa6oTa — ayquTOPHbIE 3aHSITHS: 1,7 64
Jlexumu (Jlek) 0,4 16
[Tpaktuyeckue 3ansatus (I13) 0,9 32
Jlaboparopubie 3ausatus (JI3) 0,4 16
CamocrositesbHas padora (CP): 2,3 80
CaMocTosITeIbHOE U3YUYEHUE PA3/AETIO0B IUCIUILIMHbI 23 79,6
KoHTtakTHas camocTosTenbpHas pabora ' 0,4
Bua koHTpoOJIA: 3ayer ¢ OLEHKOI

B 3auernbix | B actp.

Bunsr yue6HOI paboThI eIMHULIAX yacax

O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY ILUIaHY 4 108
KonrakTHas padora — ay1MTOPHbIE 3aHATHS: 1,7 48
Jlexuuu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,9 24
Jlaboparopubie 3ausatus (JI3) 0,4 12
Camocrositesibaas padora (CP): 2,3 60
CaMocTosiTenbHOE U3YUCHHUE PA3/IETIOB TUCIUILIMHBI 23 59,7
KonTtaktHas camocrositenbHasi pabota ’ 0,3
Buja koHTpOJS: 3adeT ¢ OEeHKOH

AHHOTaUus padoyeil NporpaMMspl JMCHUIIMHBI «CBepXKPUTHYECKHE TEeXHOJIOTHID)
(b1.B./1B.08.03)

1. Heap IMCUMIJIMHBI SBISETCS W3YYEHHE OCHOBHBIX IIPOIECCOB M ammapaToB s
MOJy4YeHUsT M 00pabOTKM MaTepHalOB PA3IMYHON MPHPOIBI M CBOWCTB C HCIOJIH30BAHUEM
CBEPXKPUTHUYECKMX (IIIOMIOB, a TakKe O3HAKOMIIGHHE C OCHOBHBIMH MOAXOJaMH K
MOJICIIMPOBAHUIO TAHHBIX CUCTEM.

2. B pe3yabTaTe u3yueHHus JMCUMIIMHBI 00y4YalolIUiics Mo mporpaMMe 6akajiaBpuara
J0JIZKeH 00J1a1aTh CIIeTyIOIUMI KOMIETCHITUSIMHI:

—  CIIOCOOHOCTBHIO y4YacTBOBaTh B COBEPIICHCTBOBAHWU TEXHOJOTUYECKUX
MPOIIECCOB C MO3UIMI 3HEPro- M pecypcocOepexeHns, MUHUMU3ALUU BO3/IEHCTBUS Ha
okpyxkaroryto cpeny (ITK-2);

—  CIIOCOOHOCTBIO ~ NPUMEHSTh  COBPEMEHHBIE  METOABl  WCCIICAOBAHUS
TEXHOJOTHYECKUX TMPOIECCOB U TPUPOJIHBIX CpEl, HCIONIb30BaTh KOMIBIOTEPHBIS
CpejicTBa B HAy4HO-HCCIIeA0BaTeNbCKoM padore (ITK-14);

—  CIOCOOHOCTBHIO MOJIETIMPOBATh SHEPro- U pecypcocOeperarone npouecchl B
npomeinuieHHoctd (ITK-16);

3uamo:

— OCHOBHBIE THUIIBI TIPOILIECCOB TMOJY4YEHUS U 0OpabOTKM MaTepHalioB C HCIHOJIb30BAHUEM
TEXHOJIOTHI CBEPXKPUTUYECKUX (PIIFOUIOB;

— OCHOBHBIE€ THUIIbI, KOHCTPYKIMH U XapaKTEPUCTHKH TEXHOJOTHYECKOTO0 OOOpYIOBAaHUS JUIS
MIPOBEJEHUS MPOLIECCOB C UCIOIb30BaHUEM TEXHOJIOTUI CBEPXKPUTHUECKUX (ITIOMIOB;

— (pusHueckue OCHOBBI CBEPXKPUTHUYECKHX (DIIIOMIIOB, MO3BOJISIONIME MPEACKa3bIBaTh CBONCTBA
YHUCTBIX CBEPXKPUTUUYECKUX (PIIFOUJIOB, a TAKXKE CMECel Ha UX OCHOBE;
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— THIbI, KOHCTPYKLIUU U OCOOCHHOCTH BCIIOMOTATEIbHOIO TEXHOJOTHYECKOr0 O00OpYy/IOBaHUS U
KOHTPOJIbHO-U3MEPHUTEIBHBIX TMPUOOPOB JUIsI CHUCTEM, pabOTAlONIMX TOJM BBICOKUM U
CBEPXBBICOKUM JIaBJIICHUEM;

— METOAWKH WCCIeN0BaHUs (a30BBIX PABHOBECHH TIPU BBICOKMX JABJICHHUSX B CHUCTEMax
Pa3IMYHON MPUPOJIBL;

— METoAbl M TMOAXOJAbl K MOJCIHUPOBAHUIO TMPOLIECCOB UM allaparoB CBEPXKPUTUUYECKUX
TEXHOJIOTHUH.

Ymemes:

— BBIOMpaTh O000OpyJOBaHHE JJIsI NIPOBEICHUS IPOIECCOB C HCIOJIb30BAHHEM TEXHOJOTHUN
CBEPXKPUTUYECKUX (DITIOUIOB;

— pacCcuMThIBaTh MapamMeTpbl U PEXXUMbI PaOOThl OCHOBHOI'O U BCIIOMOTaTEILHOIO 000PYA0BaHMS
CBEPXKPUTUYECKUX TEXHOJIOTUH;

— TIPOBOJUTH HCCIEAOBaHUS (Ha30BBIX PABHOBECHUH CHUCTEM PA3IUYHOM MPHUPOJIBI MPHU BBICOKHUX
JIaBJICHUSX

— KOMIUIEKTOBaTh YCTAHOBKH, pa0OoTalomIue MPpH BBICOKUX JABJICHHSX, 3alIOPHO-PETyIUpPYIOLeit
apMaTypoil 1 KOHTPOJIbHO-U3MEPUTEIHHBIMH MPUOOPAMU;

— MHCNOJb30BaThb COBPEMEHHBIE AHAIUTHUYECKHE METOABl JUIl  MCCIIEJOBAaHUS  CBOMCTB
CBEPXKPUTUIECKUX (DITFOUIOB;

— BBIOMpATh HaUOOJEe MOAXOAAIINE METOIbI U UHCTPYMEHTHI 711 MOJECIUPOBAHMSI IIPOLIECCOB U
arnrapaToB CBEPXKPUTHUYECKUX TEXHOJIOTHI.
Baaoemuw:

— OCHOBaMH IpOILIECCOB MOJyYeHUs U 00pabOTKM MaTepHalioB C HUCIIOJIb30BAHUEM TEXHOJOTIHM
CBEPXKPUTUYECKUX (DIIOUIOB;

— COBpPEMEHHBIM HMHCTPYMEHTapHEM pPa3pa0dOTKH M CO3JaHHUS O0OPYIOBAHUS CBEPXKPHUTUUYCCKUX
TEXHOJIOTUH;

— OCHOBHBIMM HaBBIKAMH IIPOCKTHUPOBAaHUA IPOU3BOJCTB, HCIIOIB3YIOIIUX TEXHOJIOTUU
CBEPXKPUTUYECKHUX (DITIOUIOB;

— COBPEMCHHBIMHU 3HAHUSAMU B obactu CBCPXKPUTHUUYCCKUX CI)J'IIOI/IILOB U CMECeU Ha UX OCHOBE.

3. Kparkoe coaep:kanue TUCHUIIAHBI

1. CaepxkpuTHyeckoe CcOCTOsSIHHe BemlecTBa. UYTO Takoe CBEPXKPUTUYECKOE COCTOSIHHE
BemecTBa. PazoBble auarpammbl. Kputunueckas touka. CBOWCTBA CBEPXKPUTHUECKUX (DIIOMIOB.
BemectBa, npuMeHsieMble B Ka4eCTBE CBEPXKPUTHUECKHUX pAcTBOpHUTENEH. YpaBHEHUSI COCTOSHUS
BELIECTBA.

2. CpBepxKpUTHYeCKHE TEeXHOJIOTMH IOJIyYeHUs] MOHOJUTHBIX M JKHJAKHX MaTepHAJIOB.
Knaccudukanus TEXHONOTUH TMONTYYEHHS MOHOJMTHBIX M IKUAKUX MaTtepuanoB. OCHOBHBIE
KOHCTPYKIUHU TEXHOJIOTMYECKUX allapaToB U TUIIOBbIE TEXHOJIOTMYECKHUE CXeMbl. PeXXUMBI paboThI
o0opynoBanusi. Pu3nyYeckre OCHOBBI CBEPXKPUTHUECKUX IMPOLECCOB IMOJYyYEHHUS] MOHOJIMTHBIX M
KHUJIKUX MaTEpUAJIOB.

3. CBepxKpHTHYeCKHE TEXHOJIOTMH MOJY4YeHHMs AMCHepcHbIX MaTepualioB. Kinaccuduxanums
TEXHOJIOTHI TOJy4YeHHs] AUCIEPCHBIX MaTepuanoB. OCHOBHbIE KOHCTPYKIIMHU TEXHOJOTHYECKHX
anmnapaTtoB M TUIIOBBIE TEXHOJIOTHYECKHE CXeMbl. Pexxumbl paboTel oOopynoBanus. dusnueckue
OCHOBBI CBEPXKPUTHUECKUX MPOIIECCOB MOMYyYEHUS AUCIIEPCHBIX MATEPHAIIOB.

2. EMKoCTHbIE anmapathl BBICOKOTO [ABJEHHSl /i CBEPXKPUTHYECKHX TEXHOJIOTHIi.
OCHOBHBIE THUIIBI U KOHCTPYKIIMU €MKOCTHBIX amlapaToB BBHICOKOTO AaBiieHUs. KOHCTpYKIIMOHHbIE
MaTepuaibl, IPUMEHseMbIe ISl paOOTHI IPU BBICOKUX U CBEPXBBICOKUX TaBICHUSX.

3. KoHTpo/IbHO-U3MepUTEIbHbIE TPUOOPHI AJsl MPOIECCOB, MPOTEKAINIUX MPH BBICOKHX U
CBEPXBBICOKHX JaBJICHHUsIX. MeToapl H3MEpEeHUs BBICOKMX M CBEPXBBICOKHX JABIICHUM.
W3mepeHne u peryivpoBKa pacxoia cxaToW cpenbl. V3mepeHue Temmeparypbl HpU BBICOKOM
JIABJICHUU.
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4. BecnomorareabHoe 000pyJa0BaHMe M Ae€TAJM YCTAHOBOK CBEPXKPUTHYECKHX TEXHOJIOTHIA.
MeTto1bl cO3/1aHUs 1aBIEHUS IIPU HOPMAJIBHBIX U BBICOKMX TemmepaTypax. Cxxarue razoB. CxxaTue
xuakocter U TBEPAbIX Ten. Co3qaHue BBICOKUX JaBICHUHN C OJIHOBPEMEHHBIM MPUI0KEHUEM CHIIbI
casura. HarpeBanue npu BbICOKMX JAaBieHusiX. CxaTue IpU HU3KUX TeMIlepaTrypax. 3alopHO-
perynupymoias apMaTypa yCTaHOBOK BBICOKOIO JIaBJICHHs. 3aTBOPHI JIAOOPAaTOPHBIX alllapaTos.
[lepememmBanne u UUPKYmAuus non jgaBieHueM. OOmee oOopynoBaHue JiabopaTtopuit
CBEPXKPUTUYECKUX TEXHOJIOTHA.

5. AHajquTH4YecKHe MeTOIbl HCCJIeI0BAHMSA CHCTEM NPH BBICOKMX JaBJIEHHAX. MeToIuKu
uccieoBaHui (ha30BbIX PAaBHOBECHI MPU BBICOKUX JABJICHUSAX: CUCTEMA KHUJIKOCTh — ra3, cucTeMa
TBEPIIOE TEJNO — )KHUIKOCTh, CUCTEMA a3 — Ia3, cucTeMa TBEpIoe Teno — ra3z. Meroasl or6opa nmpod
u Meronbl aHanuza. OmnpezneneHue CHKUMAEMOCTH Tra3oB U JKUIAKOCTeH. MeTonuka H3MEpeHHs
MMOBCPXHOCTHOI'O HATSKCHUS HaA I'paHULC KXUIAKOCTbL — TIas. OHTI/I‘-IGCKI/IG, PCHTICHOBCKHEC U HHBIC
CHEKTpaJIbHbIE METO/IbI, SJIEKTPUUECKUE U3MEPEHHUS.

6. NHCTPpYyMEHTHI U MeTOJAbl MOJAeJTUPOBAHMUS NMPOLECCOB M ANNAPATOB CBEPXKPUTHYECKUX
TexHoJIOruil. OCOOEHHOCTH MOJEIUPOBAHUS MPOLECCOB M amlapaToB CBEPXKPUTHUECKHUX
texHosoruii. CoBpeMeHHbIE HMHCTPYMEHTBI MOJEIUPOBaHMSA. MynbTUMacIiTaOHBIE MOIXOABI K
MOJIeJIMPOBaHUIO. MojenupoBaHnue MHOTO(a3HbIX CHCTEM IPHU BBICOKHX JAaBlICHUsAX. Monenu
TypOYJICHTHBIX TCUCHUIH.

4. O0beM y4eOHOMH JUCHHIJIMHBI

B 3aueTHBIX B akanem.

Bunpsl yaeOHOI paboThI €IMHULIAX qacax
OO01asi TpyA0eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 4 144
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 1,7 64
Jlexuuu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,9 32
JlabopaTopnsie 3ausartust (JI3) 0,4 16
CamocrositesbHas padora (CP): 2,3 80
CamocTosiTeIbHOE U3YUCHHE PA3/IeTIOB JUCITUTLIMHBI 2,3 79.6
KoHnTakTHas camocTosiTellbHas paboTa 0.4
Bua konrpous: - 3ader ¢
OLIEHK O

B 3aueTHBIX B akanem.

Bupsl yaeOHOM paboTh eIMHUIIAX qacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4 108
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,7 48
Jlexuuu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,9 24
JIaGopartopubie 3ansTus (JI3) 0,4 12
CamocrosiTesbaas padora (CP): 2,3 60
CaMocCTOsITENbHOE U3YUEHUE PA3AEIOB TUCIUILIMHBI 2,3 59.7
KonTtakTHas camoctositenpHasi paboTa 0.3
Bupa xoutrpoJs: - 3ader ¢
OLICHKOM

4.5. IlpakTukn
AHHOTanus pado4eil NporpaMmsl
«Y4yeOHasi MPAKTHKA: PAKTUKA 110 MOJYYEHHIO IEPBUYHBIX MPO(EeCCHOHAIBHBIX YMEHUI U
HaBbikOB» (B2.B.01(Y))
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1. Heab y4eOHOH MNPAKTHUKH: MNPAKTHKH MO0 MOJYYEHHI) INEePBUHYHBIX
Nnpo¢eccCHOHAIBLHBIX YMEHMII U HABBIKOB — IOJIyU€HHE CTyJEHTaMHU OOIIMX MpEACTaBICHUN 00
OCHOBHBIX alnapaTax XHMHYECKHX T[POU3BOACTB U METOJAaX XUMHUECKOW KHOEpHEeTHKH,
3HAKOMCTBO C OCHOBHBIMH BHJAMH JEATEIBHOCTH YUYEOHBIX M HAyYHBIX MOJpa3/eIeHUui
YHHUBEPCHUTETA, a TAK)KE MOJIY4YEHUE NMEPBUUYHBIX MPO(ECCHOHAIBHBIX YMEHUH M HAaBBIKOB IIyTEM
CaMOCTOSATEJIBHOIO TBOPYECKOTO BBIIIOJHEHHUSI 3a1a4, ITIOCTaBICHHBIX IIPOrPaMMON IPAKTUKH.

2. B pe3yabTaTre NpoOXOo:KIeHUS Y4eOHOH NPAKTHUKH: NPAKTHKU MO0 MNOJYYEHHIO
NEepPBUYHBLIX MNPOQecCHOHATBHBIX YMeHHMii M HAaBBIKOB O00y4YalIIWiicsi MO mporpaMmme
0akajiaBpuaTa J0JKeH 00J1a1aTh CJleyIOIMMHI KOMIIeTeHIIUSIMU:

CIIOCOOHOCTh HCITOJIb30BAaTh COBPEMEHHBbIC HH(OPMAIIMOHHBIE TEXHOJIOTHH, IMPOBOJUTH
00paboTKy MHGOpPMAIUU C UCIOJIB30BAaHUEM IMPHUKIAIHBIX MMPOrpaMM M 0a3 JaHHBIX JUIS pacueTa
TEXHOJIOTUYECKUX MMapaMeTPOB 000PYA0BaHUS U MOHUTOpHHTA pUpoaHbIX cpen ([TK-3);

CHOCOOHOCTh ~ CJEIUTh 32  BBINOJHEHHEM  NpPaBWJI  TEXHUKM  O€30IacHOCTH,
MIPOU3BOJICTBEHHON CaHUTAPUH, TIOKAPHOH OE30MACHOCTH U HOPM OXPaHBI TPYAA HA MPEATPUATUSIX
(IIK-6);

TOTOBHOCTh M3Yy4aTh HAyYHO-TEXHUYECKYI0 MH(DOPMAIINIO, aHATH3UPOBATh OTCUYCCTBCHHBIN
U 3apyOeXKHBII OMBIT 10 TeMatuke ucciaenoanuit (IK-13);

CIIOCOOHOCTh TPUMEHSATh COBPEMEHHBIC METOJBI HCCICJOBAHUS TEXHOJOTHUECKUX
IPOLECCOB M MPUPOAHBIX CpEed, HCIOJIb30BaTh KOMIIBIOTEPHBIE CpEACTBA B  HAYYHO-
uccienoBareabekoil padore (ITK-14).

3nams:

— OCOOCHHOCTH OpraHu3aluy YYeOHOW ¥ HAYYHOW JEATEIHPHOCTH B JIA0OPATOPHSIX,
kadeapax u noapasnaenacHusx PXTY;

— OCHOBHBIE BHJIbI JTAOOPATOPHOTO U TEXHOJIOTMYECKOT0 O0OPYIOBaHMs, KOHTPOJIHHO-
HU3MEPUTEIIBHBIX TPHOOPOB, 00JIACTH X UCIIOJIB30BAHUS;

— OCHOBHBIE TEXHOJIOTUYECKHUE MapaMeTPbl XUMUKO-TEXHOJIOTHUECKUX TPOIECCOB, CIIOCOOBI
WX KOHTPOJIS M YIIPABIICHUS;

— OCHOBHBIC MAaTEMAaTHYECKUE METOJBI O0OpabOTKH AKCIEPUMEHTAIBHBIX ITAaHHBIX U WX
MCIIOJIb30BaHNE B y4eOHOM MpOIIECCE;

Ymemn:

— TMPOBOJIUTH TMOMCK HH(OpPMAMK C UCIOJIH30BAHHUEM OTKPBHITHIX 0a3 HTaHHBIX U
WH(OPMAIMOHHBIX CUCTEM TI0 BHIOPAHHOMY HAIPABIICHUIO WCCICAOBAHWNA W CPAaBHCHHE WX C
HKCIIEPUMEHTAIbHBIMU JAHHBIMU;

— TMPUMEHATh TEOPETHYECKHWE METOJbl aHalu3a M OO0pabOTKM HCXOMHBIX TaHHBIX C
71a00PaTOPHBIX YCTAHOBOK C MCITOIb30BAHMEM CTAHAAPTHOTO MPOTPAMMHOTO O0SCTICUCHUS;

Braoemy:

— HaBBIKAMH HCIIOJB30BAaHUS CTAHIAPTHBIX KOMITBIOTEPHBIX IMPOTPaMM IS 0O0pabOTKH
HKCIIEPUMEHTATbHBIX TaHHBIX;

— HaBBIKAMU HM3JI0KEHHS TOMYyYEHHBIX 3HAHUN B BUJE OTYETA O MPOXOXKICHUU MPAKTUKU,
ONKMCAHUS HWCXOJHBIX MaTEepPHAJIOB, JIAOOPATOPHOTO OOOPYHAOBAHUS, W HM3MEPCHHUS IapaMeTpOB
IPOIIECCOB.

3. Kparkoe conepkanue y4eOHON NMPAKTUKH: MPAKTHUKHU MO0 MOJYYEHHIO NMEPBUYHBIX
NnpoecCHOHATBHBIX YMEHUI U HABBIKOB

VYyeOHasi MpakTUKa: MPaKTHKa MO MOJIYYEHHUIO MEPBUYHBIX NMPOPECCHOHAIBHBIX YMEHUN U
HaBBIKOB MPOBOJUTCSA B 4 cemecTpe B popMe TEOPETUUECKHUX 3aHATUH U 9KCKYPCHUH.

1. O3HakOMJIEHHE C HMCTOpUEW M HamnpaBICHUSAMH AESITEIbHOCTH Y4YEOHBIX M HayYHBIX
noapaznenenuit kagpeap KXTII um KHUC XT ¢akynprera UTY, 1eHTpa KOJUIEKTHUBHOTO
MOJIb30BAHUSA, MEXKIYHApOJHOrO0 Yy4yeOHO-HAyyHOro IeHTpa TpaHcdepa QapMaleBTUYECKUX
TEXHOJIOTHI U JPYTUX MECT IPOBEAEHUS MPAKTUKH.

2. Tlocemenre u 03HaKOMIIEHUE C JTA0OPATOPUSMHU TTOAPA3ACIICHHM.
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2.1. Tlocemenue aboparopuii IeHTpa KOJIEKTUBHOTO moib3oBaHus PXTY wum. I.W.
Memnpeneesa: 31eKTpOHHOM MUKpockonuu (OM), aromHO0-a0copOumnonHoM criekrpockomuu (AAC),
MOJICKYJISPHOM onTudeckoil criekrpockoruu (MOC).

2.2. [Toceuenue MEXYHApOAHOI O y4eOHO-HayYHOTO HeHTpa  TpaHcdepa
dapmaneBTUYECKUX TeXHOJIOTUNH. O3HaKoMIIeHUE ¢ (PYHKIIMOHAIBHBIM Ha3HAYCHHEM, IPUHIUIAMU
paboTel  abopaToOpHOTO  OOOpPYIOBaHUS, YCTAaHOBOK W  AHAIMTUYCCKUX MNPUOOPOB U
BBICOKOITPOU3BOIUTEILHOTO CBEPXMOIIHOIO KoMmIbioTepa (mpousBoauteiabHocTeio 4 TFlops) st
KOMITBIOTEPHOTO MOJICTUPOBAHMUS.

2.3. Ilocemenue kadenpsl KHOSPHETUKH XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB:

- 7abopaTopuu MOJEIUPOBAHUS XUMHUKO-TEXHOJIOTHUYECKUX MPOLIECCOB, OCHAIICHHOMN
YCTaHOBKaMH TUIMOBBIX ~ XMMHKO-TEXHOJIOTMUECKHUX  TMPOIEcCOB  (TEII00OMEHHBIX,
MacCOOOMEHHBIX, PEAKIIMOHHBIX);

- naboparopuy YIpaBICHUS XHMHKO-TEXHOJOTHYECKHMMH MPOLECCaMH W CHCTEMaMHU,
OCHAIIIEHHOW COBPEMEHHBIMH CUCTEMaMH IIU(PPOBOTO YIIPABICHUS;

- XUMHUYECKOM 1TabopaTopuu, OCHAIIEHHOW XUMUYECKHUMH CTOJIAMHU, BBITSDKHBIMU HIKadamu,
000pyI0BaHKEM U TTPUOOpAMU TS POBEICHUS XUMUYECKUX IKCIIEPUMEHTOB;

2.4. Tlocemenne kadeApbl KOMIBIOTEPHO-UHTETPUPOBAHHBIX CHCTEM B XUMHYECKON
TEXHOJIOTHH:

- nabopaTtopuu COBPEMEHHBIX CPEJCTB aBTOMATH3AIMM, OCHAIIEHHOW 4 KOMIIbIOTEpaMu,
JEMOHCTPAIIMOHHBIM CTEHJIOM I10 3aKOHaM PETYJHUPOBAHUS, POOOTH3UPOBAHHBIM MaHUITYISATOPOM
— 7151 IPOBEJICHUS TA0OPATOPHBIX HayYHO-HCCIIEA0BATEIbCKUX PAOOT M OpraHu3alluu NPaKkTUKH;

- JTabopaTOPUU MHHOBAIMOHHBIX 00Pa30BATEIBHBIX TEXHOJIOTHH I OPTaHU3AIMHA HAYTHO-
HCCIIEIOBATENLCKOM  paboThl, BKIIOUAIONIEH KOMIBIOTEPHOE O00OpYJOBaHME H  CpEACTBa
OpPI'TEeXHUKH, O0BETMHECHHBIC B JIOKATLHYIO BRIYUCITHTEIHLHYIO CETh C BBIXOJIOM B ceTh VIHTEpHET.

3. IloaroroBka oT4eTra O MPOXOXKICHUH Y4€OHOM MPAKTUKU: MPAKTUKUA MO TMOTYYCHUIO
MEPBUYHBIX TPO(HECCUOHATLHBIX YMEHUH Y HABBIKOB.

TpeboBanusi, mpeabsBIsieMble K HATUCAHUIO U MPEACTABICHUIO OTYETA.

KonkpeTHoe conepkanue y4eOHOW NPAKTHKU: TPAKTHKU I10 IOJYYCHHIO ITePBUYHBIX
npo(hecCHOHANBHBIX YMEHUN U HaBBIKOB OMPEENSETCS C Y4eTOM BO3MOXKHOCTEH M MHTEpPECOB
Kadeapsl, opraHu3yroiie npakTuky. [1oAroToBka oTuera BKIIOYAET ONMUCAHNUE H CUCTEMATU3AIINIO
pe3yNbTaTOB, MONYUYEHHBIX MPU TOCEHICHUH TMOJpa3felieHui W BBHIMOJHEHUH WHIUBUAYATHHOTO
3aJIaHus TIOITPYIIION CTYACHTOB U3 2-3-X YEJIOBEK M0 TEMAaTHUKE UCCIICIOBaHMS Kadeap.

4. OObem y4eOHOH MNPAKTHKH. NPAKTHKH 10 IOJYYCHHI0O TEPBHYHBIX
npodeccuoHAIBLHBIX YMeHHIl U HABBIKOB

o B 3agerHbIX B akazgem. gacax
Bunsl yueOHol paboThl
eIMHUIIAX
OO0mas TpPyA0eMKOCTh NPAKTHKH 0 Y4eOHOMY 30 108
IUIAHY '
CamocrositeibHas padora (CP), B Tom uncie: 3,0 108
KoHTtakTHas camocTosiTenbHas paboTa 0,4
CamocrosTenpHOe BBITIOJTHEHHE pasziesnoB 3,0 1076
JUCLHIINHBL ’
Bu HTOroBOro KOHTPOJIA: 3a4eT ¢ OLEHKOI
. B 3auetHbIX B acTtpoH. yacos
Bunsl yueOHoI paboTh
eIMHUIIAX
O0mas TpyA0eMKOCTh NPAKTHKH M0 Y4eOHOMY 30 81
IUIAHY '
CamocrositeibHas padora (CP), B Tom uncie: 3,0 81
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KonTtakTHas camocTosiTenbHas pabota 0,3
CaMOCTOSITENBLHOE BBIMIOJIHEHUE pa3zennoB 3,0 80.7
NUCHUIIIINHEI '
Bua uToroBoro KOHTpoJIf: 3a4eT ¢ OLEHKOM

AHHOTaIUsA padoyeil MporpaMmmbl

«IIpon3BoJacTBeHHASI MPAKTHKA: HAY4YHO-HUCCJIeq0BaTebckas padora (b2.B.02(H))

1. Leabp nNpoOU3BOACTBEHHOH TNPAKTHKH: HAYYHO-UCCIEA0BATENbCKOH PpadoThl —
¢dopmupoBaHne HEOOXOAMMBIX KOMIETEHIUH IS OCYIIECTBICHUS HAayYHO-HCCIIEAOBATEIBCKOM
JIeATEILHOCTH 10 HampasiieHuto nmoArotoBku 18.03.02 DHepro- u pecypcocOeperaronye mporecchl
B XUMHUYECKOW TEXHOJOTMH, HEPTCXUMUU W OHOTEXHOJOTHH TIOCPEICTBOM IUIAHUPOBAHUS W
OCYIIIECTBIICHUS SKCIIEPUMEHTAILHOM AESITENFHOCTH HAa OCHOBAaHUH M3YYE€HHBIX JUCUUIUIMH, B TOM
YHCIIe CHeIHMATbHBIX, 1 CAMOCTOSATEIBHO U3Y4eHHONW HHPOPMALIUH.

2. B pe3ysibTare n3y4eHusl JUCHUILVIMHBI 00y4YAIOIMICS M0 MPorpaMMe dakajaBpuara

AOJIKeH 00,1a1aTh CIEIYIOIUMY KOMIETEHIMSIMU:

— TOTOBHOCTBIO M3y4yaTh HAyYHO-TEXHUYECKYI0 MH(POPMALNIO, aHATU3UPOBATH
OTEYECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccieaoBanuii (ITK-13);

— CHOCOOHOCTHIO  MPUMEHSTH  COBPEMEHHbIE  METOABl  HCCIEAOBAaHUA
TEXHOJOTMYECKUX IIPOLECCOB M MPUPOIHBIX CpPEl, HCIOJIb30BaTh KOMIIBIOTEPHBIE
Cpe/ICTBa B Hay4HO-HccieaoBarenbekoi padote (ITK-14);

— CcrmoCOOHOCTBIO TIAHUPOBATH SKCIIEPUMEHTAIBHBIE UCCIIEOBAHUS, MTOTY4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJy4eHHbIe pe3ynbrarhl (I1K-15);

— CIIOCOOHOCTBIO MOJIENIMPOBATh YHEPro- U pecypcocOeperaromnme mpoueccs B
npowmbinuieHHocTd (I[1K-16).

3namo:

— MOPSI0K OPraHU3AIMH, TNIAHUPOBAHUS U IPOBEJCHHS HAyYHO-HCCIIEI0BATEIbCKUX padoT
C MCIOJIb30BAaHUEM IOCJIETHUX HAYyYHO-TEXHUUECKUX JOCTHKEHUN B JTaHHOM 001acTu;

— TEOpPETHYECKHE OCHOBBI M METOJbl MAaTeMaTH4YEeCKOrO0 MOJAETUPOBAHUS XHMHKO-
TEXHOJOTMYECKHUX IPOLECCOB M CHCTEM, aHajiu3a M 00pabOoTKU MHGOpMAlMU U NPUMEHATb 3TH
3HAHUS Ha IPAKTHKE;

— CBOICTBa XMMHYECKUX DJIEMEHTOB, COCAMHEHHM W MaTepuajoB Ha WX OCHOBE IS
pelLIeHNs Hay4YHO-UCCIIe10BaTEeIbCKUX 3a/1aY;

Ymemn:

— OCYUIECTBIIAITh IOMCK, OOpaOOTKYy W aHaliu3 HayYHO-TEXHMUYECKOH HHQpOpMaIUHu IO
PO(UITIO BHIMOTHIEMON pabOThHI, B TOM YKCIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTU;

— paboTaTb Ha COBPEMEHHOM Ja0OpaTOPHOM M KOMIIBIOTEPHOM OOOpYAOBaHUH,
OpPraHW30BBIBATh MPOBEACHUE HKCIEPUMEHTOB W WCIBITAaHWNA, IPOBOIUTH HX O00pabOTKy H
AHAIM3UPOBATH PE3YNbTATHI,

— IPUMEHSTHh TEOPETUYECKHE 3HAHUS, MMOyYSHHbIE MTPH M3YYEHUH €CTECTBEHHO- HAYUHBIX
JUCIUIUIMH W METOJbl MAaTeMaTHYeCKOTO MOJICIMPOBAHUS JUIS aHalu3a SKCIEPUMEHTAIBHBIX
JTAaHHBIX;

Braoemy:

— CMOCOOHOCTBIO pellaTh TOCTaBJICHHBIE 3a/lauM, WCIOJIb3ys YMEHHS W HaBBIKA B
OpraHHu3ali HayYHO-UCCIEA0BATEIbCKUX U TEXHOJIOTHUECKUX padoT;

— CHOCOOHOCTBIO U3yuyaThb HAayYHO-TEXHHYECKYI0 HWH(POPMALMIO, OTEYECTBEHHBIH H
3apyOeKHBIN OIBIT 110 TEMATUKE UCCIIET0BAHUSI.

3. Kparkoe coaep:kaHue NpoM3BOACTBEHHOH NMPAKTUKU: HAYYHO-HCCJIEA0BATEIbCKOM
padoThbI

Brinonnenue u npeacTaBieHue pe3yibTaTOB HAYYHBIX UCCIIEI0BAHMIA.

BrimorHeHne HayYHBIX HCCIIEIOBAaHUH.

CocraBneHnue nporpamMmsbl uccienoBanus. CTpyKTypa U COJEpkKaHUE OCHOBHBIX pa3/iesioB
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0TYeTa O HayYHO-HCCIIE0BATENbCKOM padoTe.

dopmynupoBaHHe IeJeH U 3aa4 UCCIEIOBAHUS; COCTABICHUE aHAIUTUYECKOro 0030pa 1o
TEME HCCIENOBaHus; BbIOOP 3(PQPEKTUBHBIX METOAOB U METOAUK JOCTHXKEHUS HKEIaeMbIX
pE3yJIbTaTOB UCCIIEI0BAHUS.

IIpoBeneHue COOTBETCTBYIOILMX  SKCIEPUMEHTOB S IOJNYYCHHMsS  MPAKTUYECKUX
pe3yJIbTaTOB; aHAIM3, UHTEPIIPETAMs U 0000IIeHNEe Pe3yIbTaTOB UCCIIEOBAHUS; (OPMYITHPOBKA
BBIBOJIOB; HallUCAaHUE OTYETA.

[ToaroroBka Hay4yHOTro J10KJIa/1a U IPE3EHTALINN.

4. O0beMm l'lpOH3B0)ICTBeHHOI7I MPaAKTUKH: Hay‘lHO-I/ICCJ'Ie)IOBaTeJIBCKOﬁ paﬁoTbI

. B 3agerHbIX B akanem.
Bunpr yueOHOM paboThl
eIMHULIAX yacax
O0mas Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IIAHY 3,0 108
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 1,78 64
[IpakTuueckue 3aHsITHs 1.78 64
CamocrositesbHas padora (CP) 1,22 44
KonrtaktHas camocrositenbHast pabora 199 0.4
CaMoCTOsTEIbHOC H3YUYCHHE Pa3/ICIOB JUCITUILUIMHBI ' 43,6
Bujg uTOrOBOro KOHTPOJIS: 3adeT ¢ OEHKOH
Buzsl yaeOHO paboThI B saderiiix B actp. yacax
eIMHUIIAX
OO01masi Tpy10eMKOCTh NPAKTHKH M0 Y4eOHOMY ILUIAHY 3,0 81
KonTakTHas padora — ayIMTOPHbIE 3aHATHS 1,78 48
[IpakTHueckue 3aHATHS 1.78 48
CamocrositesbHas padora (CP) 1,22 33
KonTtaktHas camocrositenbHasi pabota 199 0.3
CaMocTosITENbHOE U3YUYEHUE PA3AEIOB IUCIUIUIMHBI ’ 32,7
Buj HTOroBOro KOHTpOJIs: 3auer ¢ oneHkoii

AHHOTanus padoyeil NPOrpaMmbl
«IIpou3BoaCTBEeHHAs MPAKTHKA: NMPAKTHKA 110 MOJYYCHHIO NPO¢eCcCHOHATBHBIX YMEHUN H
onbITa NpodeccuoHaNbHOI aesaTeabHocTHY (B2.B.03(I11))

1. Ienp MpakTHKH — NPAKTUYECKOE H3YUYEHUE TEXHOJOTMYECKHX LHKIOB NPOU3BOJCTB
Pa3IUYHBIX BUJI0B XMMHUYECKOH MPOIAYKIMH, CTPYKTYpPbI IPEINPUITHS, METOJOB U 0COOEHHOCTEN
yIpaBJIeHUs] TPOU3BOJCTBEHHBIM mporeccoM. dopMupoBaHue y oOydaromierocs CHocoOHOCTH
OCYIIECTBIISITh OJHEPro- M pecypcocOeperarouuil TEeXHOJIOTMYECKUH MpoLecc MPOU3BOJCTBA
Pa3IMYHBIX BUJOB XUMUYECKON MIPOLYKIIMH.

2. B pe3yabTaTte MNpPOXO0:KAEeHWS NPOW3BOACTBEHHOH MNPAKTHUKHU: NPAKTHKH 110
MOJIYYeHHI0 NPO(EeCCHOHAIBHBIX YMEHMH M ONbITa NPO(PECCHOHATLHON [AeATEeJIbHOCTH
o0yyaroumuiicas mo mnporpamMmme OakajaBpuara J0J/LKeH  00JaJaTh  CJeAYIOIMMHU
KOMIICTCHIUSIMU::

— CIIOCOOHOCTBIO OCYIIECTBIISATH TEXHOJIOTUYECKHHA MPOIIECC B COOTBETCTBUU C
pEerJaMeHToOM M HCIOJIb30BaTh TEXHUYECKHE CpPEICTBA ISl HM3MEpPEHUS OCHOBHBIX
napaMeTpOB TEXHOJIOTUYECKOTO TIpoLecca, CBOMCTB chipbs 1 npoaykiun (ITK-1);

— CIIOCOOHOCTBIO y4acTBOBaTb B COBEPIICHCTBOBAHUH TEXHOJIOTHUECKUX
MIPOIIECCOB C TMO3MUIIUN PHEPTO- U pecypcocOepekeHus], MUHUMH3AIINA BO3JICUCTBUS Ha
okpyxaromryto cpeny (ITK-2);

— CIIOCOOHOCTBIO MCIIOJIB30BaTh COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHH,
IpOBOIUTH 00pabOTKY MH(OPMAIIMK C MCIIOJIB30BAaHUEM HPUKIIAJHBIX Mporpamm u 6a3
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JaHHBIX JUISL pacyeTa TEXHOJOTMYECKHUX IMapamMeTpoB O00OpYAOBaHHS M MOHHTOPHHIA
npupoaubix cpex (IMK-3);

— CmOCOOHOCTBIO HCHOJB30BaTh HOPMATHBHBIC JOKYMEHTHI 10 KAayeCTBY,
CTaHJIapTU3aAIMK U cepTrdukanuu npoaykroB u uznenui (I1K-4);

— TOTOBHOCTBIO OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKHUE PEIICHUS MpHU
pa3paboTKe TEXHOJIOIMYECKUX TIPOIECCOB; BBIOMPATh TEXHUYECKUE CpPEIACTBA U
TEXHOJIOTHH, HAIPABJICHHbIE HAa MHHHMH3AIMIO AHTPOIIOTCHHOTO BO3JEHCTBUS Ha
okpyskarorryio cpeay (ITK-5);

— CHOCOOHOCTBIO CJEIUTh 32 BBIOJHEHUEM MPAaBHJI TEXHUKH OE30MacHOCTH,
MPOU3BOJICTBEHHOW CAHUTAPHH, TMOXAPHON OE30MACHOCTH W HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

— TOTOBHOCTBIO OCBaMBaThb U OJKCIUIyaTHpOBaTh HOBOE 00OpYIOBaHHE,
NPUHUMATh YYacTHUE B HATAKUBAHUU, TEXHUYCCKHUX OCMOTpAX, TEKYIIUX PEMOHTaX,
IPOBEPKE TEXHHUYECKOTO COCTOSIHUS 000pya0BaHus U porpamMmmubix cpencts (ITK-7);

— CcrmoCcOOHOCTHIO MCHOJB30BATh AJEMEHTHI IKOJIOT0-3KOHOMHUYECKOIO aHaIn3a
B CO3JIaHMH SHEPro- u pecypcocodeperarommx rexuonoruii (I1K-8);

— TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHHYECKYIO MH(POPMAIUIO, aHATH3UPOBATH
OTEYECTBEHHBIH U 3apyOeKHBII OIMBIT 10 TeMaTuke uccneaoBanuii (ITK-13);

— CHOCOOHOCTHIO  MPUMEHSATH  COBPEMEHHBIE  METOABI  HCCIENOBAHUS
TEXHOJIOTHYECKHX TMPOLECCOB M TMPUPOIHBIX Cpel, HCIOIb30BaTh KOMIBIOTEPHBIC
Cpe/ICTBa B Hay4HO-KccienoBarenbekoit padore (ITK-14);

—  CIIOCOOHOCTBIO MJIAHUPOBATH IKCIIEPUMEHTAIBHBIC UCCIICI0BAHMS, TOIYy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJydeHHbIe pe3ynbraThl (ITK-15);

— crmocoOHOCTBhIO MOJIEIUPOBATH HHEPTO- U pecypcocOeperaroime mpoueccsl B
npombinuieHHoctd (I[TK-16).

3namu:

—  TEXHOJIOTMYECKHWE TPOIECChl M OCHOBHOE TEXHOJOruyeckoe o00OpyaoBaHuE,
UCIIOJIb3YEMOE B XUMHUKO-TEXHOJOTUICCKIX MTPOU3BOJICTBAX;

— OCHOBHBIC TMPUHIUIBI, METOABI U (POPMBI KOHTPOIS TEXHOJIOTUYECKOTO TMpolecca U
KauecTBa MPOYKIINH;

— OCHOBHBIE HOPMATHUBHBIC IOKYMEHTHI IO CTAHJIAPTHU3AIMHA W CEPTUDUKANUN MTPOTYKITUU
XUMHYECKHUX TPEIIPUITH];

— MpaBWJIa TEXHUKH OE30MAaCHOCTH W TPOU3BOJCTBCHHON CaHUTAPWH; OPTaHU3AI[MOHHYIO
CTPYKTYpY NPEANPUSATHUS;

Ymems:

- MPOBOJUTH aHAIU3 TEXHOJOTHYECKHX IPOIECCOB, TEXHOJOTHYECKOrOo 000pYAOBaHUSA,
XUMHUKO-TEXHOJIOTHYECKMX  CHUCTEeM KaK  OOBEKTOB  MOJCITUPOBAHUS,  IPOCKTUPOBAHUS,
ONTUMM3AINH U YIIPABJICHHUS,

- TNPUMEHATh Ha TPAKTHKE TEOPETHUYSCKHWE 3HAHUS B O0JIACTH MaTeMAaTHYECKOTO
MOJICTTMPOBAHUS JHEPTO- M PECYPCOCOEPETAIOIINX XUMUKO-TEXHOIOTHUECKUX MPOIIECCOB;

— aHAM3UPOBATh TEXHUUYECKYIO TOKYMEHTAIIUIO, PEaTN30BhIBATh HA MPAKTUKE TPEOOBaAHUS
HOPMATHBHOW JOKYMEHTAIMH B 00JAaCTH CO3JaHUs DHEPTo- U pecypcocOeperaromux mporeccoB B
XUMHUYECKON TEXHOJIOTUU, HEPTEXUMUU U OMOTEXHOJIOTHH.

Bnaoemy:

— METO/JaMH MPOCKTUPOBAHUS TEXHOJOTHYECKHX IUHUN M T0a00pa TEXHOJIOTHYECKOTO
000py/I0BaHUs, METOJIaMHU YIIPABIICHUS TEXHOJIOTHUYSCKUMH MPOIIECCaMU M BBIOOpA MPOTPaMMHO-
anmapaTHBIX CPECTB KOHTPOJIIS U YIIPABICHUS TEXHOJIOTHUECKUMHU MPOIECCAMU;

-  METOJlaMH TPOBEJCHUS BBIYUCIHUTEIBHBIX OJKCIIEPUMEHTOB C  HCIOJIH30BAaHUEM
CTaH/JIapPTHOTO U CHEIHATU3UPOBAHHOTO IPOTPAMMHOTO 00ECTICUeHHS;

— CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBISATH TEXHOJIOTMYECKUH TIpolecc B
COOTBETCTBHUH C PETIIAMEHTOM.
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3. Kparkoe coaep:xaHue NPOM3BOJACTBEHHON MPAKTHUKH: NMPAKTHKH IO MOJY4YeHUIO
NMEePBUYHBIX YMEHUH H ONBITA PO ECCHOHATBHOH AeATeILHOCTH

IIpon3BoacTBEHHAs NPAKTHKA: IIPAKTHKA IO IOJIYYECHHMIO IIEPBHYHBIX YMEHHUH M OIIBITA
npodeCCHOHATBLHOM EATETHOCTH COCTOUT U3 JIBYX JTAIOB!

— O3HAKOMJICHHE C TEXHOJIOTHEHN MPOU3BOACTBA U MECTOM NPOM3BOACTBEHHOM NPAKTUKY;

— IPAaKTHYECKOE OCBOCHHE TEXHOJIOTMYECKUX IIPOLECCOB M METOAOB UX KOHTPOJIA Ha
OPENIPUATHIX XUMHUYECKOH IPOMBIIIJIEHHOCTH Ha OCHOBE W3YyYECHMS TEXHOJOIMYECKUX
PErIaMEeHTOB IIPOU3BOJICTB, IPOBEACHUE MOACIUPOBAHUSA XUMHUKO-TEXHOJIOIMYECKHUX IIPOLIECCOB C
MCII0JIb30BaHUEM CTaHJIAPTHOI'O IIPOIPAMMHOr0 0OecredeH sl (MHAUBUAYAIbHOE 3aJaHUE).

1. O3HakoMmIIeHHE € TEXHOJIOTMEW NPOM3BOJACTBA OCYLIECTBIIAECTCA B BUAE DKCKYpCUH Ha
OPEINPUSATHS COOTBETCTBYIOMIETO MPOGWIs. A TakkKe IyTeM H3yYeHHS TEXHOJOTUYECKHX U
TEXHUYECKHUX JOKYMEHTOB, IPEAOCTaBIISIEMbIX OpPraHU3alUsMH — MECTAMHM IIPOU3BOJCTBEHHOU
npaktuku. Ilpu mocemienuu npennpuatvs (OpraHu3aluy) U O3HAKOMIIEHHS C JESTEIbHOCTBHIO
00BEKTa UCCIIEA0BAHUS 00y4aroLHiics JOKeH coopaTh MaTepuall, HEOOXOIUMBIH /1J1s IOATOTOBKU
OTYEeTA I10 IIPAKTUKE.

OT4er 1o MpaKkTUKE BKIIIOYACT:

- HICTOPUYECKYIO CIIPaBKY O MPENIPUATHH;

- HOMEHKJIaTypPy BBIIIYCKa€MOM MPOAYKLUU;

- BUJIbI 1 HOPMBI pacxoia ChIpbEBbIX MAaTEPUAJIOB;

- OIIMCaHHE OCHOBHBIX TEXHOJIOIMYECKHUX IIPOLIECCOB IIPOU3BOJICTBA;

- METO/IbI KOHTPOJISI TEXHOJIOTHYECKUX ITaPAMETPOB IIPOLIECCOB;

- MEPONPUATHS 110 YCTPAHEHHUIO OTKIOHEHUH (HapyllIeHUl) peKUMHBIX [TapaMeTpoB paboThI
000py/1I0BaHUs U TEXHOJIOTHYECKUX MTPOLIECCOB;

- METO/Ibl 0€30I1aCHOTO BEJICHHSI TEXHOJIOTHYECKUX MTPOLIECCOB;

- XapaKTEepUCTHKH HCTOYHHKOB BBIOPOCOB, cOpocoB M 00pa3oBaHUS OTXOJOB Ha
IIPEIIPUATHH;

- METOJBI U CPEJICTBA 3aLIUTHI OT BPEIHBIX HETATUBHBIX ()aKTOPOB HA MPEIIPUATHH;

- ONMCAHME CPEICTB ABTOMATU3aLlMU M YIPABIEHUS INPOU3BOJACTBOM M XapaKTEPUCTHKH
TEXHUUYECKUX U JIp.

2. IlpakTHuecKkoe OCBOEHHE TEXHOJIOTMYECKHX ITPOLIECCOB HAa KOHKPETHOM IPEANIPUATUU
0oOy4aromuiics OCYHIECTBIISIET B COOTBETCTBUM C HWHIAUBUAYAIbHBIM 3a/laHUEM [0 IPAKTHKE,
KOTOpPO€ BKJIFOYAECT:

- U3y4YECHHE aCCOPTUMEHTA BBIITYCKAeMOMN NPOAYKINHU, UX BUAOB U MAPOK;

- TpeboBanusg ['OCT P u npyroit HOpMaTHUBHOM JOKYMEHTAllMM K KaueCTBY BBITYCKaeMOMH
[POAYKIINH;

- U3y4YEHHE ChIPbEBBIX MaTEPUAIOB U METO/I0B BXOJJHOTO KOHTPOJISl KAYECTBA;

- METOJbl UM METOAMKHU TPOBENEHUS HCHBITAHUN W KOHTPOJS KadecTBa XHMHUYECKOM
IPOAYKIIMH U PA3IMYHBIX BUAOB €€ ONTaCHOCTEN;

- U3y4YEHHUE MapaMeTPOB TEXHOJIOTMYECKOIO IPOLECCca, MPEIyCMOTPEHHBIX B PETJIaMEHTE, U
METOJIOB €0 KOHTPOJIS;

- moApoOHOEe OMHMCaHWE BUJA U THMA OOOPYAOBAaHUS Ui OCYIIECTBIEHUS KOHKPETHOTO
TEXHOJIOTMYECKOI0 IPOLECCa;

- U3Y4YEHHE METOJ0B KOHTPOJII M JUArHOCTUKH HEMCIPABHOCTEN M OTKa30B 000pYy/10BaHUS,
KOHTPOJIbHO-U3MEPHUTEIbHBIX TPUOOPOB U JIp.;

- JelcTBUA OOCITY)KHBAIOIIErO IEpCOHaja MPU YpPE3BBIYANHBIX CHUTYyallUsX Ha OCHOBE
M3YYEHHUs TEXHOJIOTMYECKHX PETIAMEHTOB M IUIAHOB JIOKAJIU3ALUU U JIMKBUIALNUN YpE3BbIYaHbBIX
CUTYalHii;

- u3ydeHHe (PYHKIMOHAIBHBIX BO3MOXKHOCTEH CIEMUATU3UPOBAHHOTO MPOTrPAMMHOIO
oOecrnieyeHus JUIsl peleHs 3aa4 MOJEIMPOBAHUS, ONTUMH3AINH, IPOSKTUPOBAHUS U YIIPaBICHUS
XUMHKO-TEXHOJIOTMYECKHUMHU MPOLECCAaMU M CHCTEMaMM U NMPHOOpETeHNEe NPAaKTUYECKUX HaBBIKOB
paboThI C UCTIOIB30BAHUEM OJHOTO MM HECKOJIBKUX MPOTPAMMHBIX CPEJICTB.
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IIpy BBINOJHEHMM WHAMBUIYAIBHOTO 33JaHUS CTYIEHT JOJDKEH coOpaTh Marepuaibl IO
CTPYKTYpE HpPEONpUsATHs, METOJaM YIPABJICHUS, CUCTEME COBbITa TOTOBOW MPOAYKIIUH, METOJaM
KOHTPOJISI M YIPaBICHHUsS KadyeCTBOM OKPYKAIOWIEH Cpelabl Ha NPEIIPHUSITHH, BO3MOKHBIM
TEXHOJOTMYECKUM HapYLUIEHUSIM U OTKJIOHEHUSAM U JIp.

4.00beM MNPOU3BOJACTBEHHON TNPAKTUKHM: NPAKTUKH 10 TMOJYYEHUI0 TEePBUYHbBIX
YMEHH H ONbITA NPOodecCHOHAIBHOM AeATeTbHOCTH

Bunsr yaeOHoI paboTh 3a4eT. eIUHHUII AxaneM. yacoB
O01masi Tpy10eMKOCTb NPAKTHKH 110 Y4eOHOMY 30 108
IJIAHY ’
CamocrositesibHas padora (CP), B ToMm yncie: 3,0 108
KonrtakTHas camocTosiTenbHas pabota 0,4
CamocrosiTeTbHOE BBITIOJTHCHHE paszeioB 3,0 1076
NUCHUIIINHEI '
Buja uToroBoro KOHTpoJIsi: 3a4eT ¢ OLeHKOMH

Buapl yue6HOI paboThl 3a4er. eIUHHUII ACTpOH. yacoB
OO0masi Tpy10eMKOCTh NPAKTHKH 10 Y4eOHOMY 30 81
IUIAHY ’
CamocrositeabHasi padora (CP), B Tom yucie: 3,0 81
KonrtakTHas camocTosiTenbHas pabota 0,3
CamocrosiTeTpHOe BBITIOJIHCHHE paszeiioB 3,0 80.7
IYCHUTLIINHEI '
Buj uToroBoro KOHTpoOJIs: 3a4eT ¢ OLeHKOH

AHHoTanusa padoyeii nporpammbl «Ipenaunmiaomuas npakruka» (b2.B.04(I1x))

1. Henb mMpakTHMKHM — 3aKperyieHUE TEOPETHYECKHX 3HAHUM M NMPAKTUYECKUX HaBBIKOB,
NOJYYEHHBIX B Mpoliecce 00ydeHus Mo mporpaMme OakajgaBpuara; NpUOOpEeTeHUe MPaKTHUYECKOro
onbiTa pabOThl € MCTOYHMKAMHM HAyYHO-TEXHMYECKOHM HWH(OpMallM{, OIbITa IOCTAHOBKH U
BBINIOJIHEHUSI  HAYYHO-UCCIIEJOBATEIbCKUX W PAcUETHO-NIPAKTUYECKUX  3a/]ay; OBJIAJICHUE
METOJ0JIOTHE M METOJAMHU KOMIIBIOTEPHOTO MOJIEJIMPOBAaHUS M 00pabOTKH pe3yJabTaTOB
UCClieIoBaHMs; cOOp, TMOJArOTOBKAa M  aHAJIW3 MaTepualoB IO TEMaTUKE BBIITYCKHOM
KBaJIM(DUKALIMOHHOM paboTHI.

2. B pe3yabTrare nNpoXo;KAeHHs NPEJAUIVIOMHONM NPAKTHKH O0y4Yaloluiicd 1o
nporpamMme 0aKajaBpuaTa J0JKeH 00/1a1aTh CIeIyIOIMMHI KOMIIETEHIUSAMU:

— CIOCOOHOCTHIO OCYIIECTBIISITh TEXHOJIOTMYECKHM MPOLECC B COOTBETCTBUU C
periaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEICTBA s HM3MEPEHHS OCHOBHBIX
apaMeTPOB TEXHOJIOTMYECKOTO TpoIiecca, CBOMCTB chiphs U npoaykimu (ITK-1);

— CHOCOOHOCTBIO YYacTBOBAaTh B COBEPILIEHCTBOBAHMHM TEXHOJIOTMYECKHX
MIPOIIECCOB C MO3HUIUN PHEPTO- U pecypcocOepeKeHusi, MUHUMH3AIIMNA BO3JICUCTBUS Ha
okpyxatonryto cpeny (ITK-2);

— CIIOCOOHOCTBIO MCIIOJIB30BaTh COBPEMEHHbIE NHPOPMALIMOHHbBIE TEXHOIOTHH,
POBOAUTH 00pabOTKYy MH(OPMAIIMK C UCHIOIb30BAaHUEM MPUKIIAJAHBIX MTporpaMMm u 0a3
JAHHBIX JUIS pacdeTa TEeXHOJOTHMYECKUX IMapamMeTpoB OOOPYAOBaHHMS M MOHUTOPHHIA
npupoabix cpen (ITK-3);

— CHOcOOHOCTBhIO HCHOJB30BaTh HOPMATHBHBIE JOKYMEHTBHI 110 KayecTBY,
CTaHAapTU3alMU U cepTrduKau npoaykToB u u3nenuii (I1K-4);

— TOTOBHOCTbIO OOOCHOBBIBATh KOHKPETHBIE TEXHHUUYECKHE pELICHUs IMpH
pa3paboTKe TEXHOJIOIMYECKUX TIPOIECCOB; BBIOMpPATh TEXHUYECKUE CpPEIACTBA U
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TEXHOJIOTUH, HANpaBJICHHbIE HAa MHHHAMHU3AIMIO AHTPONOTCHHOTO BO3JEHCTBHS Ha
okpyxatornryto cpeny (ITK-5);

— CIIOCOOHOCTBIO CJIEIUTHh 32 BBITOJHEHUEM MPaBUJI TEXHHKH O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHWUTapWH, MOXApHOW OE30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

— TOTOBHOCTHIO OCBaMBaTh M O3KCIUTyaTHPOBAaThb HOBOE 00OpYIOBaHUE,
NPUHUMATh yYacTHE B HATAKUBAHWUU, TEXHUYCCKHMX OCMOTpPAX, TEKYIIUX PEMOHTaX,
IPOBEPKE TEXHHUYECKOTO COCTOSIHUS 000pya0BaHus U porpamMmmubix cpencts (ITK-7);

—  CIIOCOOHOCTBIO HCITOJIB30BATh 3JIEMEHTHI IKOJIOT0-9KOHOMHUYECKOTO aHaju3a
B CO3JIaHHMH SHEPro- u pecypcocodeperarommx rexuonoruit (I1K-8);

— TOTOBHOCTBIO M3y4yaTh HAyYHO-TEXHUYECKYI0 MH(POPMALUIO, aHATU3UPOBAThH
OTEYECTBEHHBIN M 3apyOeKHBIN OIBIT 10 TeMaTuke ucciaenoanuii (ITK-13);

— CIIOCOOHOCTBIO  TIPUMEHSATH  COBPEMEHHBIE  METOJABl  HMCCIICIOBaHHS
TEXHOJIOTUYECKUX TPOLECCOB W TPUPOAHBIX CpEed, HCIOJIb30BATh KOMIIBIOTEPHBIE
Cpe/ICTBa B HAyYHO-HcCea0BaTenbekoi padote (ITK-14);

—  CIIOCOOHOCTBIO MJIAHUPOBAThH IKCIICPUMEHTAIBHBIC UCCIICIOBAHUS, TOJIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4eHHbIE pe3ynbrarhl (I1K-15);

— CIIOCOOHOCTBIO MOJIEIMPOBATh YHEPro- U pecypcocOeperarome mporueccs B
npowmbinuieHHocTd (I[1K-16).

3name:
— OCHOBBI TEOPETHYECKOTO WCCICIOBAaHMS W M3Y4YCHUS OOBECKTOB IMPAKTHUYCCKUX
UCCIICIOBAHWA — TEXHOJIOTMYECKUX IPOIECCOB, OOOPYIOBAaHMS, YCTAHOBOK XHMHYCCKHX,

He()TEeXUMHUUYECKHX U OMOTEXHOJIOTHYECKUX MPOU3BO/ICTB;

—  COBpPEMEHHbIE HAy4yHble KOHLEMIMM B  O0JacTH  CO3JaHUS  HDHEPro- U
pecypcocOeperaronmx IpoleccoB B XUMHUUECKON TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIOTUH;

— CTPYKTYpY M METOJAbl YIPABICHHUS COBPEMEHHBIM MPOU3BOJICTBOM XUMHYECKOH U
CMEKHBIX 00JIaCTEH MPOMBIIIIICHHOCTH;

- METOAbl MATeMaTHYeCKOr0 MOJEIUPOBAaHUA JJIA pELIeHUs 3a]ad ONTHUMU3ALNH,
MIPOCKTUPOBAHUS U YIIPABJIEHUSI DHEPro- M PecypcocOeperaroimMi XUMUKO-TEXHOJIOTHIECKUMU
MPOLIECCAMH U CUCTEMaMU;

- METOJIbI U CPEJICTBA KOHTPOJIS U YIPABJICHUS] KAYECTBOM OKPYXKAIOIIEH CPEJIbl;

- METOABbl aHallu3a TEXHOJIOTUYECKUX TIPOIECCOB KaK OOBEKTOB MOJICIHPOBAHUS,
ONTUMU3AINH U YITPABJICHUS;

- COBPEMEHHbIE HOPMATUBHBIE TOKYMEHTHI IO KOHTPOJIKO KaUY€CTBa XUMUYECKON MPOTYKLIUU
1 0€301aCHOTO BECHUS TEXHOJIOTUUYECKHX MPOIIECCOB;

Ymems:

— paboTaTh C TEXHOJIOTMYECKOM M TEXHMYECKOM JIOKyMEHTalued, TMOJIb30BaThCs
WH()OPMAIIMOHHO-CTIPABOYHBIM  aIlllapaTOM, B TOM YHCJIE C HCIOJIb30BAHHEM DJIEKTPOHHBIX
OMOTMOTEYHBIX CHUCTEM, HH(POPMAIIMOHHO-00pa30BaTEIbHBIX MOPTATIOB JIJIsI TMOHCKAa CBOMCTB
BEIIIECTB M XAPAaKTEPUCTUK TEXHOJOTHUECKOTO0 000OpyHAoBaHUs, O0GOPMIISTH PE3yJIbTaThl HAY4YHO-
MPaKTUYECKUX UCCIET0BAHUI;

— HCTOJIb30BaTh TMOJYYCHHBIC TEOPETHUYECKHUE 3HAHUS [JII MOJACIHUPOBAHUS, CHUHTE3a W
yIpaBlIeHUS] TEXHOJOTHYECKHMMH TIpOIlecCaMU, OOOpPYIOBAaHUS U XHUMHKO-TEXHOJIOTHUYECKUMU
CHUCTEMaMHU B XUMHUYECKOU, He(PTEXUMHUUECKONU U OMOTEXHOJIOTHIECKOMN MPOMBIIIIJIEHHOCTH;

- TPUMEHSATh METOJbI TOMCKA MCXOJHBIX JaHHBIX C HCIOJIb30BaHHEM HH(DOPMAIMOHHBIX
CHCTEM 10 TEeMAaTHKE BBITYCKHON KBATM(PUKAIMOHHON PaOOTHI /ISl TIOJTOTOBKH UX WM MPOBEIACHUS
BBIYMCIIUTENbHBIX 3KCIEPUMEHTOB;

- HCTIOJB30BAaTh COBPEMEHHBIE MAKEThl MPOTPaMM IS PEIICHHsS 3a7ad MOJEITHPOBAHMUS,
ONTUMM3AIMA WM YIPABICHUS SHEPro- H PecypcocOeperarinMi MpoleccaMu B XHUMHUYECKOM
TEXHOJIOTHH, HEPTEXUMHUH ¥ OMOTEXHOJIOTHH;

Bnaoems.:
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— HaBbIKAaMH CaMOCTOATEIbHOW pabOThl C HCTOYHMKAMHM HaydyHOM uHMOpManuu,
pedepupoBaHusl HAYYHBIX ITYOJIUKAlMid, OOOOIIEHUS TEPEeOBOrO OMbITA W JIYYIIUX MPAKTHK
MPUMEHUTEIHHO K 00BEKTY HCCIIeI0BaHMUs BBITYCKHON KBaTU(UKALMOHHON pabOoTHI;

— MeETOoAaMH NPOEKTHUPOBAHUS OCHOBHBIX M BCIIOMOTATENbHBIX LIEXOB MPEANPUITHS
XUMHUYECKON TPOMBIIIIJICHHOCTH, CIIOCO0AMHU pacdeTa TEXHOJIOTUYECKOT0 000pYA0BaHMS;

- HaBBIKAMU CHCTeMaTu3aluu, oOpabOTKM M O00O0OIICHHS PEe3yIbTAaTOB KOMIIBIOTEPHBIX
JKCIIEPUMEHTOB

3. Kpartkoe cogep:xaHue npeiunJOMHON MPAKTUKHA

TemaTnka npeaIUIUIOMHON NPAaKTUKU CTYACHTOB OakajaBpuaTa ONpeIeseTcss TeMaTHKOU
UX BBITYCKHOW KBaJIM(UKAIIMOHHON PabOTHI.

[IpennuruioMHas MpakTHUKa MPOXOAUT B JIAOOPATOPHSIX M KOMITBIOTEPHBIX Kilaccax Ha
Beimyckatomux kageapax KXTII u KHUC XT U JpYrux Hay4HBIX JabopaTopusx,
TEXHOJIOTUYECKUX MOJpa3IeieHusX, nHpopManuonnsix neHtpax PXTY um. 1. . Menneneesa.
CtTyneHThl 3HAKOMATCS C HAay4HOH paboToil kadeap W B OTHEIbHBIX CIIy4asiX NMPUBJICKAIOTCS B
Ka4yeCTBE MCIIOJHUTENIEH K PEIIEHUIO OTIAEJbHBIX 33/1a4 B paMkax BbinosHseMblx HUP u rpanTos,
OCBaMBAIOT METOJbl KOMIIBIOTEPHOTO MOJECIUPOBAHUS, ONTHUMHU3ALMM, YIPABIECHUS XUMHKO-
TEXHOJOTMYECKMMH IPOLECCaMH U CUCTEMaMH; NPUOOpPETarOT HABBIKM IOMCKA U IOJATOTOBKHU
uHbopMallii, B TOM 4YHCIE C HCIOJIb30BAHUEM CIICHUAIN3UPOBAHHBIX 0a3 HaHHBIX, I
IIPOBEJCHUSI PAcueTOB II0 TEMAaTHKE BBIITYCKHONW KBaIM(PUKAMOHHON padOThl, y4acTBYIOT B
00paboTKe pe3yabTaTOB UCCIECIOBAHMS U MMOATOTOBKH UX K MyOJIUKAIIHH.

Bo BpeMs npoxoxaeHus NpeJAUILNIOMHOM NMPAKTUKHU CTYIAEHTHl COOMpAaIOT MaTepUallbl 10
TEMaTHKE BBIMYCKHON KBaMM(PUKAIIMOHHON pabOThl, aHAIM3UPYIOT HX, HAMEYalOT OCHOBHBIE
HaIpaBJICHUS U 331a4u pabOThI, BbIpa0AThIBAIOT METOA0JIOTHIO PELLIEHUS 3TUX 33/1a4.

4. O0beM npeIUIIIOMHONH NPAKTHKHU

o B 3aueTHBIX B akanem.
Bunsr yue6HOI paboThI
CIMHULIAX gacax
OO01asi TPY10€eMKOCTh NPAKTUKH M0 Y4€OHOMY IIAHY 9 324
CamocrositesbHas padora (CP): 9 324
CaMOCTOSITEIbHOE BHIMIOJTHCHHUE PA3/ICIIOB JIUCIIUTIIHHBI 9 323,6
KonTakTHas camocrosiTenbHas paboTa 0,4
Buja nTOroBoro KOHTpoOJIs: 3a4eT C OLEHKOI
Bunpl yue6HOI paboThI Bcero
3a4er. eqUHNILL AcTpoH. yacoB
OO0mas TpyA0eMKOCTh NPAKTHKH M0 Y4eOHOMY 90 243
IUIAHY '
CamocrositeibHas padora (CP), B Tom uncie: 9,0 243
CamocTosTenpHOoe BBITIOJTHEHHE pas3zenon 242 7
IACIIATUINHEL 9,0 ’
KoHTtakTHas camocTosiTenbHas paboTa 0.3
Buj HTOrOBOro0 KOHTPOJIS: 3a4eT ¢ OIeHKOM

4.6 I'ocynapcTBeHHasi HTOrOBAasi ATTECTALMSA: 3AMTA BbIIYCKHOH KBATH(PUKALNOHHOMI
padoThl, BKJII0OYasi IPOLeAYPY NOATOTOBKH K 3amuTe U npoueaypy 3amurthl (b3.5.01)
1. Hean rocy1apcTBEeHHOM HTOTrOBOM aTrecTaluu: 3alIUThI BbIIYCKHOM
KBAJIU(PUKANMOHHOM PadOThl, BKJIOYasi MPOIEIYPy MOATOTOBKH K 3alUTE U NPOUEIYPY
3aIIMTHI — BBISBICHHE YPOBHS TEOPETUYECKOW M NMPAKTUYECKOW TOATOTOBICHHOCTH BBITYCKHUKA
By3a K BBINOJHEHHIO MPO(ECCHOHATIBHBIX 3a/ad M COOTBETCTBHUS €ro MOJATrOTOBKH TpPeOOBaHUSAM
®I'OC BO mo HamparieHnto noarotoBku OakanaBpoB 18.03.02 DHepro- u pecypcocbeperaromniue
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IPOLECCHl B XMMHUYECKOH TEXHOJOTMH, He(PTEXHMMUU W OnoTexHojoruu, npoduiab «OCHOBHBIC
IPOIECChl XMMUYECKHUX MPOU3BOJCTB U XUMHUECKasi KHOEPHETHUKA

2. B pe3yabTaTe rocy1apcTBeHHON HTOroBOii aTTeCTAlMM: 3aIUTHI BBIMYCKHOWM
KBAJIM(PUKANMOHHOI padoThl, BKJIWYAS NPOUEIyPY MOATOTOBKH K 3alUTe W NMPOUETYPY
3alMTHI, Y CTY/IEHTA NMpoBepsieTcsi c(POPMUPOBAHHHOCTH CJIeIYIOIIMX KOMIEeTeHIHIi, a TaK:Ke
CIeIyIOIIUX 3HAHUH, YMEHMiIi M HABBIKOB, NMO3BOJSIIOIIUX OLEHUTH CTeNeHb TOTOBHOCTH
0o0y4JaomuxcH K gajbHeimed npogeccMoOHAIbHOM eI TeJIbHOCTH.

BbimyckHUK, OCBOMBIIMK mporpammy OakandaBpuara, IOJDKEH 007aJaTh CIeTyIOUMMU
KOMITCTEHIHSMHU:

CIOCOOHOCTBIO  HMCIIONIB30BaTh OCHOBBI  (puocodpckux 3HaHMN Ui (OPMHPOBAHUS
MuUpoBo33pendeckoi mosuiun (OK-1);

CIOCOOHOCTBIO AHAJIM3UPOBATh OCHOBHBIE ATallbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs 001IecTBa 1151 GopMUpOBaHuUs rpaxaanckoi mosummu (OK-2);

CIOCOOHOCTBIO HCIOJB30BATh OCHOBBI SKOHOMHUYECKHX 3HAHUH B pa3IMYHBIX cdepax
xusnenestensaoctu (OK-3);

CIIOCOOHOCTBIO  HCITIOJIB30BAaTh OCHOBBI IPABOBBIX 3HAaHUM B Pa3sNUYHBIX cdepax
xu3HenesrensHoct (OK-4);

CIIOCOOHOCTHIO K KOMMYHHMKAallMM B YCTHOH W NHUCBMEHHOH (opMax Ha pPYCCKOM U
MHOCTPAaHHOM SI3BIKAX JJISl PELICHHS 33/1a4 MEKIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOICHCTBHS
(OK-5);

CHOCOOHOCTBIO paboTaTh B KOJUIGKTHBE, TOJEPAHTHO BOCIPUHHMATH COIUAIIBHBIC,
ITHUYECKUE, KOHPECCHOHAIBHBIC U KyabTypHbIe pasnuuus (OK-6);

CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoobpasosanuto (OK-7);

CIIOCOOHOCTBIO MCIIOJIB30BAaTh METO/IBI M CPEACTBA (PU3MYECKON KYJIbTYPHI A1l 00ECIICYCHUS
HOJTHOLIEHHOH colMaiibHO# 1 npodeccnonansHoi nesrenbroctd (OK-8);

CIIOCOOHOCTBIO HCIIOJB30BaTh MPHEMBI MEPBOH IOMOIIM, METOJbl 3aIIUTHl B YCIOBHSIX
ype3BbryaiiHbix curyaiuii (OK-9);

o01enpogeccuoHAIbHBIMH KOMIIETEHIMSIMU:

CTIIOCOOHOCTBIO pemIaTh CTaHAAPTHBIE 3a7a4l POPECCUOHATBFHON IEeSATEIFHOCTH Ha OCHOBE
UHPOPMALIMOHHOM ©  Oubnuorpaduyeckoil KyJabTypbl C TNPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMA H C Yy4YeTOM OCHOBHBIX TpeOOBaHUI WH(POPMAMOHHOM
6e3omacHoctr (OITK-1);

CTIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JHCIUIUIMH B
npopecCHOHATBHON ~ AEATENbHOCTH, NPUMEHATh METOJbl MaTeMaTHYeCKOro aHajau3a M
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIIeprUMeHTanbHOro uccienoBanus (OITK-2);

CIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHbBI JJIsI MOHUMAaHUs
OKpy»Xaromiero mupa u siieanii mpupo;st (OI1K-3);

NpogecCHOHAIBLHBIMH KOMIIETEHIIUSIMH, COOTBETCTBYIOIIMMHU BHUJaM NMPO(eCcCHOHANBHOM
NesITeTbHOCTH, Ha KOTOPBIE OPUEHTHPOBAaHA IporpaMMa OakagaBpuara:

RPOU360OCHIBEHHO-MEXHOI0ZUYUECKAA 0eAMENbHOCY

CTIOCOOHOCTBIO OCYIIECTBIISATh TEXHOJIOTUIECKUAN TPOIECC B COOTBETCTBHH C PErIIaMEHTOM
U UCIIOJIb30BaTh TEXHUYECKHE CPEJICTBA I U3MEPEHHS OCHOBHBIX ITapaMeTPOB TEXHOJIOTHUECKOTO
npoiiecca, CBOMCTB chipbs u mpoaykiuu (ITK-1);

CIOCOOHOCTBIO Y4YacTBOBaTb B COBEPIIEHCTBOBAHUM TEXHOJOTMYECKHX IPOLIECCOB C
MO3HIIAN DHEPro- M pecypcocOepekeHusi, MUHIMHU3AIUN BO3JICHCTBUS HAa OKPYKAIONIYIO Cpexy
(IK-2);

CTIOCOOHOCTBIO HCITONIB30BATh COBPEMEHHBIE WH(OPMAIMOHHBIE TEXHOJOTHH, TPOBOIHNTH
00paboTKy MH(POPMALIMU C UCIIONB30BaHUEM MPHUKIAIHBIX MPOrpaMM U 0a3 JaHHBIX JUIS pacueTa
TEXHOJIOTMYECKUX TTapaMeTPOB 000PYA0BaHUS M MOHUTOpUHTA npupoaHbix cpen (ITK-3);

CIOCOOHOCTBIO MCHOJIb30BaTh HOPMATHUBHBIE TOKYMEHTHI IO KaueCTBY, CTaHIApTH3ALMU U
ceprudukanmu npoaykros u uznenuit (IK-4);
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TOTOBHOCTBIO OOOCHOBBIBaTh KOHKPETHBIE TEXHHYECKHE pEeUIeHUs Npu pa3zpaboTke
TEXHOJIOTHYECKHX IMPOIIECCOB; BEIOMPATh TEXHHUECKUE CPEICTBA M TEXHOJIOTHH, HAIIPABJICHHBIE HA
MHHHAMH3AIIUI0 aHTPOIIOTEHHOTO BO3/ICHCTBHUS Ha OKpysKatoiyto cpeay (ITK-5);

CIIOCOOHOCTBIO ~ CJICIUTh 33  BBIOJIHEHHWEM  TPaBWJI  TEXHHKH  0€30MacHOCTH,
IIPOU3BOJICTBEHHON CaHUTApUH, OKAPHOIN OE€30MaCHOCTH U HOPM OXpaHbl TPyAa HA MPEATPUATHUIX
(IIK-6);

TOTOBHOCTBIO OCBAaMBaTh U KCILUIyaTHPOBATh HOBOE 00OpYyI0BaHHE, IPUHUMATh y4acTUE B
HATAKUBAHUU, TEXHHYECKUX OCMOTpPAX, TEKYIIUX PEMOHTaX, MPOBEPKE TEXHUYECKOTO COCTOSHUS
obopyaoBanus u nmporpamMmubix cpeacts (ITK-7);

CIOCOOHOCTBIO HCIIONB30BATh JJIEMEHTHI HKOJIOr0-?)KOHOMHUYECKOTO aHajh3a B CO3JaHUH
9HEpro- u pecypcocodeperaronux rexuonorui (I1IK-8);

HAYYHO-UCCNe008aMENbCKAA 0EAMENbHOCb:

TOTOBHOCTBIO U3y4daTh HayYHO-TEXHUYECKYIO uH(pOpMaILIUIO, aHAJIM3UPOBATh
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke uccienoanuii (I1K-13);

CIIOCOOHOCTBIO TMPUMEHSTh COBPEMEHHBIE METOJAbl HCCIEIOBAHUS TEXHOJIOTHMYECKUX
MPOIECCOB W MPUPOIHBIX CPEA, HCIOJIB30BaTh KOMITBIOTEPHBIC CPEJICTBA B  HAYYHO-
uccienoBareabckoi padore (ITK-14);

CIIOCOOHOCTBIO  TUIAHUPOBAaTh  JKCICPUMEHTAIBHBIC  HWCCIICOBAHUS,  IOJyd4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTydeHHbIE pe3yinbraThl ([TK-15);

CIOCOOHOCTBIO ~ MOJICNIMPOBAaTH  JHEPro- M pecypcocOeperaromme  IMpouecchl B
npomsbituieHaocTH (ITK-16)

B pesynbrare mpoXOKAEHUS TOCYIApPCTBEHHOW WTOTOBOM  aTTecTaly:  3alllUThI
BBITTYCKHON KBAJIM(PUKAITMOHHOW pPAOOTHI, BKJIIOYas HPOLEIYPY IOATOTOBKM K 3alIUTE H
MpOLEAYpPY 3alIUThl 00y4aIOIIUKCS 0 MporpaMMe OaKanaBpuaTa JI0JKEH:

3HATh:

- MOPSIOK OpraHu3allii, IUIAaHUPOBAHUS U IPOBEICHUS HAYYHO-
HCCJICIOBATEIILCKUX Pa0OT C HMCIOJB30BAHUEM TIOCICIHUX HAYYHO-TEXHUUYCCKUX
JIOCTYDKEHHMH B JAaHHOW 00JIacTH;

- TEOPETUYECKHE  OCHOBBI  MOJCIUPOBAHUSA,  ONTUMHU3ALUUA U
VIPaBICHUS DJHEPTO- H  PECYpPCOCOCPETAIOINIMMHA  XHUMHKO-TEXHOJIOTHICCKHMH
MpOIeCCaMH U CUCTEMaMH M IPUMEHSTH 3TH 3HAHUS Ha MPAKTHUKE,

— YHCIEHHBIE METOABl peIIeHHs MaTeMaTHYeCKUX 3aJad  Juis
WCCJIEOBAHNUS IPOLECCOB XHMHMYECKOM TEXHOJOTMM II0 TEME BBITYCKHOM
KBTM(UKAIIMOHHOW pPabOThl M KOMIUJIEKCHI MPOrpaMM, pealu3yrollue JaHHbIE
METO/TBI,

- OCHOBHBIC TPEOOBaHUS K MPEICTABIICHUIO PE3yIbTATOB IPOBEICHHOTO
WCCJICIOBAHMSI B BHJIE HAYYHOTO OTUETA, CTaThU WIIH JOKJIAJa;

yMeThb:

- CaMOCTOSITCIIEHO BBISBIISATh TICPCIICKTUBHBIC HAIPABJICHUS HAyIHBIX
UCCIIeIOBaHU, 0OOCHOBBIBATh AaKTyalbHOCTb, TEOPETHUECKYID U TMPAKTUYECKYIO
3HAYUMOCTB MPOOJIEMEBI, POBOIUTH PACYCTHO-IKCIICPUMEHTAIBHBIE UCCIICOBAHHUS C
UCTIONIb30BAaHUEM MPHUKIATHOTO TPOTPAMMHOTO OOECTeueHus, aHaJIHu3upOBaTh U
WHTEPIPETHPOBATH IMMOJTYICHHBIC PE3YIIbTATHI;

- OCYIIECTBIISATh TMOUCK, OOpabOTKYy W aHalW3 HAyYHO-TEXHUYECKOM
uH(pOpMAIIMK 1O TEME BHIMONHSIEMOW pabOThl, B TOM 4YHUCIE€ C MPUMEHEHUEM
COBPEMEHHBIX NH(POPMAITMOHHBIX TEXHOJIOTHIA,

- paboTaTh Ha COBPEMEHHBIX MPHOOPax, O0OPYIOBAaHWH, CPEACTBAX
KOMIBIOTEPHOH  TEXHUKH, OPTaHM30BBIBATH TNPOBEJACHHE JTabOpPaTOPHBIX U
BBIYMCITUTEILHBIX JKCIEPUMEHTOB, MPOBOAWTh WX OOpabOTKY M aHAIM3HUPOBATH
pe3yIbTaThI;

BJIA/I€Th:

- METOJOJOTHEN UM METOAMKON INPOBEACHUS HAyYHBIX HCCIIEIOBAHH;
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HaBBIKAMH CAMOCTOSTEILHON HAyYHOH M MUCCIIEI0BATEILCKONU PabOTHI;

— HaBbIKaMU Pa0OTHl B KOJUIEKTHBE, IJIAHUPOBATH U OPraHU30BbHIBAThH
KOJUIEKTUBHBIE Hay4YHbIE HCCIICJJOBAaHMS, OBJIAJEBaThb COBPEMEHHBIMHU METOJaMU
MCCJIEIOBAHMS M aHAJIW3a MOCTABIICHHBIX MPO0OIIEeM;

- CIOCOOHOCTBIO peliaTh IMOCTABJICHHBIC 3ada4u, UCIIOJIb3Ysd YMCHUSA U
HABBIKU B OPTaHU3AIMH HAyYHO-UCCIIEI0BATEIbCKUX U TEXHOJIIOTUYECKUX PaboT.

3. Kparkoe coaep:kaHue TroCyIapCTBEHHOW HWTOrOBOil aTTecTAallMU: 3alIUTHI
BBINYCKHOWH KBAJTH(PUKALNMOHHONH PadoThl, BKJIKYAS NPOLENYpPY NOATOTOBKH K
3aluTe U MPOUEAYPY 3alUThI

l'ocynapcTBeHHas UTOTOBAs ATTECTAIMS: 3aIMTA BBHITYCKHOW KBaTHM(PHUKAIIMOHHON padoThI,
BKJIIOYasi OJIFOTOBKY K MPOIIeIype 3allUThl U MPOIeypy 3alIUThl MIPOXOAUT B 8 cemecTpe Ha 0aze
3HAHUM, YMEHUU U HABBIKOB, MOJYYCHHBIX CTYACHTAMH MPU U3YUYECHUU AUCIUIUIMH HaIpaBICHUS
18.03.02 Duepro- u pecypcocbeperaronye mporecchl B XUMUYECKON TEXHOJIOTHH, He(DTEXUMUU 1
OMOTEXHOJIOTMH U IPOXOXKACHUS MTPAKTHK.

l'ocynapcTBeHHast UTOrOBasi aTTECTAIlMS: 3aIIUTa BBITYCKHOW KBaIU(DUKAIIMOHHON paboThl,
BKJIIOYasl TIOJrOTOBKY K IPOLIEAYPE 3aIUUTHI U IPOLEAYPY 3aLIUTHI IPOBOAUTCS IOCYIapCTBEHHON
3K3aMEHALIMOHHON KOMUCCHEH.

Kontposb ypoBHS c(hOpMUPOBAHHOCTH KOMITETCHIIMM 00YJaroIuXxcsi, MPUOOPETEHHBIX TTPU
ocsoenun OOII, ocymiecTBisercss MmyTeM MPOBEIACHHs 3alUThl BBHIMYCKHOW KBaIU(DUKAIIMOHHOM
pabotsl (BKP) u mpucBoenus kBanmpukamum «0akaiaBpy.

4.00beM roCyIapcTBEHHOW WTOroBOii  aTTrecTamMu: 3AalNMThl  BBILYCKHOM
KBATH(PUKANMOHHON PadoThl, BKJIIOYAs NPOUEAYPY MOATOTOBKHM K 3alluTe M
MPouUenypy 3alIUTHI

[TporpamMma oTHOCUTCS K 0a30BOM 4acTh ydeOHOro IiaHa, Kk 01oky  «['ocymapcTBeHHas
utoroBas arrectanus» (b3) m paccuntana Ha cocpeqOTOUYEHHOE MPOXOXkIeHHe B § cemectpe (4
Kypc) oOyuenus B oobeme 216 u (6 3ET). [Iporpamma npeanonaraet, 4To oOy4aromuecs UMEIOT
TEOPETUYECKYI0 U MPAKTUYECKYI0 IOJArOTOBKY B 00JAaCTH HEOPraHWYECKOH, OpraHU4YecKoH,
¢u3nyecKoil XMMHH, MPOLIECCOB U ANIMapaToB XUMUYECKON TEXHOJIOTUHU (pa3es ruJpOoAUHAMUKH),
MaTeMaTHYeCKOr0 MOJICJIMPOBAHUS XUMHUKO-TEXHOJIOIMUECKUX MPOLIECCOB, METOI0B ONTHUMU3ALIUU
U IJIAaHUPOBAHUSA SKCIICPUMEHTA.

. B 3agerHBIX B akazgem.
Bunsl yueOHoI paboThI
€IMHUIIAX yacax
Oo0mas Tpynoemkocts I'MA 1o yyeOHoMy nuiany 6 216
KonrakThas padora (KP): - -
CamocrositesnbHas padora (CP): 6 216
KonrakTHast paboTa — UTOTOBAst aTTECTAIHS 0.02 0.67
Brmmonaenue, nanrcanue u opopmienne BKP 5.98 215.33
Bua konTpoJs: 3anmuTa BKP

B 3aueTHBIX

B actponom.

Bunel yueGHoI paboThl J—— qacax
Oo0mas Tpynoemkocts I'MA 1o yyeOHoMy nuiany 6 162
KonrakThas pa6ora (KP): - -
CamocrositenbHas padora (CP): 6 162
KonTakTHas paboTa — UTOTOBast aTTeCTaIUs 0.02 0.5
Brimonnenue, nanucanue u opopmierne BKP 5.98 161.5
Bua konrpoJs: 3amuTa BKP
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4.7 ®akyaIbTaATHBBI
AHHOTanuUs padoyeil mporpaMmmbl JAUcUUIIMHBI «[lepeBox HAYUYHO-TEXHUYECKOM
Jureparypsi» (PT.B.01)

1. leab OUMCHMNIJMHBI — MPHOOPETEHHE OOYYArOMIMMHKCS OOIIeH, KOMMYHUKATHBHOW M
npoecCHOHANBHOM KOMIIETEHIIMM, YpOBEHb KOTOPBIX Ha OTIENbHBIX JTamax S3bIKOBOM
MOJTOTOBKHA TO3BOJISICT BBIMOJIHATH PA3IUYHBIE BHUABI MPOPECCHOHATHHO OPUEHTHPOBAHHOTO
nepeBojia B MPOU3BOACTBEHHOMN U Hay4HOIl 1€ATeIbHOCTH.

2. B pe3yabTaTe n3yueHus JMCHUIIMHBI 00y4aKOIIUIicA M0 MporpaMmMe 6akajiaBpuaTa
JTOJIKEH:

Obaadoams CIENYIOMAMA KOMIETCHIUSIMH:

— CIIOCOOHOCTHIO K KOMMYHHUKALIMM B YCTHOM M NHCbMEHHOM (opmMax Ha pPYyCCKOM U
WHOCTPAHHOM SI3bIKaX JUISl PEIICHUS 3a7a4 MEKITHYHOCTHOTO U MEXKKYJIbTYPHOTO B3aMMOJICHCTBHS
(OK-5);

-  TOTOBHOCTBIO  HM3y4aTh HAy4YHO-TEXHUYECCKYI0O  HWH(OpPMANHIO, aHAIM3HPOBATH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 110 TeMaThKe uccienoanuii (ITK-13).

3nams:

— OCHOBHBIE CIIOCOOBI TIOCTH)KEHUS SKBUBAJIEHTHOCTHU B TIEPEBOJIC;

— OCHOBHBIC TIPHEMEI TIEPEBOJIA;

— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITUU SI3bIKA KAK CUCTEMBI;

— JIOCTaTOYHOE JJIsi BBIIOJHEHUS TIE€PEeBOAAa KOJUYECTBO JIGKCHUYECKHX  CIMHUII,
(b pa3eoaoru3MoB, B TOM YHCIIE COLUATBHBIX TEPMUHOB U JTMHTBOCTPAHOBEIYECKUX PEANIHIA;

ymemy:

— IMPUMEHSATH OCHOBHBIE ITPUEMBI TIEPEBO/IA;

— OCYHIECTBJISTh IHCHBMEHHBIM TIEpPEeBOA C COONIOJICHMEM HOPM  JIEKCHYECKOM
SKBUBAJICHTHOCTH, COOIOICHUEM I'PaMMaTHYECKHUX, CAHTAKCUUYECKUX M CTUIIUCTUYECKUX HOPM;

— 0(OpPMIIATH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PENIAKTOPE;

— OCYIIECTBJISATh TMEPEBOJ C COONIOJIGHHEM HOPM JIGKCMUECKOH OSKBUBAJICHTHOCTH,
COOJTIOZICHEM TPAMMATHUYECKUX, CHHTAKCHUECKUX W CTHJIMCTUYCCKUX HOPM TEKCTa IepeBoja W
TEMIOPATbHBIX XapaKTEPUCTUK UCXOIHOTO TEKCTA;

enadems:

— METOAMKOH MpeanepeBOYECKOro aHalu3a TEeKCTa, CIIOCOOCTBYIOIIEH TOYHOMY
BOCTIPUSTHIO UCXOJTHOTO BBICKA3bIBAHUS;

— METOJIMKOW TMOATOTOBKH K BBIMIOJHEHUIO IEpPEeBOJa, BKIIOUas MOUCK HMH(OpManuu B
CIIPaBOYHOM, CIICLIUAJILHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBbI COKPAIICHHOH MepeBOIYECKOM 3aHCH MIPH BBHITOJIHEHUH TTEPEBO/IA;

— OCHOBHOW MHOS3BIYHOM TEPMUHOJIOTHEN CIIEUATIbHOCTH;

— OCHOBaMH pedeprpoBaHUs U AHHOTHPOBAHUS JIUTEPATYPHI IO CHEIIHATbHOCTH.

3. Kparkoe coaep:xanue TuCUHNIHHBI:

Pa3znen 1. OcHOBHBbIE JeKCHYeCKHEe M CTHJIHCTHYECKHE 3aKOHOMEPHOCTH MepeBoaa
HAYYHO-TeXHUYECKOH JINTePaTyphl

1.1 Jlexcudeckue 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOTO repeBoja. CMBICIOBON aHAIN3
HAYYHO-TEXHMYECKOTO TEKCTa M ero cermMeHrtanus. CTHIMCTHYECKHE OCOOCHHOCTH Hay4dHO-
TEXHUUYECKUX TEKCTOB. lIpeoponenne TpyaHOCTEH, CBI3aHHBIX C PACXOKIECHUEM CHHTAKCHYECKHX
CTPYKTYp UHOCTPAHHOTO U PYCCKOTO TEXHUYECKHX TCKCTOB.

1.2 CpaBHeHue TmopsiKa CIOB B aHIJIMICKOM U PYCCKOM MpennoxkeHusix. IlepeBoa cios,
YCTAaHOBJICHWE 3HA4eHHUs cjoBa. [lepeBoJ CBOOOAHBIX H (HPa3eOTOTHMYECKHX CIOBOCOYECTAHHM.
[TepeBo 3ar0TOBKOB TEKCTOB U CTAaTei

1.3 Coxkpamenns. OcoOeHHOCTH MX TiepeBoja. Pa3BuTHe HABBIKOB IEPEBOJIA HA TIPUMEpE
TEKCTOB TI0 TeMe «XuMudeckas nadopatopus» «3MepeHust B XUMUN.
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1.4. Jlexcuueckue TpaHchOpMaMK TPU TEPEBOAEC TEKCTOB IO TEMAaTUKE XUMHUU H
XAMHUYECKON TEXHOJIOTHH.

Pa3znes 2. OcHOBHBIE TPAMMAaTHYECKHE 0COOCHHOCTH IMepeBo/ia.

2.1. OcobenHocTH mepeBoja mpeiokeHnii Bo BpeMeHnax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mnpuMepe mNepeBOAa TEKCTOB IO TEMATHKE XHMHUYECKOW TEXHOJIOTHH
IlepeBoa MpUIATOYHBIX MPEIJIOKEHUMN.

2.2. Meronpl U npueMsbl NepeBojia CTPagaTeNIbHOTO 3aj10ra Ha NMpUMeEpe MepeBojia TEKCTOB
no teMe "TexHonoruu Oymymiero”.

2.3. Tunsl yCcNOBHBIX TNPEAJIOKEHUHN, MpaBuia U OCOOCHHOCTH UX mepeBona. [IpakTuka
NepeBo/ia YCJIOBHBIX IMPEUIOKEHUI Ha MpUMepax TEKCTOB IO Pa3jIM4YHBIM pasfefaM XUMHUA U
XUMHYECKON TEeXHOJIOTHH.

2.4. MojanbHbBIE TJIaroJbl U OCOOCHHOCTH WX TIEpEBOJIa HA TMpPUMEpE MEepeBOja TEKCTOB
«Texnonorusy, «IIpombiliuieHHOE 000PYIOBaHHE)

Pa3nea 3. OcoGeHHOCTH NepeBoa NpeIJIoKeHHI ¢ HeJIMYHBIMHM (POPMaMHU IJ1aroJia

3.1 Uudunutus (HeonpeneneHHas Gopma riarona). Poas nHQUHUTHBA B MPEIIOKEHUH H
BApPUAHTHI [1IEPEBOJA HA PYCCKHUM A3bIK. IIpryactusa n repynauii. BapuanTsl nepeBoja Ha pyCCKUU
SA3BIK.

3.2 Un¢punutuBHbIe 060p0THl. O60POT HomoNHEHUE ¢ MHPUHUTHBOM. OOOPOT Mo yIeXKaIIee
¢ UHUHUTHBOM. PaznuyHbie BapuaHThI IEPEBOIA.

3.3 IlepeBon mnpuyacTHbIX 00OPOTOB. AOCONIOTHBIM NPUYACTHBIM OOOPOT U BapUAHTHI
nepeBoja. Pa3BuTie HaBBIKOB MepeBojia B cpepe XUMHUH U XUMHUYECKON TEXHOJIOTUH.

Paznen 4. Ocob6ennocTu pepepaTHBHOIO NEePeBOAA

4.1. AnropuT™ npeAnepeBoaYECcKoil paboThl ¢ HAYYHO-TEXHUYECKUM TEKCTOM 10 XMMHKO-
TEXHOJIOTUYECKOI TeMaTHKe.

4.2. Anroput™ cocTaBieHus pedepara MO XUMHKO-TEXHOJOTHYECKOW TeMaThKe
(aHHOTALIMHN)

4.3. Anroput™M paboTel M0 pedepaTUBHOMY TMEPEBOAY MO XUMHKO-TEXHOJIOTUYECKOM
TEMAaTHKe.

4 O0bem yueOHOH TUCHMIIINHBI

Cewmectp

Bcero
3 cemecTp 4 cemecTp

Bug yue6Ho# paboThl
3E | Akan.u. | 3E |Akagu.| 3E | Axan.u.

OO01mas TpyA0eMKOCTh AUCIUIIINHBI 4 144 2 72 2 72

KonrTakTHas padoTra — ayiuTopHbIC
3aHATHUA:

1.8 64,4 09 | 322 0.9 32.2

Jlexuuu - - - - - -

[TpakTuueckue 3austus (I113) 1.8 64 0.9 32 0.9 32

Jlaboparopuble pabotsl (JIP) -

CamocTosiTe1bHasi padoTa 2.2 79.6 1.1 | 39.8 1.1 39.8

KonTakTHas camocTosTenpHas paboTta

CamocTosTenpbHOE H3YYCHUE Pa3/IeNIOB 2.2 796 1.1 398 1.1 39,8
JTCIIUTLTHHEI

Buabl KOHTpOJIA:

Buo xonmpona (3au / 3au c ou.) + ’ + ‘ + ‘ + ’ + ‘ +
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JK3aMeH - - - - -
KonTakTHas paboTa — mpoMeKyTovyHast 0.4 0.2 0.2
aTTecTanus
[TonroroBka K sK3aMeHY
Bua uTOroBOro KOHTpOJIA: 3auer 3auer
Cemectp
Bcero
3 cemectp 4 cemectp
Bun yuebnoit paboTbl
3E | Actpu. | 3E | Actpu.| 3E | Actp.u.
OO01mast TpyA0€MKOCTh JTUCIIUATIITHBI 4 108 2 54 2 54
KonTakTHas padoTa — ay1uTOpPHbIE 18 483 09 | 2415 | 0.9 24 15
3aHATHS:
Jlexknnu - - - - - -
[TpakTnueckue 3anstus (113) 1.8 48 0.9 24 0.9 24
JlabopaTtopusie padoTs (JIP) - - - - - -
CamocrosiTeibHasg padora 2.2 59.7 1.1 | 2985 | 11 29.85
KonTakTHas camocTosTenpHas paboTa
CamocTosTeTbHOE H3YUCHUE Pa3/IeNioB 2.2 59.7 1.1 29 85 1.1 29,85
JUCITUTLIAHBI
Buasbl KOHTpOJIA:
Buo konmponsa (3au /3au c ou.) + + + +
IK3aMeH - -
KonTakTHas paboTa — MpOMEeKyTOTHAS 03 0.15 0.15
aTTecTanus
[ToaroroBka Kk 3K3aMeHy
Bua UTOroBOro KOHTpPOJIS: 3ayer 3aver

AHHOTauuUs padoyeil NPpOorpaMMbl JUCUMILIMHBI «['paxkaaHckas 3alUTa B Ype3BbIYAHHBIX
curyauusx» (®TIA.B.02)
1. eap AUMCUMIUVIMHBI - TIOATOTOBUTH CTYJIEHTA K OCMBICIEHHBIM MPAKTUYECKUM

JNeHCTBUSAM 10 00ecneueHHIo CBOe O€30MacHOCTH M 3alllUThl B YCJIOBUSAX BO3HUKHOBEHUS
Ype3BBIYAITHON CUTYyally TPUPOJHOTO, TEXHOTEHHOTO M BOGHHOT'O XapakTepa.

2.B pe3yabTate 0CBOEHMS AUCHUILINHBI 00ydaloumiics Mo nporpamMme 0akajaBpuara

JOJIZKECH:

Obaadems CleTyIOIIMMHA KOMIETESHIUSIMHU:
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- CIOCOOHOCTBIO MCIOJIB30BaTh MPHEMBbI MEPBOM MOMOIIM, METOJbI 3aIIUTHI B YCIOBHUAX
upe3BbIuaitibix cutyaruii (OK-9);

— CIIOCOOHOCTBIO CJIEIUTHh 32 BBITOJHEHUEM MPaBUJI TEXHHKH O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHWUTapWH, MOXApHOW OE30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

3Hamy:

- XapaKTepUCTUKH NPUPOTHBIX O€JCTBUN, TEXHOTCHHBIX aBapuili M  KatacTpod Ha
panuanoHHO, XMMUYECKH M OMOJIOTMYECKH OMACHBIX O00BEKTaX, Mopaxxaromue (HakTopbl APYTHX
OITaCHOCTEM;

- OCHOBBI BO3JICHCTBHUS OMACHBIX ()aKTOPOB UYPE3BBIYAMHBIX CHUTYyallMii Ha 4YelIOBEKa U
PUPOJIHYIO CPeAy, AOMYyCTUMBIE NMPeAeIbHbIE KPUTEPUU HETaTUBHOTO BO3JICHCTBHS;

- Mepbl 0e30macHOro MOBeIeHHUs MpH MpeObIBaHMU B pailoHax (30HaX) TOXKApOB,
PaZ0aKTUBHOTO, XMMHUYECKOT0 U OMOJIOrMYECKOTO 3arps3HeHMUS,

- CIocoObl M CpPEICTBA 3alIUTHl YEJIOBEKa OT BO3ACHUCTBHUS MOPaXKAOMIUX (aKTOPOB
Ype3BBIYAMHBIX CUTYAlIM IPUPOAHOTO, TEXHOTEHHOTO U BOGHHOTO XapaKkTepa.

ymemy:

- HWCIIONIb30BAaTh CPEACTBA 3allUThl OPTaHOB JBbIXaHUS U KOXKH, MEAUIIMHCKHE IS
CaMOo3alllUThl U OKA3aHUS TOMOLIH IPYTUM JIIOISM;

- NPUMEHATh NEPBUYHBIE CPEICTBA IMOXKAPOTYLIECHUS AJs JIOKAJIU3alUUd U TYIIEHUS
Mo’Kapa, BO3HUKIIIETO B ayTUTOPUH (J1abopaTtopun);

- OKa3bIBaTh ceO€ U IPYrUM MOCTPaJaBIIMM MEIUIMHCKYIO IOMOIIb C UCIIOJIb30BAaHUEM
TaOENbHBIX U MOJPYYHBIX METUIIMTHCKUX CPE/ICTB.
enademsn:

- mpuéMaMU TPOBEICHHS YaCTHMYHOW caHUTapHOM 0OpabOTKM Mpu BBIXOJE U3 pailoHa

(30HBI) PaIMOAKTUBHOIO, XUMHYECKOI'0 U OMOJIOIMUYECKOT0 3arpsA3HEHMs (3apaskeHNs);

-- C0co06aMu U TEXHOJIOTHSIMH 3aILUTHI B YPE3BBIYANHBIX CUTYAIIHSIX.

3. KpaTkoe coaep:kaHue JUCHHUIINHBI.

1. OmacHoctu mnpupogHoro xapakrepa. CTuxuiiHble O€ICTBHS,  SBJICHUS TNPHUPOJIBI
pa3pyLIUTENbHON CHIIBI - 3€MJIETPSCEHUs, HABOAHEHMs, CEJEeBbI€ MOTOKH, OIMOJI3HHU, CHEXHbIC
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbl, 3aCYXH, yparaHsl, OypH, MOKaphbl.

2. OnacHOCTH TEXHOT'€HHOTO XapakTepa. ABapuu M KaTacTpOoQbl Ha paJUallMOHHO OITACHOM
00BEeKTe, XMMUYECKH OMNACHOM OOBEKTe, OMOJOIMUECKH ONAacHOM OO0BEKTe; Ha TpaHCIOpTe
(>KeNe3HOIOPO’)KHOM, aBTOMOOWJIBHOM, PEYHOM, aBUALMOHHOM); Ha THAPOCOOPYKEHUSX; Ha
KOMMYHAJIbHBIX CUCTEMaXx >KU3HEoOecreueHusl.

3. OmacHocTH BOEHHOro XxapakTtepa. [IpumMeHeHHE OpyKus MAacCOBOTO MMOPaAXKECHUS
(A1epHOr0, XMMUYECKOT0, OMOJIOTHYECKOT0), OOBIYHBIX CPEACTB C 3KUIATENbHBIM HAIIOJHEHUEM,
HOBBIX BUJIOB OPYKHs. 30HBI 3apayKEHUS OT CPEJICTB MOPAKEHUSI U UX BO3/AECHCTBUE HA HACEJICHUE U
OKPYXKAIOIIYIO IPUPOJHYIO CPENY.

4. TloxapHas 0e30maCHOCTh — COCTOSHHE 3alIUIIEHHOCTH HAaCeJeHMs, HMYIIECTBa,
o01iecTBa U rocyaapcTsa oT noxapos. [loxapHast onacHOCTh (MPUYKMHBI BOSHUKHOBEHHSI TI0KApOB
B 3/JaHMSX, JIECHblE Mokapbl). Jlokanu3anus U TylieHue noxkapoB. Ilpocreiinmine TexHUYECKHE
cpenctra noxapoTymieHus (oraerymutenu OI1 -8, OY-2) u npaBuia MoJib30BaHUS UMHU.

5. Komrekce MeponpusiTUidl rpaXJaHCKOM 3alIUThl HACEJICHMUSI.

Onosemenue u uHGOpPMUPOBaHUME HaceleHUs 00 omacHocTH. [IpuHATHE HaceneHUEM
cUrHayioB ornoBemieHus («BHumanue Bcem!», «Bo3aymnas TpeBoray, «PannanoHHast OnacHOCTbY,
«Xumuueckas TpeBora», «OTOOH OMAcCHOCTH») W MOPAJOK JEHCTBUS N0 HHUM. OBaKyallus
HaceJeHUs U3 30HbI omnacHOCTH. CrocoObl 3Bakyalli OKCTPEHHAas HBaKyallusl CTYIECHTOB W3
ayJIUTOPUU TP BOZHUKHOBEHUU T0XKapa.
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CpencrtBa MHAMBUYATbHON 3anuThl opraHoB aeixanus (I'TI-7, T'TI-7B, TTI-9, P-2, V-2K,
PITA-1, PIIT-67M, PY-60M, «®enuxkc», I'J[3K, AL, AII-3, I13Y-K, UII-4M, UII-5, UII-6,
KUII-8), xoxwu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaAUITUHCKHIE CPEACTBA 3aITUTHI .

CpencTBa KOJJICKTUBHOM 3alUThl HaceneHus. Ha3HaueHue, 3amuTHBIC CBOWCTBA YOCKHIIL.
[IporuBopamuanuonusie ykpbiTus (IIPY, momsemHble mnemexomHble MEPEXOJIbl, 3aryOJICHHBIC
CTaHIIMM METPOIIOJINTEHA), IPOCTEHIINE YKPBITUS (TpaHIIEH, OKOIIbI, IEPEKPBITHIE WIEINN).
[TpaBuna 3aHATHS YOSXKHIIIA.

6. OxazaHue mEpBOM MEIUIMHCKOM IIOMOIIM IpPU O0XKOrax, PAHEHUSAX, 3apPaKEHUSIX.
[IpoBeneHMEe YaCTUYHOM CaHUTAPHOU 00pPaOOTKH KOXKHBIX IMTOKPOBOB YEJIOBEKA IMPU BBIXOJE W3 30H
PalOaKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOT0 3apaskKeHus (3arps3HEHHUS ), U3 30H ITOKAPOB.

7. JluxkBuaanus nociaeCTBUN Ype3BbIYaiHON CUTYyallMu. PanuaimonHas u XuMru4ecKkast
pa3BeKka ouara mopaxeHus (3apaxxeHusi). ABapuitHO-criacarenbHbie padoThl. CrieruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JI€3aKTUBAIHS, AeTa3alus, Je3uH(EKINs,
JIC3UHCCKIIHS

8. DkcTpeHHas »9Bakyalusi W3 ayauTopuH (Jlaboparopuu) B YCIOBUAX IOXapa,
paZuallMOHHOTO, XUMHYECKOro, OMOJOTHYECKOTO 3arps3HEHHs] TEPPUTOPHH C HUCIOJIb30BAHHUEM
npocreimux cpeacts 3amuThl («Denukey, ['JI3K, nporusorasa I'T1-7 ¢ AI1T-3).

4. O0beM y4eOHOH JUCHUIIIMHBI

. B 3aueTHbIx B axan.
Bun yuebHoit paboThl
eIMHUIIAX Jacax
OO611ast TpyA0EMKOCTh AUCIUILIMHBI 1 36
KonTrakTHasi padoTa — ayAUTOPHbIE 3aHATHS: 0,44 16
Jlexmun 0,44 16
[IpakTHYecKue 3aHsATHS - -
CamocrosiTesbHasi padoTa 0,56 20
CamocTosTenpbHOEe H3YUCHUE PA3/IesIOB TUCIUILIHHEIL 0,56 19,8
KonTakTHas camocTosTenpHas paboTa 0,2
Buj MTOrOBOro0 KOHTPOJISI: 3a4yer
Bi1 yueGHOit paboTh B 3auerHbBIX B acrp.
€AMHUIIAX yacax
OO0m1ast TpyA0€MKOCTh TUCIUILIMHBI 1 27
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,44 12
Jlexun 0,44 12
CamocrosiTeJibHAas pa6oTa 0,56 15
CamocTosITeIbHOE U3YUECHHE Pa3/IeNI0B AUCIUILIMHBI 0,56 14,85
KoHTakTHasi camocTosaTeNbHas paboTa 0,15
Bu1 MTOroBOro KOHTPOJISI: 3a4er

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«BBenenue B Marematuky» (OT.B.03)

1. Heap aucuuniaunbl - ¢opmupoBanue y OakamaBpa 0a30BBIX MaTeMaTHYECKHX
3HAHUU, HEOOXOUMBIX JIJIS JATbHEHIIIET0 N3yUeHUs Pa3esioB BRICIICH MAaTEMAaTHKU. A TaKxKe, JUIs
W3YYCHHUS psia OOIeHAYYHBIX AUCHUIUIHH U JUCHUILTNH MPOPECCUOHANTBHOTO ITUKJIA.

2. B pesynbrare nzyueHus MTUCHUILIAHBI OOYYAIOIIHMICS IO MporpaMMe OakaiaBpuara
JOJKEeH 00J1aaTh CIeIYIOIIMMHI KOMITETEHITUSIMU:

CIIOCOOHOCTBIO HCITOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCITUTUIAH

B TpOo(eCCUOHANBHON JEeSITeNbHOCTH, NPHUMEHSATh METOAbl MAaTeMAaTHYeCKOTO aHaiuu3a |
MOJICITMPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 recieaoBanus (OITK-2);

- CIIOCOOHOCTBIO  IUIAHUPOBATh OKCIICPUMEHTAIBHBIC HCCIEAOBAHUS, ITOJYYaTh,
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o0OpabaTbIBaTh U aHATHU3UPOBATh MoJydeHHbIE pe3ynbTathl (ITK-15).

3HATh:
-OCHOBHBIE METOJbl HCCIEI0BaHMS D3JEMEHTapHbIX (YHKUMH, HX CBOWCTBA M TIpaduky,
TOKJECTBEHHBIE MTPE0Opa30oBaHUs aNreOpanvdeckux U TPUTOHOMETPHUECKUX BBIPAKEHHM, CIIOCOOBI
pELIeHNs] YpaBHEHUI M HEPAaBEHCTB, JIEMEHTBHI TEOPUM YMCEJl, BKJIIOYas KOMIUIEKCHBIC YMCIIa, U
TEOPUU MHOKECTB, OCHOBBI aHAJIUTUYECKON F€OMETPUH, BEKTOPHOM U JIMHEHHON anreopsl;

yMeTb:

-npuoOpeTaTh HOBbIE MaTeMaTHYECKHE 3HaHUS, HCIOJIb3Yys COBpPEMEHHBbIE 00pa3oBaTeibHBIC U
UH(POPMALIMOHHBIE TEXHOJIOTUH, COCTABJIATH MaTEeMAaTHYECKUE MOJICNIN TUIIOBBIX 33/1a4 M HAXOJUTh
CIocoObl MX pEHICHMI; YMEeTh MEepeBOJAMTh HAa MaTEeMaTHYECKHH S3bIK MpOCTeHIue MnpoOieMmsbl,
MOCTaBJICHHBIE B TEPMHUHAX JPYTUX MPEIMETHBIX 00JacTei, U UCIOIb30BaTh MPEBOCXOACTBA ITOM
nepeopMyIHPOBKU VIS UX PELICHHUS;

BJIAJI€Th.

-MaTeMaTUYECKON JIOTUKOW, Pa3BUTHIMU y4eOHBIMH HABBIKAMH M TOTOBHOCTBIO K IMPOIOJDKEHHIO
o0pa3oBaHUs, yYMEHMEM YUTaTb M AaHaJIM3UPOBATh YYEOHYI0 MaTeMaTH4YEeCKYylO JIUTeparypy,
NEPBUYHBIMM HaBbIKAMM M  METOJAMU PEIICHHUS MaTeMaTHYeCKHX 3aJad  JUCLUIUIMH
npo¢eCCHOHATIBHOIO IUKJIA U JUCUUIUIMH NPO(QUIBHON HAIIPABIEHHOCTH.

3. Kparkoe cogepkanue 1uCHMIINHBI
Beenenne. Ilpeamer u meroasl MateMaTuku. OnycaHue OCHOBHBIX pa3zienioB Kypca. TpeGoBaHMs
IIpU U3YYEHHUH Kypca.

Pazgen 1. DieMeHTHI TeOpUM 4YHCeJ W TEOPUM MHOXKecTB. JlelicTBUSL Hajg
MHoOrowieHaMu. OCHOBHbIe THIIbI YPABHEHHII M HepaBEeHCTB, MeTOAbl UX pemeHusi. Yucna
(uenble, OTpULATEIbHbIC, BELIECTBEHHbIC). AOCONIOTHAs BEIWYMHA JEHCTBUTENBHOIO YHCIIA.
KommuiekcHsie uncna. Onepauuu Hajg HUMU.  MHOXeECTBa M omepanud HajJ HUMH. DJIEMEHTHI
MHO’KECTBA, OAMHOXKeCTBa. HucioBele MHOXKecTBa.  Dopmyinsl Myaspa u Oiniepa. M3Bieuenue
KOpHSI N-0Oil CTENEHM M3 KOMIUIEKCHOTO 4ucia. PenieHue ypaBHEHMN KBaJIpaTHBIX M BBICIIHX
nopsiakoB. PanronaneHast 1po6b. OcHOBHas TeopeMa anreOopbl. TpUroHOMETpHUYECKHE YPaBHEHMS
u HepaBeHcTBa. Jlorapudmuueckue ypaBHEHUS M HepaBeHCTBA. llokasaTelbHble ypaBHEHHUS U
HEPaBEHCTBA. PerleHne ypaBHEHNI U HEPABEHCTB CMEIIAHHOTO THUIIA.

Paznen 2. ®dynknum u wux cpoiicrBa. Ilpocreiiiue »3JjieMeHTapHble (YHKUIMH.

HexkoTopbie BONPOCHI INIAHMMETPHH U CTEPEOMETPHH. AHAJITUTHYECKAS TeOMeTpH.
[Monsitusa dynkuuu. MccnenoBanue ¢pyakuun. Criocoos! 3ananus Gpyukiuit. OOpaTHbie (yHKIIHUH.
CpoiicTBa »yeMeHTapHbIX (YHKUMHA. (IMHEIHHbIe, KBaJpaTHYHbIe, CTENEHHbIE, MOKa3aTelbHbIE,
jorapudmuueckre, TPUrOHOMETpUUECKHue U Apyrue) MeToq KoopauHaT Ha II0CKOCTH. JlekapToBa
IIPSIMOYTOJIBHAs CUCTEMA KOOpPJAMHAT, MOJIIpHAas CHCTEMa KOOpAMHAT. PaccTosHue MexIay ABYMs
Toukamu. JleneHue oTpe3ka momoiaMm. YToJl MEXIy ABYMs NPSMBIMH Ha IUIOCKOCTH. Y CIIOBUS
NapaJuIEJIbHOCTH W NEPHEHAMKYISIPHOCTH MNPSAMBIX. YPaBHEHUs NPSIMOW JIMHMM HAa IUIOCKOCTH:
obmee, ¢ YMIOBBIM KOI(DGUIMEHTOM, TPOXOIAIIEH dYepe3 MTaHHYI0 TOYKY B 3aJaHHOM
HaIpaBJICHUH, IPOXOIALIEN uepe3 IBe JaHHblE TOUKH. PaccTosHue oT Touku 10 npsMoil. Kpuseie
BTOpOro mnopsjaka. KaHoHnuyeckue ypaBHEHUS U TpadUKU OKPYKHOCTH, JJIIUIICA, TUIEPOOIbI,
napaboIbl.

Pasnen 3. BekropHas aaredpa. Bekrtopel. Moayne Bektopa. OpTbl, HampasisrolIne
KocuHychl. Omnepanuu HaJ BekTopamu. CKalsipHOE NPOU3BEIACHHE JIBYX BEKTOpPOB. BekTopHOe
Ipou3BeeHne JABYX BeKTOpoB. (CMellaHHOE MpOU3BEACHHE TpeX BEKTOpoB. Dusznueckoe Hu
TEOMETPUUECKOE MPUIIOKEHNE BEKTOPHBIX MPOU3BEIACHUM.

Paznen 4. JIuneitnas anredopa. Marpunel. Onepanuu Haj MaTpulaMu. OJIEMEHTapHbIE
npeoOpa3oBaHusi CTpoK MaTpullsl. [IpuBeneHre MaTpuibl K CTylleH4aToMy BUAy W BUAy [aycca.
Panr matpuusl. Onpenenurenb MaTpullbl U ero cBoiictBa. OOparHas maTpuua. Pemenue cucrem
JUHEWHBIX ajreOpanyecKux ypaBHEHHMH (C MOMOINBIO OOpaTHOW MaTpuilpl, MeroaoMm [aycca,
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4. O0beM yueOHOM JUCUUIIJIMHBI

merogoM Kpamepa). IlpeacraBieHue o JHWHEWHBIX BEKTOPHBIX MpocTpaHcTBax. CoOCTBEHHBIC
BCKTOPBI U COGCTBCHHBIQ 3HA4YCHUA MaTpUIbl.

Bcero Cemectp
1
By yuebHol paboThl B B B B
akaze
3a4YETHBIX aKageM 3aYETHBIX N
eMHHLIAX . yacax eMHHLIAX qacax
OO0masi Tpy10€eMKOCTb 1M CHUILITHHbBI 2 72 2 72
KonTakTHasi pabora — ayIuTOPHBbIE 1 32 1 30
3aHATHA:
Jlexumu (Jlek) 0,5 16 0,5 16
[Tpaktuueckue 3ansatus (I113) 0,5 16 0,5 16
CamocrositesbHas padora (CP): 1 40 1 40
KoHTtakTHas camocTosTenbHas pabota 0,2 0,2
CamocTosTeIbHOE U3YYCHHUE Pa3JIeiiOB 1 39 8 1 398
THACIIATUINHEL
By nToroBoro KOHTpoOJIs: 3auer
Bcero Cemectp
1
. B B
Bun yuebnoit pabotsl B B
acTpOH acTpo
3a4E€THBIX 3a4E€THBIX
eJUHUIIAX OM. eIUHUIIAX HOM.
yacax yacax
OO0masi TPy10€eMKOCTh IU CHUTITHHBI 2 54 2 54
KonrakTHas padora- ayiuTopHbIe 1 o4 1 o4
3AHATHA:
Jlexuuu (Jlek) 0,5 12 0,5 12
[Tpaktuueckue 3ansatus (I113) 0,5 12 0,5 12
Camocrositesbnas padora (CP): 1 30 1 30
KonTakTHas camocrositensHas paboTa 0,15 0,15
CaMocTosTeTbHOE U3YUCHUE Pa3/ICIIOB 1 29 85 1 29 85
JUACIUATUTMHEI
Buja nTOroBoro KOHTpoJIs: 3auer
* JIOKYMEHT MOJITUCAH _
HEKBAJIMOUIITMPOBAHHOU

SJEKTPOHHOM IO AU CHIO

Brnanenewn: ®unaros Cepreit Hukomaesuu
H.o. mpopekropa: Ciry»x6a IpopeKkTopa 1o yIeOHOH
pabote

Heiicteurenen: ¢ 26.03.2021 no 26.03.2022
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