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«XAMUIECKas TEXHOJIOTHS OPraHMIEeCKMX BEIECTBY ,
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KonTpoms caMOCTOATENEHOMN 12 0,33 14 0,39
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PaGouas nporpamma coctaBaeHa ¢ ydeToM TpeGoBanmi  demepanbHOro
roCyIapCTBEHHOTO 00pa30BaTEIFHOIO CTAHIAPTA BBICIIETO OOpA30BAHMS
(Ne__922 or 07.08.2020) no nampasiaeHmo 18.03.01

«XAMHYECKAS TEXHOJIOIHs OPraHMdeCKHX BEIIECTBY,

«XHUMHUYIECKas TeXHOIOTHS IPUPOIHLIX YHEPIrOHOCHUTENEH M YIIEPOAHBIX MATEPUATIOBY
«XHAMUIECKAA TEXHOIOIHs BEICOKOMOJIEKYJISPHBIX COEMHEHUI»

«XUMHUYECKAs TEXHOJIOIHS NePePad0TKH MOIHUMEDPOB M DIIACTOMEPOB»

Ha OCHOBaHUM yueOHOro miana Habopa oOyuvarommuxcsa 2020,

Pa3paboTumk mporpaMmei: %
TOTIEHT [egoz—" Jlumsxosa T.C.
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1. Ienu oceoenun oucyuniunbl

Henssmu ocBoenusa aucuumiinabl b1.0.31 «MogenupoBanre W ONTUMHU3ALUS XUMHUKO-
TEXHOJIOTUYECKUX MPOLECCOB SBISIOTCS

a) U3y4YECHHE COBPEMEHHBIX CHUCTEM MAaTEeMAaTH4YECKOI'O MOJCIMPOBAHMS M ONTUMH3ALUU
TEXHOJIOTUYECKUX TPOILIECCOB, IMO3BOJIIONIMX TIJIyOXe TOHUMATh CYIIHOCTh IPOIECCOB
XUMHUYECKON TEXHOJIOIUH;

0) yMeHHME  IUIAHUPOBaTh  OKCIEPHUMEHTAIbHYIO  paboTy u  oOpabaThiBaTh
9KCHEPUMEHTAJIbHbBIE JAHHBIE C UCIIOIB30BAHUEM JIEKTPOHHO-BBIUMCIINTENILHBIX MAIINH;

B) MOATOTOBKA CTYJAEHTOB K MPOBEICHUIO MEPONPUATHI 1Mo obecrieueHuto 3¢ppekTuBHOTO
UCIOJIb30BaHUSI B TEXHOJOIMUYECKOM Ipolecce OOOpyIOBaHHUSA, ChIpbS M BCIOMOTraTeIbHBIX
MaTepHajoB, OCYILECTBICHUIO TEXHOJIOTMYECKOTO IPOLEcca B COOTBETCTBHU C TPEOOBAHUSMHU
TEXHOJIOTUYECKOr0 PETIaMeHTa.

I) TOATrOTOBKAa CTYACHTOB K TBOPYECKOMY HPHUMEHEHMIO TIIOJIYYECHHBIX 3HAaHUH IpH
CO3JIaHUH HOBBIX U COBEPILICHCTBOBAHUIO JICHCTBYIOIUX TEXHOJIOTMUYECKUX MTPOLIECCOB;

1) OBJIaJICHHE 3HAHMSIMUA B 00JIACTH COCTABJIICHUS U ONTHMU3ALUU MAaTEMaTHIECKAX MO/JIE-
JIei, UCTI0JIb30BaHMs COBPEMEHHBIX MaTEMAaTHUECKUX IPOrPaMMHBIX TaKETOB;

€) yYMEHHE IUIAaHHpPOBATh  OSKCIEPHUMEHTAIBbHYI0O  paboTy ®  00pabarhiBaTh
9KCHEPUMEHTAJIbHbBIC JaHHbIE C UCII0JIb30BAHUEM JIEKTPOHHO-BBIUYUCIUTENbHBIX MAIIIKH.

2. Mecmo oucyunaunwvt 6 cmpykmype OIl BO

Juctummna «b1.B.05 MopgenupoBanue U ONTHUMM3ALMS XUMUKO-TEXHOJIOTHMUECKHUX
IPOLIECCOB » OTHOCHUTCS K 00s3aTenbHOM yacTu oOpa3oBaTelbHOM IporpamMMbl U GopMHUPYET y
OakamaBpoB 1O HamnpasieHuto moarotoBku 18.03.01 «Xumuueckas TEXHOJIOTHS» Habop
CHelMalbHbIX 3HAaHMH M  KOMIETEHIUH, HEOOXOIUMBIX Ui  BBIIOJHEHHUS  HAay4HO-
UCCJIEIOBATEIbCKOM U MPOEKTHON AESITEIbHOCTH.

Jna ycnemHoro ocoeHus gucuumuimHel b1.0.31 «MopenupoBaHne M ONTHUMM3ALUS
XUMHUKO-TEXHOJIOTHYECKIX TIPOIECCOB » OakamaBp MO HampaieHuo moarotopku 18.03.01
«XHUMHYECKask TEXHOJIOTHS» JOJKEH OCBOUTH MaTepUall MPEAECTBYIOMNX AUCHUIUINH:

a) OO1as XuMu4YecKast TEXHOJIOTHS,

0) [poweccsl u anmapaTbl XAMHYECKUX TPOH3BOJICTB.

Hucuummuuaa B1.0.31 «MognenupoBanue M ONTUMHU3ALMS  XUMHKO-TEXHOJOTHYECKHX
IPOIIECCOBY  SABISETCA MpEALIECTBYIOIEH W HeoOXoAMMa Uil  YCIEHIHOTO  YCBOCHHMS
MOCHEAYIOUUX TUCIUIUINH!

a) O0opymoBaHKe 3aBOI0OB OCHOBHOTO OPTaHUYECKOTO U HEPTEXUMHUIECKOTO CHHTE3a;

6)O0opyaoBaHue 3aBOIOB MepepabOTKH HEPTH U ra3a,

B) OCHOBBI IIPOSKTHPOBAHUS HEPTEXMMUUESCKUX TIPOU3BOICTB;

r) OCHOBBI IPOEKTUPOBaHMSI He(PTErepepadaThIBAIOIIUX TPOU3BOJICTB;

1) O6opynoBaHKe 3aBO/I0B POU3BO/ICTBA CHHTETUUYECKUX KAYUyKOB;

€) OCHOBBI TPOEKTUPOBAHUS POU3BOICTB CHHTETHUECKUX KAayUyKOB

3HaHus, TOIy4YeHHble MNpu u3ydeHun aucuuiuiiHel b1.0.31 «MogenupoBanue u
ONTUMM3AIMS XUMHUKO-TEXHOJIOTMUECKHUX IMPOLECCOB » MOTYT OBbITh HCIOJNb30BaHbl IPHU
NPOXOX/IEHUH TMPOU3BOJICTBEHHON MPAKTUKU W BBITOJIHEHUH BBITYCKHBIX KBAIU(UKAIIMOHHBIX
pabot no HampasyieHnto moaAroToBku 18.03.01 «XuMudeckast TEXHOJIOTHS.

3. Komnemenuyuu ooyuatowezocs, popmupyemoie ¢ pezyismame 0C60€eHUA OUCYUNIUHDL
OIIK-4 Crniocoben obecrieunBaTh MpOBeIEHHE TEXHOJOTHYECKOTo MpoIecca, UCIOIb30BaTh
TEXHUUYECKHUE CPEJCTBA JJIsl KOHTPOJIS MapaMeTPOB TEXHOJIOTMYECKOI0 MPOoIecca, CBOMCTB ChIPbs
Y TOTOBOM IIPOJYKIIMH, OCYIIECTBIISTh U3MEHEHNE MTAPaMETPOB TEXHOJIOTUYECKOI0 MpoIiecca IpU
M3MEHEHUHU CBOMCTB ChIPhA
OIIK-4.1 3Haer mporecchl XMMUYECKOW TEXHOJIOTMH, amlmapaTbl U METOAbl UX pacueTa,
OCHOBHBIC TIOHATHUS YNApBICHHS TEXHOJIOIMYECKHMMH IPOLECCAMHU, METOABl ONTUMHU3ALHU



XUMHUKO-TEXHOJOTHYECKUX MPOLIECCOB, METOOJIOTHIO UCCIIEI0BAHUS B3aUMOIEHCTBUS MIPOLIECCOB
XUMHYECKHUX MPEBPAILICHUH U ABJICHUH ITepeHOca

OIIK-4.2 Ymeer noadbuparts napaMeTpsl ¥ BEIOUpAThaNIapaTypy JUisi KOHKPETHOTO XMMHKO-
TEXHOJIOTMYECKOr0 MpoIecca, OICHUBATh TEXHOJOTHYECKYI0 3(()EeKTUBHOCTH MPOU3BOJCTBA,
IPUMEHATh METOJbl BBIYUCIMTEIBHOM MaTeMaTUKW M MaTeMaTH4YEeCKOW CTaTUCTUKM Ui
MOJIEJTMPBOAHUS ¥ ONITUMHU3ALUU XUMUKO-TEXHOJIOTMYECKUX MPOIIECCOB

OIIK-4.3 Brnageetr HaBbIKAMU TEXHOJIOTUYECKUX PACUETOB, ONPENEICHUS TEXHOIOTMYECKUX
MoKasareliei mpolecca, YIpPaBICHUS XHUMHUKO-TEXHOJOIMYECKHMU CHCTEMaMHU U METOAaMH
PEryJINPOBAHUS XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB;

B pe3ynivmame oceoenus oucuyuniunvl 00y4arOmuiica 00aHcen:

1) 3nams:

a) MeToJbl UJICHTU(PHUKAUU MATEeMaTUYECKUX OMHMCAHUN TEXHOJIOTMUYECKUX IMPOILIECCOB Ha
OCHOBE DKCIIEPUMEHTAJIbHBIX TaHHBIX;

0) MeToAbl TOCTPOSHUS OMIMPUYECKUX  (CTAaTUYECKMX) M (PU3UKO-XUMHUUYECKHX
(TEOpETUYECKUX) MOJIEICH XUMHUKO-TEXHOJIOTHYECKUX TPOIIECCOB;

B) TEXHUYECKHUE U ITPOTrPaMMHBIE CPE/ICTBA;

I) METOJbl ONTHMHU3ALMUU XHMHUKO-TEXHOJIOIMUYECKHUX IPOLECCOB € NPUMEHEHUEM
SMIUPHUYECKUX W/ UIU HUZUKO-MATEMATHUECKUX MOJIEINeH;

1) TUIIOBBIE MPOLIECCH XUMHUUECKON TEXHOJOTUH, COOTBETCTBYIOIINE alnapaThl U METOJIbI
UX pacuera;

€) TEXHUYECKHUE U IPOTrpaMMHbIE CPEJCTBA.

2) Ymemn:

a) ONpENeNATh XapakTep ABMKEHMS *KUAKOCTEH M ra3oB; OCHOBHbBIE XapaKTEPUCTHUKU a)
MPUMEHSTh METO/Ibl BBIYUCIUTEIHHON MaTeMaTUKN U MAaTEeMAaTUYECKOM CTATUCTUKH JJISl pEIICHUS
KOHKPETHBIX 3a/1a4 MOJIEIIMPOBAHMSI IPOLIECCOB XUMUYECKON TEXHOJIOTUH;

0) [OpUMEHATh TOJNyUYEHHBIE 3HAHUA TPU KOMIBIOTEPHOM  MOJICIMPOBAHUU |
AKCIEPUMEHTAJIbHOM UCCIIEIOBAaHUH (PU3NUECKUX IPOLIECCOB;

B) IPOBOJIUTH TJIAHMPOBAHUE IKCIIEPUMEHTA U 00pabOTKY IKCIIEPUMEHTATbHBIX JAHHBIX

I) TEXHUYECKH T'PaMOTHO OOOCHOBAaTh JITOPUTM U pa3zpaboTaTh MpOrpammy YIpaBIICHUS
TEXHOJIOTUYECKUM MPOLIECCOM, 00ECTIEUNBAIOLINM 3a/laHHbIE TAPaMETPBI;

J) BBIIOJHATH M YUTATh YEPTEXKHU TEXHUYECKUX H3JEIUH U CXEM TEXHOJIOTHYECKUX
IIPOLIECCOB;

e) NPUMEHATh METOJbl BBIUMCIUTEIBHOW MaTeMaTHKU W MaTeMaTudecKOW CTaTUCTUKU
JUI pelIeHs] KOHKPETHBIX 3a7ad pacdera, NPOEKTUPOBAHUS, MOJEIUPOBAHUSA M ONTUMH3ALUAU
MIPOLIECCOB XUMHUYECKON TEXHOJIOTUH;

XK) BBIOMPATH PALMOHAIBHYIO CXEMY PETYIMPOBaHHS TEXHOJIOTMUECKOro Mpoliecca.

3) Braoems:

a) METO/JaMU MaTeMaTH4YeCKOW CTAaTHUCTUKU s 0OpaOOTKH pe3ylbTaTOB aKTHUBHBIX U
MACCUBHBIX SKCIIEPUMEHTOB, MaKeTaMH MPHUKIAIHBIX MPOTrpamMM Ui MOJAETUPOBAHUS XHMHUKO-
TEXHOJIOTHYECKHX IIPOLIECCOB;

0) HaBbIKaMU pabOTHI ¢ y4eOHOM, CIPaBOYHON, TEXHUYECKON U HAyYHOU JTUTEpaTypoOi;

B) HaBbIKaMH pabOThI HA COBPEMEHHBIX IepCOHAIBHBIX DBM;

I) METOJaMH ONPEJENICHUs ONTHMAIbHBIX U PAIMOHATIBHBIX TEXHOJOTUYECKHX PEKUMOB
paboThl 000pPYyIOBaHHUS;

a) HaBbIKaMU IIPOEKTHPOBAHUS MTPOCTEHIINX aNNapaTOB XUMUYECKOW MPOMBIIIJIEHHOCTH;
0) MeToJjaMM ONpeZeNeHHs] ONTUMAIBHBIX M PALMOHAIBHBIX TEXHOJIIOTHYECKUX PEKHMOB
paboThI 000PYAOBAHUS;

4. Cmpykmypa u cooepycanue Oucyunaunvt b1.0.31 «Moodenuposanue u
ONMUMUZAUUA XUMUKO-MEXHOJI02UYECKUX NPOUECCOB »
OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4€THBIX €IMHMIL, 252 4.



Ne Bunnl yueonoii OuneHo4HbIE CPEeACTBA
n/n padoThI IS IIPOBEACHUA
(B yacax) NPOMEKYTOYHOM
Pazjies IuCcUUILIAHDB E‘ Jlekuu IIpakTn- Jlabopar | KCP CP aTTeCTalMU 10 pa3jejiaM
S YECKUE OpHbIE
3 3aHATHS, paboThl
3aoyHas ¢.o., 3a0uHas BO ¢.o.
1 Paspen 1.
Martemaruyeckoe 6/ 1/1 i i i )
MOJIETIMPOBAaHNE XUMUKO- | 4
TEXHOJOTUYECKHX CUCTEM
2 | Pa3gen 2.
MonenupoBanue u pacyet| 6 / 3/3 i 8/6 12/ | 80/ | JlaboparopHsie paboTsI 1-
anmapaToB XUMHYECKIX 4 14 80
HPOU3BOACTB
dopma aTTecTanuu 3auem (4)
Paznen 3. Ontumuzanus 77 14/ 107 | Konrpomnbhas padota Ne
XHMHKO-TEXHONOTHHECKHY ¢ 212 4/4 8/8 20 / 1, pacuerHas pabora,
TIPOIIECCOB 101 KoJokBuyMbI Ne 1-2
®dopma aTTecTanuu Dx3ameH (9)

5. Codep.)lcanue JAEeKUUOHHbBIX 3AHAMUL RO meMam

Ne Pazpnen Yacpl | Tema 1eKIMOHHOTO 3aHATHSA Kparkoe conep:xxanue HNupukatopsl
n/m | AUCHMUIIAHBI JOCTUKEHUS
KOMIIeTeHIIHH
6 cemectp, 3aouHast §.0. u 3aounas BO ¢.0.(4 cemectp)
1 Pasznen 1. 0,5 Tema 1. OcHoBHBIE MOHATHA | XUMHUKO-TEXHOJIOTHYECKAS
Maremarinyecko U ONIpeeNICHUS cucrema. Yernipe aTana
e MaTeMaTHYeCKOro OITK-4.1
MOJICITUPOBaHUE MOJICITUPOBAHUSL.
XHMHKO- 0,5 | Tema 2. CocrasieHue MarepuasnbHbIi 1 TETUIOBOM
TEXHOJIOTUIECK MaTeMaTHYECKOTro onvcanusg U | Oamanc. KnHeTnka XuMuko-
HX CUCTEM BEIOOp METOJIA €TO PEIICHHUS TEXHOJIOTHYECKUX MPOIIECCOB
2 | Pazgen 2. 15 | Tema 3. MatepuansHble OmnpenencHue ycIOBUH, CBOHCTBA
MonemupoBaHu IIOTOKHA BEIIECTB. OIlK-4.1
e u pacuer | 15 | Tema 4. Cenaparop, 3-x Koncrpykuus. [pumenenue. OIIK-4.2
armapaTroB (1)331{[,1171 cenaparop OHK-4.3
XAMHAYIECKHX
MIPOU3BOJICTB
7 cemecTp 3a04Hast §.o. u 3a04”ast BO ¢.o.(5 cemectp)
3 | Pa3nmen 3. 05 | Tema 5. IlocranoBka 3anmau | OnTumMu3zauys. Kpurepun
OnruMu3aIus ONTUMH3ALNN ontuManbHOCTH.  CTPYKTypHBIE
XUMHUKO- napamerpel  XTC. XTC, xak
TEXHOJIOTUYECK 00BEKT ONTUMH3ANMH. 3aJaud
UX MPOIECCOB ONTUMU3AIIHY.
0,5 Tema 6. OnTuMu3zanus B OrnpeneneHue napameTpoB B
YCIIOBHSIX PUCKA H cucreme. [Ipobrembr
HEOTpeJIeNICHHOCTH ONTUMU3AINU CHCTEMBI.
CroxacTH4ecKue mapamMeTphl. OIK-4.1
JluneitHoe u HenMHEHHOE OIIK-4.2
OIIK-4.3
JIETEPMUHAPOBAHHOE
POrpaMMHUpPOBAHHE.
0,5 Tema 7. OnruMusanus ¢ Hunamuueckue pexxumbl XTC.
YYETOM THHAMUAKH CHCTEMbI ITyck 1 ocTaHOBKa
000pyIOBaHUS; IEPEXO]T OT
OJTHOTO PEXHMa K APYToMY;
HCKYCCTBEHHO CO31aBa€MBbIC
UKIMYECKIE KOJIeOaTeNbHbIC
TIPOIIECCHI C METHI0




MHTEHCH(PHUKALUU PAOOTHI
000pyI0BaHUs

0,5

Tema 8. MareMmaTnueckas
MOJIENIb U €€ COCTaBJISIONINE

XapakTepHucTUKa LeJIeBOU

ITonsiTHe 0 MeTomax U
ANTOPUTMAX PEUICHHUS.

XapakTepuCTUKA IEPEMEHHBIX.
XapakTepuCTUKa OIrPaHUYCHUN.

¢yaknnn. OCHOBHBIC TIOAXOIBI K
PCLICHUIO 3334 ONTUMH3AIHH.

6. Coodeporcanue npakmuueckux 3auamui

OIITHUMH3AIIN
Bagaun ontumusanun. ONTUMHU3ALHUA C
HEJOYUCICHHBIMU IEPEMEHHBIMH.

Ne Pazges AuCUMILIHHBI Yacobl TeMa MpaKTHYECKOT0 3aHATHS HUuankaTopsl
n/n JOCTHKEHMS
KOMIETeHIH U
7 cemectp 3ao4Has ¢.0./ 3a0uHast BO ¢.0.(5 cemectp)
1 Pasgen 3. Onrummsanus 212 Tema 9. Komnoksuym Ne 1 OIlK-4.1
2 XHMHUKO-TEXHOJOTHICCKUX «OCOOEHHOCTH IIOCTAHOBKHM THIIOBBIX OIIK-4.2
MIPOLIECCOB 3aga4 ontuMuzanuu XTC»
ITonsatue «Ontummsanusa XTID». Twumnbl
TIepEMEHHBIX.
212 Tema 10. Kommoxsuym Ne 2 «IIpomecc OIlK-4.1
IIOCTAaHOBKH pemeHus 3amaq OIIK-4.2

7. Codeporcanue nabopamopHvIX 3aHAMUTL
Lesbro 1aGOPATOPHBIX 3aHATHH SABISETCS YCBOEGHHE MOITYYEHHBIX TEOPETUYECKUX 3HAHUM.
YMeHHE aHaIM3MpPOBATh IIOCTABICHHYIO 3aJady, MCIOJIb30BaThb KPUTEPUHM IIPU ONTUMH3ALUHU
pasnmuuHbiX XTII. YMeHue npuMeHsATh (PU3MKO-MaTeMaTHUYECKUE METOJIbl I MPOEKTHUPOBAHUS
TEXHOJOTMYECKHUX MPOIECCOB, pa0OTAaTh B KaueCTBE MOJIb30BATENs MEPCOHATIBLHOTO KOMIIBIOTEPA,
MCIIOJIb30BaTh YMCIIEHHBIE METOBI JUUIS PEIIEHUSI MAaTEMAaTUYECKUX 3ajja4, UCII0JIb30BATh SI3BIKU U

CUCTEMBl IPOTPAMMMPOBAHMUS Uil peleHus mnpodeccHoHalbHBIX 3adad, paboTarb C
IMPpOrpaMMHBIMHU CPCACTBAMU 06IJ_IGFO Ha3Ha4YCHUA.
Ne Pazpnen Yacol HaunmeHoBaHue KpaTtkoe conep:xxanue NuaukaTopbl
/I | AUCHUIIMHBI JadopaTopHOii padoThI JOCTHKEHUS
KOMIIETEeH U U
6 cemecTp, 3aouHas ¢.o0./ 3a0unast BO ¢.0.(4 cemectp)
1 | Pasmen 2. 2/2 Tema 1. Marepuansusie | OnpeneneHue OIlIK-4.1
MopenupoBanu noToku. Pacder CBOKMCTB | TemmepaTypbl — KUIEHUS OIIK-4.2
e XUMHKO- KOMIIOHEHTOB ¥  CMECH | KOMIIOHEHTOB npu OIIK-4.3
TEXHOJIOTHYECK (Kommbrotepasii 3a11, 404) | HopMaJIbHBIX yCITOBHSIX.
WX TPOLIECCOB 2/2 Tema 2. Onepauun | Pazgenenue MCXogHOTO
pasnenenusi.  Cemapatop, | ceipest B 3-X  (azHOM
3-¢a3Hblii cerapartop | cemapaTope Ha MapoBYIO,
(KommbrotepHslid 3a1, 404) | nerkyto
YTJIEBOJOPOAHYIO u
TSDKEITYIO
YIIEBOJAOPOIHYIO0  (das3y. OIlK-4.1
Omnpenenenne cocraBa u OIlK-4.2
pacxo/10B MOTOKOB. OIIK-4.3
2/1 Tema 3. Oneparuu | I3 ucxomHoi — cMecH
paszeneHus. YTJIEBOJOPOIOB
IToxOMIIOHEHTHBIN IIOJTHOCTBIO OTZEIINUTh
JIETTUTEIh YTIIEBOIOPO/IBI Ha
(KommbrotepHsii 3a1, 404) | onpeneneHHsie Gppakiuu.
OrmpeneneHue cocraBa u
pacxoJ0B NOTOKOB.




yCJIOBHSI

2/1 Tema 4. I'mppaBnuyeckuii | O0benuHeHNE
pacyer  TpyOONMpPOBOJOB. | HECKOJIIBKUX  BXOJSIIIUX
Cwmecntens / BerButenb | moTokoB B OIIH
(KommsrotepHsiii 3ai1, 404) | BBIXOASIIHI MTOTOK. OIK-4.1
Omneparust pacCUNTHIBACT '
nomIIDLII;I I;eHHOBoﬁ u OIIK-4.2
N OIIK-4.3
MaTepHalbHBIN  OanaHc.
Omneparus BETBUTEID
JIJTAT BXOAHOW MOTOK Ha
HECKOJIBKO MPOYKTOBBIX
[IOTOKOB.
7 cemectp 3aouHas ¢.0./ 3a0uHas BO ¢§.0.(5 cemectp)
2 Pa3nen 3. 2/2 Tema Pacuer | OnrumansHoe
OnTuMuzanus pexTH(GUKAITNOHHON MIPOEKTHPOBAHNE
XAMHKO- KOJIOHHBI PEKTU(UKALHOHHBIX
TEXHOJIOTHYECK (KommrotepHsiii 3ai1, 404) | xomonn Ttpebyer ydera
HX [POIIECCOB TaKUX [ApaMETPOB Kak
[POM3BOAUTEIBHOCTb,
YHCTOTa MPOAYKTa, a
TaKKe CTOMMOCTh
MMPUMEHACMBIX
TETIOHOCUTEIIEN 51 OIIK-4.1
XJIaJATeHTOB. OIIK-4.2
3 /3 | Tema 9. Pacuernas pabora | Ilouck 3xctpemyma. JIBa OI1K-4.3
((CI/IMHHeKC-MeTOZ[a» BUAa OrpaHUYCHUA
3/3 | Tema 10. Koutposphas | OOmuid BHI IEJIEBOM
pabora Ne 1 «Cummiekc- | pyHKIMM M MHOXKecTBa
METO JOIMYCTUMBIX
anprepHaTHB. Omnepanun
Ipyu TIOUCKE OlNTUMyMa
rPaJUEeHTHBIMH
METO/IAMIL
8. Camocmoamenvnas paboma daxanaspa
Ne Tembl, BLIHOCHMBbIE HA Yacol ®opma CPC HNuauxaropsl
n/m | camMoCTOSAITeJIbHYIO padoTy JAOCTHKEHM S
KOMIIeTeHUNH
6 cemecTp, 3a0uHas (§.0., 3a0unas BO ¢.o.(4 cemectp)
1 | Ilonsarue xomnbroteproro | 10/ 10 KOHCIIEKT OIlK-4.1
MOJEIUPOBAHUSL
2 | IMapamerpuueckas 10/10 KOHCIIEKT OIIK-4.3
unaeHTH(GUKaIKs 1 IpoBEpKa
aJIcKBaTHOCTH MaTeMaTHUYECKOM
MOJIETH
3 | Onucanue XTII c| 10/10 KOHCIIEKT OIIK-4.1
npuMeHenneM J[YUII
4 | IuddepenuanbHble 10/10 KOHCIIEKT OIIK-4.3
ypaBHEHUSA B YaCTHBIX
IIPOU3BOJIHBIX
5 | Auddepennuanbabie 10/10 KOHCIIEKT
ypaBHEHUSA B YaCTHBIX
MIPOU3BOIHBIX: OI1K-4.3
KiIaccuukanms, TpPaHUYHBIE




OIlK-4.1

6 | TemrooOMeHHOE 10/10 KOHCIIEKT
obopynoBaHue
7 | PektudukannoHHas KOJOHHA 10/10 KOHCIIEKT OIIK-4.1
8 | MonenupoBanue 10/10 KOHTPOJIbHAS OIIK-4.1, OIIK-4.2, OIIK-4.3
MAaTEpPUAIILHOTO IIOTOKA pabota
7 cemectp 3aouHas ¢.0. / 3aounas BO ¢.0.(5 cemectp)
9 | AHaauTHYECKHUE METO/IBI 9/9 KOHCIIEKT OIIK-4.1, OIIK-4.2
ONTHMH3ALNH OIIK-4.3
10 | JluneitHOE MpoOrpaMMHUpOBaHKE 9/9 KOHCIIEKT OIIK-4.1,011K-4.2
OIIK-4.3
11 | . OnTuMu3anms ¢ HeIOYUCICHHBIMU 9/9 KOHCIIEKT OIIK-4.1, OIIK-4.2
TIEPEMEHHBIMHU
12 | . OnTuMu3anms ¢ y4eToM CTPyKTYpPBI 9/9 KOHCIIEKT OIIK-4.3
XTC
13 | HekoTopsie gacTHBIC 3a1a4n 9/9 KOHCIIEKT OIIK-4.1, OIIK-4.2
ontumuzanuu XTC
14 | . OcobeHHOCTH 3324 ONTHMH3ALUH 9/9 KOHCIIEKT OIIK-4.3
XTC
15 | Maremarndeckas MoJIeib 9/9 KOHCIIEKT OIIK-4.1, OIIK-4.2
16 | Maremarndeckas MOJIENb U €€ 9/9 KOHCIIEKT OIIK-4.3
COCTaBJIAOIIHUC
17 | Jlunamuyeckoe 9/8 KOHCIICKT OIIK-4.1, OIIK-4.2
IIPOrPAMMUPOBAHNUE OlIK-4.3
18 | [IpuHMn MakcuMyma 9/8 KOHCIIEKT OIIK-4.1, OIIK-4.2
OI1K-4.3
19 | KomtokBuym Ne 1 8/6 OIIK-4.1, OIIK-4.2
«OCOOCHHOCTH  TOCTaHOBKHU IIOJATrOTOBKA K
TUMNOBBIX 3aJ1a4 ONTHMM3AIUHN KOJITOKBUYMY Ne |
XTC»
20 | KomnokBuym Ne 2 9/7 IMOATOTOBKA K OIIK-4.1, OIIK-4.2
«OnruMusanus» KOJUIOKBHYMY Ne 2
8.1 Konmpoab camocmoamenvHoil padomal
Ne Tembl, BBIHOCHMMBIE HA Yacel ®opma CPC NuaukaTopbl
n/n CaMOCTOSITEIbHYI0 Pa0OTy JOCTHKEHU S
KOMIEeTeHIINH
6 cemecTp, 3aouHas (§.0./ 3aouHas BO ¢.0.(4 cemectp)
1 | [lonsarue KOMIIBIOTEPHOTO 2/3 MpOBEpKa KOHCTIEKT OIIK-4.1
MOJICTTHPOBAHUS
2 | Onucanune XTIl ¢ nmpumeHeHreM 2/3 MIPOBEPKA KOHCIIEKT OIIK-4.1
Ay4ll
3 | duddepennmanbabie  ypaBHEHHUS 212 MPOBEPKa KOHCTIEKT OIlK-4.3
B YACTHBIX IIPOU3BOJIHBIX
4 | Iuddepenumnanbaple  ypaBHEHHS 2/2 MIPOBEPKA KOHCIIEKT
B YACTHBIX IIPOU3BO/IHBIX: OTIK-4.3
KJIacCU(pHUKAIHS, TPAHUYHBIE
YCIIOBHS
5 | MogenupoBaHue MaTepUaILHOTO 414 MIpOBEpKa OIIK-4.1, OIIK-4.2,
MIOTOKA KOHTPOJIBHOHN OIIK-4.3
paboThI
7 cemecTp 3aouHas §.0./ 3aounas BO ¢.0.(5 cemectp)
6 | AranuTuueckue METOIBI 3/3 MIPOBEPKA KOHCTIEKT OIIK-4.1, OIIK-4.2
ONTUMU3AIIUI OIIK-4.3
7 | JluneliHoe MpOrpaMMUPOBAHHUE 3/3 ITPOBEPKA KOHCIIEKT OIIK-4.1,0I1K-4.2




OI1K-4.3
8 | Aunamuyeckoe 2/3 MIPOBEPKA KOHCTIEKT OIIK-4.1, OIIK-4.2
IPOrpPaMMHUPOBAHHUE OIlK-4.3
9 | IpuHIMn MakcuMyMa 2/3 IIPOBEPKA KOHCIIEKT OIIK-4.1, OIIK-4.2
OI1K-4.3
10 | Komnokeuym Ne 1 «OcobeHHOCTH OIIK-4.1, OIIK-4.2
MOCTAaHOBKM  THUIIOBBIX  3a]1ad 214 TPHEM KOJLTOKBIYMA
No 1
ontumm3anua X TC»
11 | KomnokBuym Ne 2 214 IpHeM OIIK-4.1, OIIK-4.2
«OnTuMu3anus» KOJUTOKBHUYMa No 2

9. Hcnonv3zoeanue peiimunzo60il cucmemvl OUeHKU 3HAHUIL

[Ipu omeHke pe3ysIbTaTOB JAEATEIHHOCTH OakajaBpoB B paMmkax auciuruiael b1.0.31
«MopenupoBaHue M ONTHUMH3ALUSA XUMHUKO-TEXHOJIOTMYECKHX TPOLIECCOB »  HCIHOJBb3YeTCs
pedTHHroBas cucteMa. PeWTHHroBas oOleHKa (OpMHUpYeTCss Ha OCHOBAaHMM TEKYIIETO0 U
MIPOMEKYTOYHOTO KOHTPOJISL. MaKkCUMAaITbHBIN 0aJUT BBICTABIISCTCS 32 TIPUHIIUITHAIBHO MPABUIBHBIA U
MOJHBIM TOJXOJ K PEIICHHIO 3a7ad Y4eOHOM MpaKTHKH, TPAMOTHOE H3JIOKEHHEe U OopOopMIICHHE
MOJTY4YEHHBIX Pe3yJIbTaTOB, IIMPOTY OTBETOB HA BCE MIOCTABICHHBIE BOIIPOCHI.

MuHUMaBHBIH 0asuT OTpaXkaeT MPUHIMIHAIGHO PABUIIBHBIN MOIX0] OaKagaBpa K PeIIeHUI0
OTJEJIbHBIX 33/1a4 C YYETOM IOJIHOTHI OTBETOB HA MOCTABJIEHHBIEC B 33/1a4axX BOIIPOCHI, TOMYILIEHHBIX
HETOYHOCTEN M OIIHUOOK.

6 cemectp, 3a0uHast (}.o., 3aounast BO ¢.0.(4 cemectp)

[IIxama mepeBoaa UTOrOBOTO PEUTHHTOBOTO Oarmna R

WntepBan 6anioB pedTHHTa Ornenka
0<R,.<60 «HE 3a4YTEHO»
60 <R,. <100 «3a4TCHOY
OueHuBawe MepoONnpUATHSA Koua-Bo bajbl
min | max

MepoanﬂTPlﬂ TCKYLIECIr0 KOHTPOJISA

Ilocemenne nexuit 2 4 10
JlaboparopHbie pabOTHI 4 32 50
3auer 1 24 40

HUTOT'O 60 100




7 cemectp 3ao04Has §.o., 3a0unas BO ¢.0.(5 cemectp)
[IIkaya mepeBo/ila UTOTOBOTO PEHTHHTOBOTO Oamwia R, B 4-0auIbHYIO CHCTEMY OIIEHKH
3HAHUM.

WuTepBan 6amioB peTuHra Ouenka
0<R, <60 «HEYIOBJIETBOPUTEIIHLHO (2)
60<R, <73 «YIOBJIETBOPHUTEIBHOY (3)
13<R, <87 «xopouio» (4)
87<R, <100 «OTIIIHOY (5)
OueHuBawime MepoNnpUsI TUS Kou-Bo basbl
min |  max
MeponpusiTisi TEKyIIEro KOHTPOJIs
[loceuenue nekuuii 1 9 18
Pacuernas pabora 1 10 14
KomnnokBuymsl 2 10 14
Konrponbnas padota 1 7 14
DK3aMeH 1 24 40
NTOI'O 60 100

10. Oyenounsvie cpedocmea 01 meKyuyeco KOHMPONA YCnesaemocmu, NPOMeEIHCymouHou
ammecmayuu no UMo2am 0C80EHUA OUCUUNTUHDL

OueHouHBIE  CpEACTBA JJIE  MPOBEACHHUS  TEKYIIET0  KOHTPOJS  YCIIEBAEMOCTH,
MPOMEXKYTOUHOM aTrTecTaliud OOy4YalolUXcs M HTOTOBOH (TOCYZapCTBEHHOW MTOTOBOIN)
aTTecTallud pa3pabaThIBalOTCA COIJIaCHO TOJoXKeHut0o o0 DoHJax OLEHOYHBIX CpEJCTB,
paccMaTpuBaIOTCsS KaK COCTaBHAas 4acTh pabodeil mporpamMmbl U OQOPMIISIFOTCS OTAEIBHBIM
JIOKYMEHTOM.
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11. Hughopmayuonno-memoouueckoe obecneuenue OucCUUnNIUHb

11.1 Ocnosnaa numepamypa
[Ipu w3ydyenunm pucuumimasl b1.0.31

((MO,Z[GJ'II/IpOBaHI/Ie n OINTUMHU3AIUA XHUMHUKO-

TCXHOJIOTHUYCCKUX MPOLECCOB» B KAYCCTBC OCHOBHBIX MCTOYHHUKOB HHq)OpMaHHH PECKOMCHAYCTCA

HCIOJIb30BATh CIEIYIOINLYIO JINTEPATypy:

OCHOBHbBIE HCTOYHUKH I/IH(I)OpMal.[l/ll/l

KoJi-Bo 3Kk3.

1. 'ymepoB, A. M. MaremaTtuueckoe MOJICIMPOBaHUE
XUMHUKO-TEXHOJOTHYECKUX IIPOLECCOB [ DIEKTPOHHBIM
pecypc]: yuebHoe mocodbue. — 2e u3j., nepepad. — CII6.:
W3narensctBO «Jlanby, 2014. - 176 c.: wi.- Pexum gocryna:
http://e.lanbook.com/view/book/41014/, mo nmapo:to.- O9bC
«JTaHby»

9BbC «Jlaup»
http://e.lanbook.com/view/book/41
014 Tocrym ¢ m10060ii TOYKH HHTEPHET

nocie peructpanuu ¢ [IP-anpeca
HXTU

2. CamoitnioB, H.A. ITpumepsl 1 3aj1auu 1o Kypcy
"MareMaTuueckoe MOJICIMPOBAHNE XUMUKO-
TEXHOJIOTHYECKHX TpoIeccoB’: yuebHoe nocodue /
H.A.Camoiinos.-3-¢ uz., ucnp. u nor.- CII6.: Jlans, 2013.-
176 c.: um.

25 3K3.B OMOJI.OTI.

3. 3aBapyxuH, C.I'. MaremaTnieckoe MOJIeIMPOBAHIE
XUMHUKO-TEXHOJOTHYECKHX MPOIECCOB U alapaToB
[DnexTpoHHEIH pecypc]: yaeoHOoe mocooue/ C.I'. 3aBapyxuH
— DIIEKTPOH. TEKCTOBBIE AaHHbIE.— HoBOCHOUpPCK:
HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHIA
yauBepcuteT, 2017.— 86 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/91236.html., no napomo — DBC
«IPRbooks»

9BC « IPRbooks »
http://www.iprbookshop.ru/91236.
html.—. Toctyn ¢ 1060 Touku

WHTEpHET nocJie perucrpauuu c IP-
anpeca HXTU

4. Kucenb, H.-H. OCHOBBI KOMIBIOTEPHOT'O MOAETUPOBAHUS B
CAIIP EMPro [OnexTpoHHbIi pecypc|: yueOHOe mocobue/
H.H. Kucens, A.A. BaranoBa — DJIEKTPOH. TEKCTOBBIE
nanHble.— Pocros-Ha-/lony, Taranpor: M3narenbcTBO
FOxHoro penepanbHoro yausepcurera, 2018.— 342 ¢.—
Pesxxum nmoctyna: http://www.iprbookshop.ru/87738.html., no
napoio — ObC «IPRbooks»

3BC « IPRbooks
http://www.iprbookshop.ru/87738.
html.—. Jocryn ¢ mroGoii  ToYKH

UHTEpHET mocjie peructpauuu c IP-
anpeca HXTU

»

5. Ilepepra, O.B. KomnerlorepHoe MoienpoBaHue
CTaTUYECKUX U JMHAMUYECKUX PEKUMOB PabOTHI
PeKTHU(UKAIIMOHHBIX YCTAHOBOK [ DJIEKTPOHHBIN pecypc]:
IIPAKTUYECKOE PYKOBOJCTBO JJIsl TEXHOJIOTOB U
npoektuposiiukos/ O.B. Ilepepsa, T.H. 'aptman —
DJEeKTPOH. TEKCTOBBIE JaHHbIe.— MockBa: JlabopaTopus
3Hanni, 2018.— 206 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/88482.html., no mapono — 3BC
«IPRbooks»

SBC « IPRbooks »
http://www.iprbookshop.ru/88482.
htmll.—. doctynm ¢ moGoii ToYkM

HWHTEpHET Iocie peructpauuu c¢ IP-
anpeca HXTU

11.2 /lononnumenvuas aumepamypa

B kauecTtBe [JONOJHUTENIBHBIX MCTOYHHKOB I/IH(I)OpMaI_II/II/I PCKOMCHIAYCTCA HCIIOJb30BATh

CJIEIYIOIIYIO JIUTEPaTypy:

JlonoJiHuTE/IbHBIE HCTOYHMKH HH(OPMALIMH

Koua-Bo 3k3.

1. Tynuipiaa, A.1. MeToapl KOMIIBIOTEPHOTO MOJICTUPOBAHUS
(U3UYECKUX MPOIIECCOB M CIOKHBIX CUCTEM [ DIEKTPOHHBIHA
pecypc]: yae6noe nocobue/ A.W. Tynumpiaa— DIEKTPOH.
TekcToBble JaHnHble.— CaHkT-IleTepOypr: YHuBEepcureT
NTMO, 2014.— 49 c.— Pexum gocryna:

9BC « IPRbooks »
http://www.iprbookshop.ru/67284
html. Jloctyn ¢ mo6oii Touku

HWHTEPHET 1ociie peructpamuu c [P-
anpeca HXTU
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http://e.lanbook.com/view/book/41014
http://e.lanbook.com/view/book/41014
http://www.iprbookshop.ru/91236.html
http://www.iprbookshop.ru/91236.html
http://www.iprbookshop.ru/91236.html
http://www.iprbookshop.ru/87738.html
http://www.iprbookshop.ru/87738.html
http://www.iprbookshop.ru/87738.html
http://www.iprbookshop.ru/88482.html
http://www.iprbookshop.ru/88482.html
http://www.iprbookshop.ru/88482.html
http://www.iprbookshop.ru/23100.html
http://www.iprbookshop.ru/23100.html
http://www.iprbookshop.ru/23100.html
http://www.iprbookshop.ru/67284.html
http://www.iprbookshop.ru/67284.html

http://www.iprbookshop.ru/67284.html., no napomo — 35C
«IPRbooks»

2. bymyes, IO.I'. leonutsl. Komnetoreproe mopenuposanue |IBC «JlaHb»

LEOJIMTHBIX MaTepuanos.- MBaHnoso [DnexTponnsbiii pecype]: | http://e.lanbook.com/view/book/4
HNI'XTY (MBaHOBCKMIA rOCYyNapCTBEHHBIN XMMHKO- 529 Hoctyn ¢ moboit Touku
TeXHOJOrnueckuit ynusepcurer), 2011. - 104 c. - Pexum Wurepuer nocne perucrpaipu IP-
noctymna: http://e.lanbook.com/view/book/4529/ no maposto.-  [anpeca HXTHU

ObC «Jlaup»

3. bewmn, W. JI. MojenupoBaHue  MHHOBALMOHHOTO IBC«3nannym
NOPOU3BOACTBEHHOrO  PasBUTUS  HE(TErasoBBIX  peruoHoB :|https://znanium.comvcatalog/docume
monorpadus / W. JI. Bennun. — Mocksa : UTHOPA-M, 2021. — 243| nt?id=368240. Hoctyn ¢ moboii
¢. — (Haywnas wmsicas). - ISBN 978-5-16-016254-6. - Tekcr Touku MHTEepHET nocne
DNEKTPOHHBIH. - URL:| perucrpauun [P-agpeca HXTU
https://znanium.comy/catalog/document?id=368240 —  Pexnm

npocryna: no naponto.- I5C «3xannym»

11.3 Jnexmponnsie ucmounuku unopmayuu
IIpu  wmsysennum  guctmruiunsl B1.0.31  «MopenupoBaHne W ONTUMM3ALHS
HePTEXMMHUUECKUX MPOLIECCOB» HUCIIOJIb30BAHHE ANEKTPOHHBIX HCTOYHUKOB MH(POPMALK
1. @enepanpHbiil nopran «Poccuiickoe obpasoBanue» [DnekTpoHHBIH pecypc]. — Pexum
noctyna: http://www.edu.rw/, cBoGOHbBIII.
2. ®enepanbHplil UEHTP UHOPOPMALMOHHO- OOpa3oBaTENbHBIX PECYPCOB [DNEKTPOHHBIN
pecypc]. — Pexxum noctyma: http://fcior.edu.ru/, cBoGoaHbIiA.
3. Mudopmannonnas cucrema «EanHOe OKHO JOCTyNa K 00Opa3oBaTebHBIM pecypcam»
[Qnexrponnerit pecypce]. — Pexxum nocryma: http://window.edu.ruw/, cBoGoaHbIii.
4. Ob6pasosarenpupiit nopran no xumun «HIMUS» [Dnexrponnbiii pecypc]. — Pexum
nocryna: http://himus.umi.ru/, cBOSOIHBINA.
5. DenepanbHbIi MHCTUTYT MPOMBILIIEHHON COOCTBEHHOCTH [DyiekTpoHHBIH pecypc]. —
Pexxum pocryna: https:/fips.ru/, cBOGOAHBIIA.
6. Hayunas snextponHas Oubnuorexa [Onextponublii pecypc]. — Pexum mocryma:
https://www.elibrary.ru/defaultx.asp, cBoGORHBIH.
7. 9BC «Znanium.com» — Pexxum poctymna: http:/znanium.com
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8. OBC «Jlaup» — Pexxum mocryna: hitp://e.lanbook.com/books/

11.4 Cospemennsie npoeccuonaivivie 06a3vl OAHHBIX U  UHPOPMAUUOHHDbBLE

CRPABOYHbIE CUCHEMbL

1. basa naunbix. Tepmuueckue Koncrantsl Beuects [DnexTpoHHbiit pecypc]. — Pexxum
nocryna: http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html, cBoGoxHbIH.

2. baza nansbix PubChem [Dnextponnsrii pecypc]. — Pexum nocryna:
https://pubchem.ncbi.nlm.nih.gov, cBoOOHBIHA.

3. basa nanubx NIST Chemistry WebB ook[3nekTponHblii pecypc]. — Pexxum nocryna:
https://webbook.nist.gov/chemistry/, ceobomHbIif.

4. ®enepanpHas cayx0a rocyAapCTBEHHOM CTaTHCTUKH [ DIeKTpOHHBIN pecypc]. — Pexum
nocryna: https://rosstat.gov.ru, CBOOOJHBIH.

CornacoBamno: ="

3aB. oTHenIOM M B.A1. Tapacosa
no 6GubnuoreyHOMy

ofcayKMBaHUIO
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12. Mamepuanvno-mexnuueckoe obecneuenue OUCHYUNIUHD
Peanuzamus yqeOHOI IUCIUIUIMHBI TPEOyeT HAINYHS

1) Komnbrotepubiii 3am Ne 404 u ydeOHas ayquTOpHsl IUIsl CAMOCTOSITEIBHOH pPabOTHI
cryaeHToB Ne 404:

Cucremusblii 0110k — ASUS TeK P5KLP-AM;
cucteMusbIit 010k — Core 2 Duo E7400-Midi ATX 350;
mouutop - LG TFT 20// W2043SE-PF;

MoHuTOp - Samsung 732N Black TFT 17//;

ckanep — HP PI/A4 ScanJet G3010 USB (L1985A);
Xab - D-Link 10/100/1000mbps 24-port+2SFP+2*Gbl;
Beixox B MuTepuer — mogem De-Link DWA 110;
Monyns coopa nanasix — MC/1-100;

[Tpuntep - Samsung ML-1210;
[ToBOpoTHO-TIEpeABIKHAS MAarHUTHO-MapKepHas jgocka Magnetoplan; ctosbl-mapThi.
[TporpammHoe oOecrieueHue

2) VHTepaKTHBHBIA JCKIMOHHBIA 3anm Ne38 u ydeOHas ayauTopusi Ui TPYIIOBBIX H
WHJUBUIYaJbHBIX KOHCYIbTaui Ne38:

Cuctemnsrii 6510k - Core 2 Duo E7400-Midi ATX 350; mouutop — Acer V193WADb WIDE
19//; mpoexrop — Epson EMP-X5; MoOuibHBIA pYJIOHHBIH JKpaH Ha INTAaTHUBE; BBIXOA B
Wutepuer — mogeM De-Link DWA 110; cronbl-apThl.

Habop narnsauelii mocoOuii

[TporpammHoOe obOecrieueHue

3) Tlomemenue i XpaHCHHS W MPOPHUIAKTHUECKOTO OOCITY)KHBaHUS Y4eOHOIrO
obopynoBanus Ne512

Crosl, cTya, nasiabHas CTaHIUs, HA0Op HHCTPYMEHTOB, TMarHOCTUUECKUI HHCTPYMEHT,
[MK 1u1st TMarHOCTHKY HEUCIIPABHOCTEH.

13. Oépazosamenvuvie mexunonozuu
B nmpomecce mnpoBeneHHs — ayOIUTOPHBIX — 3aHATHMM  IPUMEHSIOTCS  CIEAYIOIIUE
00pa3oBaTeNbHBIE TEXHOJIOTUU 00yYeHHUs (B MHTEPAKTHUBHBIX opMax):

Tema Bun 3ansatus HNuTepakTuBHAsS 4acel
dopma
6 cemecTp, 3a0uHas ¢.0., 3a0uHasg BO ¢.0.(4 cemectp)
Tema 1. OCHOBHBIEC TOHATHSI M OTIPE/ICIICHNUS Jlexkus Jleknus-npe3eHTanus 2
Tema 3. IunpaBnuyeckuit pacder Jlaboparopnoe 3ammra J1abopaToOpHOM 2
TpybonpoBooB. Cmecurens / BeTBurenb 3aHSITHE paboThI

7 cemectp 3a0uHast }.o., 3a0unas BO ¢.0.(5 cemectp)

Tema 4. Cemapatop, 3-x (ha3HbIl cemapaTop Jlexuus Jlexnus-nipe3eHTanus 2
Tema 5. KomnokBuym Ne 1 «OcobGeHHOCTH Jlaboparoproe 2
MOCTAHOBKM THIOBBIX 33734 ONTUMH3ALUH 3aHsTHE [Ipuem xomuroxBuyma Nel

XTCx»

Tema 6. KommokBuym Ne 2 «IIpomecc IIpakTryeckoe [Mpuem xommokBuyma Ne 2 2
MIOCTAHOBKH PEIICHHUS 3a/1a4 ONTHMH3ALIUID) 3aHsTHE
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