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Pabouas mporpamma coctaBieHa ¢ y4éroMm TpeOoBaHuii dexepaqbHOrO TOCYIApCTBEHHOTO
oOpasoBarenbHOro crangapta (mpuka3z Ne 680 ot 25.05.2020) mo mampasienuto nmoaroroBku 20.03.01
TexHnocdepHas GezonacHOCTh it mpoduiiss «be30macHOCTh KU3HENCITeNbHOCTH B TexHocdepe» Ha
OCHOBaHMH y4eOHBIX TJIaHOB Habopa oOyuarommxcs 2022 roza.

Pa3pabotunk nporpaMmsl:

ITpodeccop P.A. XanmuToB

COI'1IACOBAHO

Pabouas mporpamma paccMoTpeHa M of00peHa Ha 3aceaHuM Ka3zaHCKOro MeXBY30BCKOI'O
uHKeHepHoro neHtpa "HoBbeie TexHomoruu" (denepajbHOr0 rocyJapCTBEHHOTO OFOIKETHOTO
00pa3oBaTeNbHOIO  yUpexJAeHHUs  Bhicliero oOpasoBanHusi "KazaHckuii — HanmoOHaJIbHBIN
HCCJIEI0BATEIbCKUN TEXHOJOTUYECKHI YHUBEpcUTeT", mpoTokoJ oT 23.05.2022 r. Ne 5.
Hupexrop  Cocnacoeano A.D. MaxoTKuH

YTBEPXKXJIAEHO
Havansnuk nenrpa YMI] Ymeepiwcoaro JILA. Kuraepa



1. Henu ocBOeHMS U CHUTITTHHBI

Llensimu OCBOEHHUS AUCUMILTUHBI «MoOJenupoBaHHE XUMHUKO-TEXHOJIIOTUYECKUX TMPOLIECCOB)
SIBJISIFOTCSL:
(dbopMHpOBaHNE CUCTEMBI 3HaHUM, YMEHUI 1 HaBBIKOB B 001aCTH pa3pabOTKU U MPUMEHEHHUSI
MaTeMaTUYeCKUX MOJIEJIeH XUMUKO-TEXHOJIOTMYECKUX MPOIECCOB U almnaparoB € LEIbI0 ONTUMU3AIIT
OCHOBHOT'0 TEXHUKO-3KOHOMHUYECKOI'O TTOKA3aTels «3aTPaThl : PE3yJabTaT.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

Hucuunnuna  «MojenupoBaHHe  XUMHUKO-TEXHOJIOTHYECKUX  MPOIECCOB»  OTHOCHTCS K
obsarenpHO wactu OOIl u  dopmupyer y oOydammmxcs 10 MOpOodUITto «be3omacHocTh
KHU3HEEATENBHOCTH B TeXHOC(]epe» Habop 3HAHUN, YMEHU, HABBIKOB U KOMITETEHITHH.

[ns  ycnmemHOro oOcCBO€HUs —AMCHUIUIMHBL  «MOJEIMPOBaHHE XMMHUKO-TEXHOJIOTMYECKHUX
mporeccoBy obOydarommiics mo HampasieHuto moarotopku 20.03.01 «TexnocdepHas OGe30maCHOCTHY
JOJKEH OCBOMTH MaTEpUAJI MIPEAIIECTBYIOIINX JUCITUIUINH:

1. Boiciias MaTeMaTtuka
2. UmxeHepHas U KOMITbIOTEepHas rpaduka
3. MadopMannoHHbIE TEXHOJIOTUN

Hucuunnuna «MopenupoBanue XUMHUKO-TEXHOJIOTHYECKUX IIPOLIECCOB) SABJISIETCS
MPEANIECTBYIONIEH U HEOOX0IMMA ISl YCIIEITHOTO OCBOCHHS TOCIEAYIOIINX TUCIUTIINH:

1. OCHOBBI IPOEKTHOM AESATENEHOCTH
2. [TonroroBka K Mmporeype 3aluThl | 3all1iTa BBITYCKHOW KBATH()UKAITMOHHON paOOThI
3. CucreMsl ynpapieHUs] XMMUKO-TEXHOJIOTHUECKUMHU MTPOIECCaMU
4. Upes3BbIvaiiHbIe CUTYallMH U METO/IbI 3aIUTHI

3. KoMnerenuuu oﬁyqammerocﬂ, (bopanyeMble B pe3yJjibTaTe OCBOCHHUSA NUCHUIIJIUHBI

OIIK-1 Cnoco6eH yYuThIBATh COBpeMeHHbIe TeHICHIIUM Pa3BUTHS TEXHUKHU U TEXHOJIOTUH B 00s1acTH TexHOCepHOii
0€30I1ACHOCTH, U3MEPHUTEJbHOH U BHIYMCIUTEIbHOH TEXHMKH, MH(POPMALIMOHHBIX TEXHOJIOTHii P peleHU U
THINOBBIX 32/1a4 B 00J1acTH NPo¢ecCHOHATBHOM AesITeIbHOCTH, CBA3AHHOM ¢ 3aIIINTOI OKpYy:KaloLeil cpeabl U
ol0ecneyeHneM 0€30MACHOCTH YeJIOBeKa

OIIK-1.1. 3naeT coBpeMEHHBIE TCHACHIINN Pa3BUTH TEXHUKU U TEXHOJIOTHH, U3MEPUTEIFHON M BEIYNCIUTEILHON TEXHUKH,
MH()OPMALIMOHHBIX TEXHOJIOTUI B 00JIaCTH TeXHOC(HEPHOIT 6€30I1aCHOCTH YelloBEKa

OIIK-1.2. YMeer peliaTs TUIIOBBIE 3a/1a4H C UCIIOJIb30BAHUEM U3MEPUTEIBLHOM U BEIUUCIUTENLHON TEXHUKH,
MH()OPMALMOHHBIX TEXHOJIOTHI B 00J1aCTH MTPOQECCHOHATBHON AESTEIbHOCTH, CBI3aHHOM € 3aIIUTONH OKPY’KaIOIIeH cpeabl 1
obecrieueHneM 0€30MacHOCTH YeJIOBEKa

OIIK-1.3. Brageer coBpeMEHHBIMH METOJJAMH TEXHUKHU W TEXHOJOTHU B 00JIACTH TEXHOC(HEPHOH O€30MacHOCTH,
M3MEPHUTENLHOM U BBIUNCIUTENLHON TEXHUKH, HHYOPMAIIMOHHBIX TEXHOJIOTHII PU PELICHNH THIIOBBIX 33124 B 001acTH
mpodhecCHOHATTLHOM e TEIbHOCTH, CBA3aHHOM C 3aIUTON OKPYKaIOIIeH cpeapl U odecieueHueM 0e30MacHOCTH YelToBeKa
OIIK-3 CnocoGeH ocymiecTBJIATH NMPO(ecCHOHAIBLHYIO 1eTeJbLHOCTh ¢ Y4eTOM rocy/1apcTBeHHbIX TpeOoBaHuii B
o0.1acTu obecnevyeHns: 6€30MaACHOCTH

OIIK-3.1. 3HaeT OCHOBHBIE roCyJapCTBEHHBIE TPEOOBAHMS B 00IacTH 0OecneyeHns: 0€301MacHOCTH

OIIK-3.2. YMeeT ucnonb30BaTh TEOPETUUECKHUE U IPAKTUIECKUE 3HAHMS B 00J1aCTH 0oOecrieyeHus! 6€30[acHOCTH C Y4eTOM
TOCYAapCTBEHHBIX TPEOOBAHUH

OIIK-3.3. Briasieet HaBbIKaMu yIpaBJieHUs] TEXHOC(HEPHOIT OE30IIaCHOCTHIO C YYETOM TOCYIapCTBEHHBIX TPEOOBaHHH B
JAaHHOM 00acTu

OIIK-4 CnocoGeH MOHMMATH NPHHIMNBI Pa00THI COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHii M HCMOJIL30BaTh UX
JJISl pellleHUsl 32124 npogeccHoOHATBHOM 1esITeJIbHOCTH

OIIK-4.1. 3HaeT nMpUKIaIHOE COBPEMEHHOE IPOrpaMMHOe o0ecIieueHHe, IPUMEHSIEMOE B OTPACIIH

OIIK-4.2. YMmeer BbIOpaTh ¥ NPUMEHHUTH ONTUMAIBHYIO IPUKIIAJHYIO IIPOrpaMMy JJIsl peLIeHHs KOHKPETHOH 3aaun

OIIK-4.3. BrasieetT HaBbIKaMU MPUMEHEHHS LIU(DPOBBIX TEXHOJIOTHH JUIsl pEILICHHUS 3a/1au NMPo(eCCHOHATIBHOM AESTEIbHOCTH



B pe3yabTare 0CBOCHUS TUCHHUILIHHBI 00yYAIOIIHICH 10JIKEH

3HaTh:

JEHCTBYIOIIYIO CHCTEMY TOCYJapCTBEHHOTO YIIPABJICHHUS, B TOM YHCIIE CHCTEMY r'OCYIapCTBEHHOTO
HAA30pa U KOHTPOJIS;

JICHCTBYIOIIYIO CHCTEMY HOPMATHBHO-IIPABOBBIX aKTOB U UX TPeOOBaHUS B 00JIACTH OOCCIICUCHUS
0€e30I1aCHOCTH;

OCHOBBI COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH, H3MEPUTEITHHON U BHIYUCITUTEILHOW TEXHUKH B
obnactu TexHoc(hepHOl OE30MaCHOCTH, a TAKKE HHKEHEPHOU 3aIUTHl HA XUMHYECKUX IMPOU3BOICTBAX
COBPEMEHHBIC TCHCHIIMH Pa3BUTHS TEXHUKH U TEXHOJIOTHH, U3MEPHUTEIBLHOM U BEIYACIUTEILHOM
TEXHHUKH, HH()OPMAIIMOHHBIX TEXHOJOTHI

XapaKTEPUCTUKN COBPEMEHHBIX ITUPPOBLIX HHPOPMAITMOHHBIX TEXHOIOTHM

YMeTh:

MCII0JIb30BaTh COBpEMEHHBIC IIU(POBBIC HHPOPMAIIHOHHBIC TEXHOJOTHH JIJIS PEIICHHS 3a1a4
po(heCCHOHATILHOM JIEATEIIEHOCTH

OCYIIECTBIISATH MOJICTHPOBAHNE BO3MOXHBIX YPE3BbIYAHBIX CUTYAIIUH, BOSHUKHOBECHUE OMACHOCTEH |
WX MPEJIOTBPAIICHUE HA XUMHUYECKHUX TIPOU3BOACTBAX C IIOMOIIBIO H3MEPUTEIIEHON M BBIYUCIUTEIIBHON
TEXHHKH, COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

NPUMEHSITh HOPMATHBHBIC TPABOBBIC aKThI, COJICPIKAIIINE TOCYAaPCTBEHHbIC HOPMATUBHBIC TPEOOBaHUS
B 00J1acTu oOecrnedeHns 0€30IaCHOCTH

Baanern:

METOJIONIOTHEH TOMy4eHHUsI U 00pabOTKH Pe3yabTaTOB B 00JIaCTH TeXHOC(EpPHOU 0€30MacHOCTH,
WHXCHEPHOM 3alllUThl HA XUMUYECKUX MMPOU3BOJICTBAX C MOMOIIBI0 U3MEPUTENHHON U BEIYUCIUTENHHOM
TEXHHKH, & TAK)KE COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH.

HABBIKOM I10100pa ¥ TIPUMEHEHUST HOPMATHBHO-TTPABOBBIX aKTOB JUISI PEIICHUS JIOKATBHBIX 33724
obecneueHns 0€30IaCHOCTH

MPUHIIMIIAMU PAOOTHI COOTBETCTBYIOLIUX COAECPKAHUIO MPOPECCHOHANBHBIX 33/1a4 COBPEMEHHBIX

U (GPOBBIX HUHYOPMAIIMOHHBIX TEXHOJIOTUI

4. CTPYKTYpa M cojiep:KaHue TUCIHUIIHHbI
OO6mas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 3 3a4eTHbIE eAnHUIBI, 108 qacos.

Bunp! yue6HO# paboThI (B 9acax) O11eHOYHbIE
cpenacTBa IS
Ne Pasznen aucuunnuHbl Ceme- IT Jlabopa- HTPCI)(BCJI:;VII/I’I
n/n eI et CTp Jlexnus paKTHiccKue abopa KCP CPC ey
3aHIATHS TOpHbIE TIPOMEXKY-
TOYHOM
aTTECTAINH
1 2 3 4 5 6 7 8 9
OCHOBHBIE TTOHATHS KoutponbHas
1. | meToma 8 2 7 pabota
MOJEJIMPOBaHUSI.
Hroro no cemectpy 8 2 7
1 JleTepMuHUpOBaHHbBIE 9 1 4 3 40 JlabopatopHuas
" | momenu pabota




Buybr yaeOHo# paboThI (B Hacax) OrneHoYHbIe
CpencTBa s
Ne Ceme- HpOBeHeimﬂ
i Pasnen aucuuninHb o Texws [Ipaxtnueckne | JlaGopa- KCP CPC TEKYLIEH U
3aHATHUSL TOpHBIE TIPOMEKY-
TOYHOH
aTTeCTalluu
1 2 3 4 5 6 7 8 9
Cratuctuueckue Komnoksuywm;
2. | monenu. 9 1 4 6 36 Jlabopatopras
pabota
3auer,
HTroro no cemectpy 9 2 8 9 76 KourpoabHasn
padora
5. Couepmanne JEKIIUMOHHbIX 3aHATHH 0 TeMaM
No MNupukaTopel
. /_n Paznmen auctummiHbL Yacer Tema JeKIIMOHHOTO 3aHATHUL JTOCTHKCHUS
KOMIICTCHIHU
1 2 3 4 5
1. | OcHOBHBIE TOHATHUS METOIa MOAETUPOBAHUSL. 1 Bunel ypaBHeHUH U METOBI UX OIIK-1.1
pelIeHus IPU MOJIEIUPOBAHUU OIlK-3.1
XUMHUKO-TEXHOJIOTHUECKUX OIIK-4.1
MIPOLIECCOB.
2. 1 Koa¢pdpuuneHTsl KHHETHYECKUX OIIK-1.1
Mojienei. OIlK-3.1
3. | JleTepMUHHPOBAHHBIC MOICITH 1 Maremaruueckue MOAEIH OIIK-1.1
OCHOBHBIX MTPOLIECCOB OIlK-3.1
XUMUYECKOH TEXHOJIOTHH OIlK-4.1
4, | CraTHCTHYECKHUE MOJIEIH. 1 Perpeccuonnsie monenu. OIlK-1.1
OnTuMu3anus XUMHKO- OIIK-3.1
TEXHOJIOTHYECKUX MPOIIECCOB OIlK-4.1
BCET'O 4
6. Conep:kaHue NPaKTHYECKNUX/CEMMHAPCKUX 3aHATHI
[TpoBeneHne NpakTUYECKUX/CEMUHAPCKUX 3aHATHI HE IPETyCMOTPEHO YUEOHBIM IJIAHOM
7. Coneprxxanue J1a00paTOPHBIX 3aHATHI
Mungukaro
pHL
Ne Paznen nucuurivHb Yacwt Tema 3ansaTus AOCTHAEH
T1/TI Hs
KOMIIETEHI]
uu
1 2 3 4 6
1. | MerepMuHHPOBAaHHBIE MOIEIH 2 MonenpoBaHue KHHETUKU TOMOTE€HHBIX OIlK-1.1
XUMHUYECKHUX PeaKIni OIIK-1.2
OIIK-1.3
OIlK-3.1
OIIK-3.2
OIIK-3.3
OIlK-4.1
OIIK-4.2
OI1K-4.3
2. 2 MopenupoBanue knHeTHKH rereporenssix | OINK-1.1
XUMHUUYECKHUX peakui OIIK-1.2
OIIK-1.3
OIlK-3.1
OIIK-3.2
OIIK-3.3
OIlK-4.1
OIIK-4.2
OI1K-4.3




Munpukaro
pBI
Ne Pasnen aucouniaHb Yacer Tema 3ansaTHA JIOCTHAREH
n/m us
KOMIIETEHI]
20y
1 2 3 4 6
3. | CratucTHYecKre MOJIENH. 2 MopenupoBaHre TPOIIecca CMEIICHHS OIlIK-1.1
TEXHOJIOTUYECKUX MOTOKOB OIIK-1.2
He(TeXUMHYECKOTO POU3BOJICTBA OIIK-1.3
OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3
4, 2 MopenupoBaHHe TeIII000MEHHBIX OIlK-1.1
amnrapaToB B CTAI[HOHAPHOM PEXIME OIIK-1.2
OIIK-1.3
OIIK-3.1
OIIK-3.2
OIIK-3.3
OIlK-4.1
OIIK-4.2
OIIK-4.3
BCEI'O 8
8. CamocTrosiTesibHas paboTa
MNupukaTopsl
Ne TeMbl, BBIHOCHMBIE HAa CAMOCTOSITEIbHYIO
W paGoTy Yacel ®opma CPC HOCTHIKEHUS
KOMITETEHIIMU
1 2 3 5 6

1. | YpaBHenus Oananca. MatemaTnieckue 7 MOJITOTOBKA K KOHTPOJIBHOH paboTte OIIK-1.1
MOJEJIU IPOCTHIX U CIOKHBIX XUMUYECKUX OIlK-1.2
peakuuii. CriocoObl onpeieneHus OIIK-1.3
KMHETHYECKUX KOHCTaHT(4-5 crioco0oB). OIlK-3.1
MeToxa HaXxOXIEHNS 00enX KOHCTAHT OIlIK-3.2
CKOPOCTH JIJIsl peaKiluii OC/IeJ0BATEILHOTO OIIK-3.3
THUII4, OCHOBAHHBINA HA MUHUMHA3AIHN OIlK-4.1
KBaJpaTHIHOTO (hyHKIMOHANA. MeTox OIIK-4.2
CETOK IS perIeHus TudpepeHIIHaIbHbIX OIIK-4.3
YpaBHEHHH CO CMEIIaHHBIMHU
TIPOMU3BOIHBIMH.

2. | MogenmpoBaHue TEIIOOOMEHHBIX 20 MOJITOTOBKA K JIAOOpaTOpHOH paboTe OIlK-1.1
npoueccos.IIponenypa cocraBneHust OIIK-1.2
cucrembl quddepeHnnanbHbIX YpaBHEHU OIlK-1.3
JUTS TeTII000MEHHMKA CMelIeHns. Pemenne OIlK-3.1
muddepeHIaTLHOTO YPaBHEHHS OIIK-3.2
TEIUI00OMEHA M ITEPEXOJI €ro PEIICHUS B OIIK-3.3
cranuroHapHoe. [Ipumeps! peanuzanuu OIlK-4.1
0JJIOOHOTO BapHaHTa TETUIO0OMEHa B OIIK-4.2
IIPOMBINIIEHHBIX YCIOBUSIX OIIK-4.3

3. | MonenupoBaHHe POIECCOB C MEK(a3HBIM 20 MOATOTOBKA K JJabopaTopHO# padboTe OIlK-1.1
neperocoM. [Ipouenypa cocraBieHus OIIK-1.2
cucteMbl T hepeHInaTbHbIX YpaBHEHUH OIIK-1.3
TEII000MEeHa uepe3 CTeHKy. [Ipouenypa OIlK-3.1
cocTaBieHus quddepeHnInanTbHbIX OIIK-3.2
YpaBHEHHIA 17151 MeKX(pa3HbIX XUMUYECKUX OIlIK-3.3
peakiuii, NpOTEeKAIMX Ha TPaHULIE ABYX OIlK-4.1
cpen. CucTeMbl ypaBHEHUH, ONMCHIBAIOIIHE OIIK-4.2
Mex(has3HbIe MPoIecchl abcop oI, OIIK-4.3
PEKTHU(HUKALMH ¥ SKCTPAKINHT

4. | MeTombl anmpoKCHMAaIIHH 20 MTOJIrOTOBKA K JIA00PaTOpHOI padboTe OIIK-1.1
9KCIICPUMEHTAIBHBIX OIIK-1.2
JaHHbIX.PerpeccroHHbIl aHanus. OIIK-1.3
CraTtucTuueckue KpuTepuu OIlK-3.1




TeMBI, BBIHOCHUMBIC Ha CAMOCTOATCIBHYIO

MunukaTopsl

Yacer ®dopma CPC JIOCTIKEHUS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6

BOCIIPOM3BOANMOCTH, aJIcKBaTHOCTH 1 OIIK-3.2
3HaYMMOCTH. MeTo ] IPOOHBIX PEeILTHK. OIIK-3.3
IToHsATHS aKTUBHOTO U TACCHBHOTO OIIK-4.1
SKCIepUMeHTa. MaTpUYHBIA METOJ OIIK-4.2
pelleHNs CUCTEMB] ypaBHEHUH TS OIlK-4.3
HaXO0XJIEHUST KOIQPUIIMEHTOB YpaBHEHUS
perpeccun. [Ipouenypa pangomMu3aun
HKCIIEPUMEHTA

5. | OcHoBHbIE BUBI (DYHKIMH OTKINKA 16 MOJrOTOBKA K KOJIIOKBUYMY, OIlK-1.1
CJI0’KHOM CHCTEMBI Ha BHEIIHNE MOATOTOBKA K JJabopaTopHOi padoTe OIlK-1.2
BO3MYIICHUS M METOJIBI TIONCKA OIIK-1.3
9KCTPEMYMOB MHOTOMEPHBIX (YHKIIUH, OIIK-3.1
CHCTEMaTH3MPOBAHHBIC KaK TPAJINCHTHEIC U OIIK-3.2
6e3rpagieHTHBIE METOIBL. MeTo OIIK-3.3
TPaAUEHTHOTO CITyCKa, METOJ OIlK-4.1
HaUCKOPEHIIETo CIyCKa, CUMIUIEKC METOJ OIIK-4.2
IIOHUCKA IKCTpEeMyMa OIlK-4.3
BCEI'O 83

8.1 KonTpoJb camocTosiTe1bHON padoThl
MNuaukaTopel
Ne TeMmbl, BBIHOCUMBIE HA CAMOCTOSITEIBbHYIO
i pabory Yacel ®opma KCP JOCTHIKEHHUS
KOMITETEHIIMU
1 2 3 5 6

1. | YpaBHenus 6ananca. MatemaTnueckue 1 MpoBepKa KOHTPOJIbHOM pabOThI OIIK-1.1
MOJEJIU IPOCTHIX U CIOXKHBIX XUMUYECKUX OIlK-1.2
peakuuii. CriocoObl onpeeneHus OIIK-1.3
KMHETHYECKUX KOHCTaHT(4-5 crioco0oB). OIlK-3.1
Merton HaxoXkIeHUI 00ENX KOHCTAHT OI1K-3.2
CKOPOCTH JIJIsl peaKLMi MOCIeJ0BATEILHOTO OI1K-3.3
THUII4, OCHOBAaHHBLINA HA MUHUMHA3AIHN OIlK-4.1
KBaJpaTHIHOTO (hyHKIMOHANA. MeTox OIIK-4.2
CETOK IS perIeHus TudpepeHIInaIbHbIX OIIK-4.3
YpaBHEHHH CO CMEIIaHHBIMHU
MIPOM3BOIHBIMH.

2. | MoaenupoBaHue TemI000MEHHBIX 1 npueM J1abopaTopHOil paboThI OIIK-1.1
nporeccoB.lIpouenypa cocraBnenus OIIK-1.2
cucrembl quddepeHnnaibHbIX YpaBHEHUI OIlK-1.3
JUI TeJI000MEHHHKA CMelleHns. Pemenne OIlK-3.1
i hepeHInaiTbLHOT0 ypaBHEHHS OIlK-3.2
TEIUI00OMEHA M MEPEXOJ] €ro PEIICHUs B OIIK-3.3
crauoHapHoe. [IpuMeps! peanuzauuu OIlK-4.1
moT0OHOTO BapHaHTa TeII000MeHa B OIIK-4.2
IIPOMBINIIEHHBIX YCIOBUSIX OIIK-4.3

3. | MonenupoBaHHe NPOIECCOB C MEK(a3HBIM 1 npueM JIabopaTopHOil paboTHI OIlK-1.1
neperocoM. [Ipouenypa cocraBieHus OIIK-1.2
cucreMbl T hepeHInanbHbIX YpaBHEHUH OIIK-1.3
TermnooO0MeHa depe3 cTeHky. [Iponemypa OIIK-3.1
cocTaBiieHus auddepeHnnanbHbIX OIIK-3.2
YpaBHEHHIA 17151 MeKX(pa3HbIX XUMUYECKUX OIlIK-3.3
peakiuii, NpOTEeKAUMX Ha TPAaHULIE ABYX OIlK-4.1
cpen. CucteMbl ypaBHEHUMN, ONMCHIBAIOIIHE OIIK-4.2
MexdasHbIe mporieccs abcopommy, OIlK-4.3
PEeKTH(UKALINH U SKCTPAKIMN

4. | MeTozpl annpoKCUMAaIiH 2 npueM JIabopaTopHOi paboTHI OIlK-1.1
9KCHEPUMEHTAIBHBIX OIIK-1.2
JaHHBIX. PerpeccuoHHBIN aHAIN3. OIIK-1.3
CratucTuueckue KpuTepuu OIIK-3.1
BOCIIPOU3BOJIUMOCTH, aIEKBATHOCTH U OIIK-3.2
3HaYMMOCTU. MeTO/] IPOOHBIX PEILIUK. OIIK-3.3
IToHsTHS aKTUBHOTO U TACCHBHOTO OIIK-4.1
JKCIIepUMeHTa. MaTpuIHBIH METOT OIIK-4.2
pEIICHUs] CUCTEMBI YpaBHEHUH IS OIIK-4.3




MunukaTopsl
Ne Tembl, BEIHOCUMBIE HAa CAMOCTOSITENBHYIO
i pabory Yacer ®dopma KCP JIOCTIKEHUS
KOMIETCHIIUH
1 2 3 5 6
HaXOXXJeHUs K03 PUITHEHTOB ypaBHEHHS
perpeccun. [Iponenypa panqoMu3anuu
9KCIIEPUMEHTA
5. | OcHoBHBIC BUABI (PYHKIHIA OTKITIKA 2 MIpHEM KOJUTOKBHYMA, IPHEM OIlK-1.1
CJI0)KHOM CHCTEMBI Ha BHEIITHHE nmabopaTopHOH pabOTHI OIIK-1.2
BO3MYIICHHS U METOJIBI TOUCKA OIIK-1.3
HKCTPEMYMOB MHOTOMEPHBIX (DYHKIIHH, OIlK-3.1
CUCTEeMaTH3UPOBAaHHBIC KaK IPaJAUCHTHBIE U OIIK-3.2
0e3rpaJueHTHBIC METOIbI. MeTo T OIIK-3.3
IrPaJueHTHOTO CIycKa, METO OIIK-4.1
HAMCKOPEHIIIETO CITyCKa, CHMILIEKC METO. OIIK-4.2
ITONCKa IKCTpEeMyMa OIIK-4.3
BCEI'O 7

9. Ucnosib30BaHMe PEHTHHIOBOI CHCTEMBbI OLIEHKU 3HAHU I

[Tpu onieHKe pe3yabTaTOB AEATEIBHOCTH O0YYAIOIIUXCS B paMKaX JUCIHUILTUHBI «MoenupoBaHue
XUMHUKO-TEXHOJIOTUYECKUX IPOLECCOB» HCIOJB3YEeTCsl PEUTUHIOBas cucreMa. MakcuMmaiapHOE U
MUHUMAaJIbHOE KOJMYECTBO OAJIOB MO pa3iNMYHbIM BUIaM yueOHON paboThl omucaHo B «llonoxeHuu o
0aJUIbHO-PEUTUHTOBOW CHUCTEME OLEHKM 3HAHWH CTYJCHTOB M OO0ECleYeHHUs KadecTBa Yy4eOHOTro
nponeccay ®PI'bOY BO KHUTY.

PefiTuaroBas ornenka ¢popMHupyeTcsi Ha OCHOBaHUHM TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJIS. 3a
KOHTPOJIbHBIE TOUYKU CTYACHT MOXKET MOJIYYUTh MUHUMAJIbHOE U MAaKCHUMAaJIbHOE KOJIMYECTBO OAIIOB (CM.
TadImIy).

OueHoYHBIE CPeICTBA Koua-Bo Mun.0a,110B Makc.0a/1710B
9-ii cemecTp
JlabopaTopHnas paboTa 4 24 40
KontponsHas padora 1 12 20
Komnmoxsuym 1 24 40
Hroro 60 100

10. OueHouHble cpeacTBa I TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH, INPOMEKYTOYHOMN
aTTecTalliy 10 UTOraM OCBOEHHS M CHHMIIJIMHbI
OueHouHble cpencTBa [UIsl MPOBEACHUS TEKYLIETO KOHTPOJIA YCIEBAEMOCTH, IPOMEKYTOUHOU
aTTecTallid U UTOTOBOW aTTECTallMM pa3pabaThIBAIOTCS COIVIACHO MOJIOKEHHI0 0 POHJaX OLEHOYHBIX
CPEeZACTB, pacCMaTpPUBAIOTCS KAaK COCTaBHas 4acTh paboueil mporpamMMmbl U OQOPMIISIOTCS OTIENbHBIM
JOKYMEHTOM.

11. UudopmaniuoHHO-MeTOANYECKOE 0O0ecTiedeHue U CIIUIINHbI

11.1. OcHoBHasi MTEpPaTypa

IIpn w3ydeHHn JUCHUIUIMHBI «MOJENMPOBAaHHE XUMHKO-TEXHOJIOTMYECKUX IPOLIECCOB» B
Ka4yecTBE OCHOBHBIX HCTOYHUKOB MH(OpMAITK PEKOMEHIYEeTCsl UCTIOJIb30BaTh CIEIYIONIYIO JTUTEPATypy:

OcHOBHBIC MCTOYHUKH MHPOPMALLUT

KosmuecTBo 3K3eMILISIPOB

9. M. Konsnosa, A. C. Ckuuko, A. B. XKeHca,
UucneHHble METO/ABI PELICHNS] YPAaBHEHUN
MaTemaTrueckoi ¢usuku u xumud [[Ipouee]
VYuebHoe mocobue s By30B: Mocksa : FOpaii,

2020

https://urait.ru/bcode/454210
Pexxum noctyna: mo nognucke KHUTY

B. B. Kadapos, M. b. I'ne6oB, MaremaTtnueckoe
MOJICIIMPOBAaHNE OCHOBHBIX MPOIECCOB
XUMHUYECKUX Mpon3BoAcTB [[Ipouee] YueOHoe
nocobue 11 By30B: Mocksa : FOpaiit, 2020

https://urait.ru/bcode/455050
Pexxum noctyna: mo nognucke KHUTY

I'. A. Muxatinos, A. B. Boiruiexk,
Cratuctuueckoe MojaenupoBaHue. MeToibl
Mounre-Kapino [IIpodee] Yuebuoe nocobue s

https://urait.ru/bcode/455317
Pexxum noctyna: mo nognucke KHUTY




BYy30B: Mockaa : FOpaiit, 2020
B. B. Tokapes, Metoast ontumusaiuu [[Ipouee] | https://urait.ru/bcode/454017

VYuebHoe mocobue s By30B: Mocksa : FOpaii, Pexxum noctymna: mo noamucke KHUTY
2020

11.2. JlonoaHuTeIbHAS JUTEPATYpa
B kauecTBe JONOJHUTENBHBIX MCTOYHMKOB HMH(DOPMALMM PEKOMEHJYETCs HCIOJIb30BaTh
CJIEAYIOLLYIO JINTEPATYpY:

JlonmosiHUTE/IbHBbIE HCTOYHUKH HHpOpMaIMU KoJsnyecTBO 3K3eMILISIPOB
0. 4. bonapipes, Bapuatnmonnoe ucurnciaenue u | https://urait.ru/bcode/453455
MeTtoabl ontumuzanuu [[Ipouee] Yuedbnoe Pexxum noctyna: o nognucke KHUTY
nocobue 17151 By30B: Mockaa : FOpaiit, 2020
E. A. Koueryposa, Teopust 1 METOIBI https://urait.ru/bcode/451213
ontumusanuu [[Ipodee] YaebHOE mocoOme st Pexxum noctyna: no noanucke KHUTY
BYy30B: Mockaa : FOpaiit, 2020

11.3. D1eKTpOHHBbIC HCTOYHMKH HH(pOpMALNH
HpI/I HU3YUCHUU JUCHUITIINHBI «MOI[CJII/IpOBaHI/Ie XUMHKO-TCXHOJIOTMHYCCKUX  IIPOHCCCOB»
MPEeyCMOTPEHO UCTIOIb30BAHUE IIEKTPOHHBIX UCTOYHUKOB HH(POpMAIIUU:

1. Dnextponnsiii katanor YHUL] KHUTY: Pexxum goctymna: http://ruslan.kstu.ru/

2. OBC «Jlanb»:Pexxum nocryma: https://e.lanbook.com

3. O6pazoBarenbHas mnatdopma «HOpaiit»: Pexxum goctymna: https://urait.ru/

4. OBC «Znanium.comy»: Pexxum nocryma: http://znanium.com/

5. OBC YuuBepcurerckas 6ubanoreka onnaiH: Pexxum nocryna: http://biblioclub.ru/

YHHUII
Co2nacoeéano

11.4. IIpodeccuonanibHble 6a3bl JAHHBIX U MHGOPMAIIUOHHBbIE CTIPABOYHbIE CHCTEMBI
ba3ber 1aHHBIX

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/
zbMath : https://zbmath.org/

NHupopmanioHHble CLIPaBOYHBIE CHCTEMBI

CrnpaBouno-npaBoBas cucreMa «[’APAHT» Jloctyn cBOOOHBIN: WWW.garant.ru
CnpaBouno-nipaBoBas cucrema «Koncynsrantllmrocy Jloctyn cBob6oanbIi: www.consultant.ru

12. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

.HI/II_ICH3I/Ip0BaHHOC IporpaMMHOC obOecrieueHre 1 CBO6OI[HO pacpocTpaHdaCMOC NPpOrpaMMHOC
O6€CH€‘I€HI/I€, B TOM YHUCJIC OTCUCCTBCHHOI'O IIpOU3BOACTBA, UCIIOJIB3YyEMOC B y‘-Ie6HOM mnmponecce nmpu
OCBOCHHWHU NHUCIUIIIINHBI ((MOI[CJ'II/IpOBaHI/IC XUMHKO-TCXHOJOTUYCCKUX MTPOLECCOB»:

Oducurie u nenoseie nporpammbl: ABBY'Y FineReader 9.0 npod;
Oducnsie u aenoseie mporpammbl: MS Office 2007 Russian,;

OducHsie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducueie u aenoseie mporpammbr: MS Office 2010-2016 Standard
Apxusatop 7 Zip

broknot Notepad



Annexc bpaysep

ateropus I10 HaumenoBanue JIMIIEH3MOHHBIN JOTOBOP, COTJIAIIEHNE
CAIIP Ackon Komnac 3D v14

Hayunoe I1O Gaussian GO9W Full Version

CAIIP Altair Hyperworks

ITO nns xomtekTUBHOM padoThl Microsoft Teams

Y4eOHble ayIUTOPUH I TPOBEACHUS Y4EOHBIX 3aHATUN OCHAILIEHBI 000PYI0BaHUEM:
- IocKka y4eOHasi HaCTEHHasl, SKpaH HACTEHHBIN, IPOEKTOP;
- CTOJIbI, CTYJIbA JUI1 00YYarOIIUXCs, CTOJ, CTYJ JJIs IPENoiaBaTesl.

O6opynoBanue yueOHBIX ayAUTOPHIL ISl MPOBEACHUS TPAKTUUYECKHUX U JTAOOPATOPHBIX 3aHATHIA:
1) [TocagouHbie MecTa O KOJIMYECTBY OO0 yUAIOIINXCS;

2) Pabouee mecTo mpenoiaBarTers;

3) KommuiekT yueOHO- METOAMYECKOM TIOKYMEHTAIlUN

4) JlabopaTopHble YCTAaHOBKHU

TexHunueckue cpeacTBa 00y4eHUs:

1) [lepcoHasbHBII KOMIBIOTEP C BO3MOKHOCTBIO MOAKIIOYEHUS K ceTu «HTepHeT» 1 0OecreyeHbl
JIOCTYIIOM B 3JIEKTPOHHYIO HH(popmannonuyto cpexy KHUTY

2) IIpoeKIIMOHHBIH dKpaH;

3) MynbTUMEIUHHBII IPOEKTOP;

4) Jlocka;

5) Kononku.

[Tomernienust 1y1st CaMOCTOSATEIHLHOM pabOThl OCHAIIIEHBI KOMITBIOTEPHOU TEXHUKOM:

- KOMILJIEKT y4yeOHOl Meben;

- 11 nepcoHanbHBIX KOMIIBIOTEPOB;

C BO3MOKHOCTBIO MOJKITIOUEHUS K ceTH «VIHTepHeT» U 00eciedeHbl JOCTYIOM B 3JIEKTPOHHYIO
uHpopmannonunyro cpeny KHUTY.

13. O0pa3oBaTebHbIE TEXHOJIOTHH

B mpouecce ocBoeHns muctuIinHb «MOJENIMpoOBaHHE XHMHKO-TEXHOJIOTUYECKUX IPOIIECCOBY
UCMOJB3YIOTCS CIEAYIOIIKe 00pa3oBaTeIbHbIE TEXHOIOTHH:
* paboTa B MaJIbIX TPYIIax;
* U3y4EHHE U 3aKpeIyieHhe HOBOTO MaTepuaa Ha UHTEPAaKTUBHOM JIEKIIMH (JIeKusi-Oecena, JeKIus —
JUCKYCCHUS4L, );
* CUCTEMBI JUCTAHIIMOHHOT'O O0Y4YEHHS;



