MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA
HaumenoBanue o0pa3zoBare/ibHOM NporpamMmbl: TexXH010rMs BOABI M TOIVIMBA B JHEPreTHKeE
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
ONTUMMBAIUSA XUMHUKO-TEXHOJTOI'NYECKHUX ITPOHECCOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.12.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

2 cemecTp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

MockgBa 2021




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Opnos K.A.
[IpenomaBaTelib NaerTbnratop R24178de8-0rlovKA-0ab64072 K.A. Opnos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Waukux 10.B.

Waentuduratop

R6ca75b8e-ShatskikhYV-f045f12f]

IO .B. Hankux

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Opnos K.A.

Waentuduratop

R24178de8-0OrlovKA-0ab64072

(pacmudpoBka
MIOJITIHUCH)

K.A. Opnos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHHUSI UCHHUIIJIHUHBI:

N3yuenue

TCXHOJIOTHYCCKUX IMPOUCCCOB U TEXHOJIOTHI B SHCPICTUKC.

3agaun AMCHMIIINHBI

OCHOB

OIITUMU3aAllUN B 00J1aCTH  XMMHKO-

- HpI/IO6peTCHI/Ie HAaBBIKOB PCHICHUA OIITUMU3AIIMOHHBIX 3a/1a4 B 00J1aCTH XMMHUKO-
TEXHOJIOTHYCCKUX ITPOLECCOB U TEXHOJIOTHI B OHCPI'CTUKE;

- UIBYUCHUC MHCTPYMCHTOB ITPOTrpaMMHBIX CPCACTB IMPU PCIICHUN ONNTUMH3AIIMOHHBIX 3a/1a4;

- an06peTeHHe HAaBbIKOB MCIIOJIb30BAHUA HHCTPYMCHTOB CHUMBOJIBHOM MaTeMaTHUKH IpH
PCIICHHUH ONITUMU3AIIMOHHLBIX 3a1a4.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

TIK-2 CrocobHOCTE
y4acTBOBaTh B
HpOGKTI/IpOBaHI/II/I
BOJIOIIOATOTOBUTENBHEIX U
BOOOOYUCTUTCIIbHBIX
YCTAHOBOK M CUCTEM C
HCIIOJIb30BaHUEM
CepUItHOTO 000PYAOBaHUS

NJI-3nk-2 [IpoBoauT pacueTs
0 THIIOBBIM METOIUKAM U
pacUeTHBIM IIpOrpaMMam, a
TaKXKe MPOCKTHPOBATH
OT/ICJIbHBIC DJICMCHTBI
BOJIOMOITOTOBHUTEIbHBIX
YCTaHOBOK C HCIIOJb30BaHUEM
CpelCTB
ABTOMATHU3UPOBAHHOTO
POCKTUPOBAHHS

3HATh:
- HHCTPYMEHTBI MaTEMaTHUYECKUX
MPOrpaMM AJIsl peIIeHUN
ONTUMM3AIMOHHBIX 3aja4 B 001acTu
XUMHKO-TEXHOJOTHYECKHUX MPOIECCOB U
TEXHOJIOTHI B SHEPI€TUKE;

- IPUKJIAJHOE POrpaMMHOe oOecrieueHre
JUIS pacdera ImapamMeTpoB U BeIOOpa
CEpUITHOTO U pa3pabOTKU HOBOTO
TEIJI0PHEPTreTHYECKOr 0,
TEIUIOTEXHUYECKOTO U
TEIUIOTEXHOJIOTUYECKOTO 000PYAOBAHHUS.

YMETB:
- CO3/1aBaTh ANMNPOKCUMUPYIOLINE U

MHTEPIIONHPYIOLINE 3aBUCUMOCTH
CIPAaBOYHBIX BEJTMYMH JJIs1 UCIIOJIB30BaHUS
B pacuerax XTII;

- IPOU3BOJIUTH PACYETHI XUMUKO-
TEXHOJIOTUYECKHUX MPOLECCOB;

- IPOBOJUTH TEXHUYECKHUE PACUETHI 11O
MPOEKTaM, TEXHUKO-DKOHOMUYECKOTO U
(YHKIIMOHATIBLHO-CTOMMOCTHOT'O aHaIM3a
3¢ (HEeKTUBHOCTH MPOEKTHBIX PELICHUH, C
MCII0JIb30BaHNEM IIPUKJIATHOTO
MIPOrpaMMHOT0 o0ecreueHus A pacueTa
napaMeTpoB U BBIOOpa CEpUIHOTO U
pa3pabOTKH HOBOTO
TEIJI0PHEPTETHYECKOT O,
TEIJIOTEXHUYECKOTO 1
TEIIOTEXHOJIOTUYECKOT0 000PYAOBAHMUSL.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM  mporpamme
TexHonorust Boabl u TormBa B dHepreruke (mamee — OIIOIT), mampasmenust moaroroBku 13.04.01
TennosHepreTuka M TEIUVIOTEXHUKA, YPOBEHb 00pa30BaHUs: BbICIIEE 00Opa30BaHKE - MaruCTpaTypa.



Bazupyertcst Ha ypoBHE cpeqHero oo1iero oopazoBaHusl.

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl § 5| & < 5
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 IIpobnema equHUI 22 2 4 - 6 - - - - - 12 - CamocmosmenbHoe uzyuenue
n3MepeHust PU3nKo- meopemuueckozo mamepuana: [1] crp. 15-18
XUMHYECKHUX U H3yuenue mamepuanog iumepamypnoix
TEPMUYCCKUX BCIINIUH UCMOYHUKOB:S
B 3a7a4ax [1], 15-18
ONTHMU3ALNU [2], 76-77
11 IIpobnema exuHUI 22 4 - 6 - - - - - 12 -
u3MepeHust QU3nKo-
XUMHUYECKHUX U
TEPMHUUYECKUX BEIUYUH
B 3a/1a4ax
ONTHMU3AINU
2 Pacuer u ontumu3anms 24 4 - 8 - - - - - 12 - CamocmosamensbHnoe usyuenue
MIPOIIECCOB KOATYIISIAN meopemuyecko2o mamepuana: [1] ctp. 35-40
1 W3BECTKOBAHHUSI H3yuenue mamepuanog iumepamypnolx
2.1 | PacueT u OnTHMH3AIUS 24 4 - 8 - - - - - 12 - UCHOYHUKOB:
MPOLIECCOB KOATYJISIIIUH [1], 35-40
1 W3BECTKOBAHHUSI [3], 48-88
3 3ajaya HeMMHEIHOTO 22 4 - 6 - - - - - 12 - Camocmosamenvhoe usyuenue
YUCIEHHOTO meopemuyueckozo mamepuana: [1] ctp. 41-45
IPOTPaMMHUPOBAHHUS HA H3yuenue mamepuanos iumepamypnsix
npUMepe 3a1a4H 0 UCIOYHUKOB:
BbIOOpE PHUIBTPOB [1], 41-45
3.1 3ajaya HETMHEHHOr O 22 4 - 6 - - - - - 12 -

YHCIIEHHOTO
NpOrpaMMHUPOBAHUS Ha
IpuMepe 3a71a4u o
BbIOOpE PHUIBTPOB




Hcnonp3oBanue
CHUMBOJILHOM
MaTeMaTHKHU [IpU
pelieHnu
ONTHMH3AIMOHHBIX
3agag X TTI

20

12

41

Hcnons3oBanue
CHUMBOJIBLHOM
MaTeMaTHKU IpH
pelieHnu
OIITUMHU3ALIUOHHBIX
3agau X TTI

20

12

CamocmosmenbHoe uzyuenue
meopemuueckozo mamepuana: [1] ctp. 4-14,
22-24

H3yuenue mamepuanos 1umepamypHnslx
UCHIOYHUKOB:

[1], 4-14, 22-24
[2], 151-153

Koncranruoe
obecreueHue 3agad
ontumuzanun X TTI

20

12

Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: [1] crp. 19-21
H3yuenue mamepuanog 1umepamypHsix

5.1

Koncraunruoe
obecreueHue 3agad
ontumuzanun X TTI

20

12

UCMOYHUKOB:S
[1], 19-21

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMecTp

144.0

16

32

0.5

60

335

Hroro 3a cemecTp

144.0

16

32

2

05

93.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpobnema edunuy usmeperus GuU3UKO-XUMUYECKUX U MEPMUYECKUX 8ETUYUH 8 3A0aUaX
ONMUMU3AYUY

1.1. [TpobGyiema euHULl U3MEPEHUS PUBNKO-XUMHUYECKUX M TEPMHUECKUX BEIIMYMH B 3a/1a4aX
ONTUMM3AIIH

OcHoBBI pemieHusi 3a7a4 BOAHOW XumuH B makere Mathcadc ucmonbp3oBaHUEM pa3MEpPHBIX
BennuuH. Pacuer pH pactBopa cepHoii kucnoTel. Pacuer akTuBHOCTH MOHOB pacTBopa. Pacuer pH
PacTBOPOB PA3JIMYHBIX COJIEH, KUCIIOT, IET0YEH..

2. Pacuem u onmumuzayus npoyeccos koa2yasyuu u u36eCmKo8aAHUs

2.1. PacueT 1 onTuMH3aIus MPOLIECCOB KOATYJISIIIUU U U3BECTKOBAHUS

[Toctpoenue kpuBoil TUTpoBaHUS OydepHOro pactBopa. MeToapl M MOAXOJbI AJIS pEIICHUS
3a1aun 0 pH MHOrokOMIIOHEHTHOro pacTBopa. Pacder cocraBa BOJBI IOCIE€ COBMECTHOIO
MIPOBEICHUS KOAryJISIUU U U3BECTKOBAHMS B OCBETJIMTENIEC HA OCHOBE PABHOBECHBIX KOHLICHTPALIUM.
Ontumuzanus JT03UPOBOK PEareHTOB IMPU KOATYJSIMU ¥ U3BECTKOBaHUU. PelmieHue 3agauum Ha
pacuetHoM cepepe HUY «MOBON»..

3. 3a0aua Heauneluno20 YUCIeHH020 RPO2DAMMUDPOBAHUS HA NpUMepe 3a0ayi 0 8blbope

gZ@uﬂbmgzoe

3.1. 3agaya HEMMHEMHOTO YUCICHHOTO IPOrPAMMHUPOBAHMS HAa MIPUMEPE 3a]1a4u O BHIOOpE
(buIBTPOB

Br16op kommdecTBa M TUIIOpa3Mep OCBETIIMTEIBHBIX M MOHUTHBIX (PUIBTPOB Il 0OecTieueHuUs
3aJJaHHOM TPOM3BOJUTEIBLHOCTH. B KadecTBe KpUTEPUEB ONTHMH3ALUU pPacCMaTPUBACTCS
MUHUMU3ALUS: KOJTHYECTBA (PHIIBTPOB, CTOMMOCTE (PMIIBTPA BMECTE C €r0 OOBS3KOM (apMarypa)..

4. Hcnoavzoeanue cumgoibHOU MAMEeMamuKy RPU PeuleHuu OnmuMu3auuorHnslix 3aoay X111

4.1. Vicnonp3oBaHUE CUMBOJIBHONW MaTEMAaTUKH MPU PEHIEHUH ONTUMH3aMOHHBIX 3a1a4 X TI1

BbiBO# ypaBHEHMH I pElICHHMS 3aJayd O II0Ka3aTeleX KadecTBa Ha OCHOBE COCTaBa
IMPUPOJHBIX BOJA Ul Pa3iIW4HbIX MCTOYHUKOB. BBIBOJ ypaBHEHMH Ui penieHUs 3a7a4 BOIAHOU
XUMUH C UCIIOJIB30BAHUEM CUMBOJIBHBIX HHCTPYMEHTOB KOMIIBIOTEPHON MaTEMATUKH. .

5. Koncmanmmuoe obecneyernue 3aoay onmumuzayuu X111

5.1. KoucranTtHoe ob0ecnieuenue 3amay onruMuzanuu X 111

PazpaboTka (yHKOMI UIsi pacdyeToB pPA3IMYHBIX CIPABOYHBIX JIAHHBIX, HCIOJb3yEeMbIX B
mpoleccax BOJOMOATOTOBKUA. METOAbl M MOAXOIbI, MCHOJIb3yeMbIE IJIi MMIOpPTa CIPAaBOYHBIX
JAHHBIX B WHXXEHEpHbI pacuer. Pacuerneiii cepep HUY «MDWy»/ Pemenune mnpobiem wu
OIITHMH3AIIUAL..

3.3. TeMbl IPaAKTHYECKUX 3aHATHH
1. PaboTa ¢ KOHLEHTpaAUSIMU;
2. Pacuer akTUBHOCTH MOHOB PacTBOPA;
3. Pabora c TeMriepaTypHbIMU HIKAIAMU;
4. Pacuer pH pacTtBOpa cepHOI KHUCIOTHI;
5. Pacuet pH pacTBOpOB pa3iMuHbBIX COJIEH, KUCIIOT, IIEIOYEH;
6. [TocTpoeHnue kpuBoif TUTpOBaHUS Oy(PEepHOTO pacTBOPA;
7. BbIBOJl ypaBHEHUH ISl peLISHUS 3aa4H O MOKa3aTesIX KauecTBa BOJbI HA OCHOBE COCTaBa

7



IPUPOHBIX BOJ JJISl PAa3IMYHBIX HCTOYHHUKOB;

8. Pacuer coctaBa BOJbI IIOC/IE COBMECTHOI'O MPOBEICHUSI KOATYJILUN U U3BECTKOBAHNUS;
9. ITouck onTUMaIbHOM 103bI U3BECTH, IIPU KOTOPOH 5KECTKOCTh U3BECTKOBAHHOM BOJIbI
MUHHUMAaJIbHA;

10. Be16op kosnmdecTBa ¥ TUIIOpa3Mepa OCBETIUTENbHBIX (PUIBTPOB It 00eCcTIeYeHNUS
3aJJaHHOM MTPOU3BOAUTEIILHOCTH;

11. Pemenue B cpene Mathcad 3anaun HETMHEHHOTO YUCIIEHHOTO IPOTPAMMHUPOBAHHS Ha
IpUMepe 3a7auu 0 BIOOpE (PUIBTPOB IO MUHUMAIBHOM CTOMMOCTH BapHUaHTa,

12. Be16op kosm4ecTBa ¥ TUIIOpa3Mepa HOHUTHBIX (QHIBTPOB MPH Pa3IMYHBIX BapHaHTaX
MHUHMMH3ALUU KOJIMYECTBa 000pYI10BAHNUS;

13. OnTuMu3anus pa3mMepoB 6aka XpaHEHHS BOJIBI,

14. OnTumu3anus pa3MepoB 0aka XpaHEHHs BOJIbI C Y4ETOM KallUTaJIbHBIX U
AKCIUTyaTaIl[HOHHBIX 3aTPaT;

15. Perpeccuonnsiii ananu3 B cpeae Mathcad;

16. Pa3paboTka 1oyib30BaTeIbCKUX (QYHKIUN JJIS paCUETOB CIPABOYHBIX TAHHBIX.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

=

OO6cyxneHune pemeHus 3a7a4 ¢ UCIOIb30BAHUEM €IMHUI] U3MEPECHUSI.

OO6cyxIeHue peieHus 3aauu o pacueTy rmokasaresei kauectsa Boabl nocie K u U.

3. OOcyxneHue pemeHus 33Jadd 10 pPacyeTy KOJMYeCTBA M BBHIOOPY THIIOpazMepa
OCBETJIUTENbHBIX U HOHUTHBIX (PUIbTpaXx.

4. OOcyxJeHUE pEIIeHUs 3aJa4d [0 WCIOJIb30BAaHUIO CHMBOJIBHOM MaTEMaTUKH TpU
pelleHrnr ONTUMU3AIMOHHBIX 33/1a4 Ha MpUMeEpe BbIOOpa pa3mepa Oaka.

5. KoHcynbranuu HampapiieHbl Ha TOJYYEHHE WHIWBUIYAIBHOTO 3aJaHUs ISl PEHICHUS

3amaun 1o pasneny "KoHncrantHoe obecrieuenue 3anad ontumuzanuu X TT1"

N

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCLUILIUHEI (B

OueHo4HOE CPeCTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yAbTaThl 00YUYEHHUS MO TUCIUIUINHE Konpr
COOTBETCTBUU C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKaTOPOB 1.3.1)
1]2]|3]4]5
3HaTh:
MPUKJIAIHOE TPOTrPaMMHOE OOecTieueHue JIJIs pacyera KonTponbnas pabora/Hcnons3oBanue
apaMeTpoB U BBIOOpa CEPUIHOTO U pa3pabOTKH HOBOTO WHCTPYMEHTOB CUMBOJIbHOM MaT€MAaTUKH TTPH
TEIJIO3HEPTeTUYECKOT 0, TEIIOTEXHUYECKOTO U N-3nk-2 + peIIeHrH ONTUMHU3AIMOHHBIX 33/1a4 B 00J1acTH
TEIJIOTEXHOJIOTMYECKOro 000py10BaHuUs XUMHKO-TEXHOJIOTMYECKHUX IPOLECCOB U
TEXHOJIOTHI1 B SHEPTETUKE
WHCTPYMEHTHI MAaTEMAaTUUYECKUX MPOTPAMM ISl pEeIICHUN Konrponsnas padora/Pacuer pH pactBopoB
ONTUMHU3AIMOHHBIX 33a4 B 001aCTU XUMHUKO-TexHoJorudeckux | MJI-3mk-2 + Pa3IMYHBIX COJIEW, KUCIIOT, IEJI0ueh
IIPOLIECCOB U TEXHOJIOTHH B SHEPreTHKE
Ymern:
MIPOBOJIUTh TEXHUYECKUE PACUETHI IO MPOEKTAM, TEXHUKO- KonTponbnas pabota/Beibop 06opynoBanus
HKOHOMHYECKOTO U (PYHKIIMOHAIbHO-CTOMMOCTHOT'O aHAJIN3a BITY
3¢ (PEKTUBHOCTH MPOCKTHBIX PEIICHHH, C HCIIOIH30BAHUEM
MPHUKJIAIHOTO MPOTPAMMHOT0 00ecrieueHus Ui pacueTa N-3nk-2 +
IapaMeTpoB U BbIOOPA CEPUITHOTO U pa3pabOTKH HOBOTO
TEIJI0PHEPTETUYECKOT 0, TEINIOTEXHUYECKOTO U
TEIJIOTEXHOJIOTMYECKOro 000py10BaHuUs
MIPOU3BOJIUTH PACUEThl XUMUKO-TEXHOJIOTMYECKUX MPOLIECCOB KonTponbnas padora/Pacuer ontumanbHOM
N-3nk-2 + JI03bI pEareHTOB MPH KOAryJIsiluu 1
M3BECTKOBAHUU
CO3/1aBaTh AMMPOKCUMUPYIONIUE U HHTEPIIOIUPYIOLINE KonTponbnas pabota/KoHcTanTHOE
3aBUCUMOCTH CIIPABOYHBIX BECJIIMYWH JJIA WUCIIOJB30BaAHHA B I/I}l-3m<-2 + | oOecreuenue pacyeToB XUMHKO-

pacuerax XTII

TCXHOJIOTHYCCKUX ITPOUCCCOB




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. Ucnonp3oBaHue HHCTPYMCHTOB CHUMBOJILHOU MaTEMaTUKU pu pCHICHUH OIITUMH3AIIUOHHBIX
3a71a4 B 00JIACTH XMMUKO-TEXHOJIOTUIECKHUX MPOILIECCOB M TEXHOJIOTUN B SHEPTETHKE
(KontponbHnas padbora)
2. KoHcTaHTHOE 00ecrieueHre pacueToB XUMUKO-TEXHOJIOTHYECKHX mporieccoB (KoHTposbHas
pabora)

Dopma peanuzanmu: [Tucemennas padora
1. Boi6op o6opynosanust BITY (KonTposibsHas pabora)
2. PacdeTr onTHMabHOM 10361 pEareHTOB MPH Koaryssinuy 1 u3BectkoBanuu (KonTponbHas
pabora)
3. Pacuet pH pacTBOpOB pa3nu4HbIX coieid, KUCIOT, menoueii (KontponsHas padboTta)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMILIMHE

Ixsamen (Cemecmp Ne2)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISAIOIIUX.

IIpumeuyanue: OLeHOYHBIE MaTepUAIIbI 10 TUCIMITIIMHE IPUBEACHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Opnos, K. A. OcHOBBI ONTUMHU3AIMHA XMMUKO-TEXHOJIOTHYECKHUX MPOLIECCOB 00PaOOTKU BOJIBI HA
TOC : yuebHOE mocobue 1o Kypey "OnTuMHu3anus XUMUKO-TEXHOJIOITMYECKUX MPOIEcCOoB" 1O
HanpasieHuto "Temnosnepreruka u rerorexHuka" / K. A. Opnos, Hau. uccnen. yu-t "MOU" . —
M. : Uzn-Bo MDU, 2013 . — 48 c. - ISBN 978-5-7046-1364-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5649;

2. Oukos, B. ®. Mathcad 14 ans1 cTyieHTOB U MHXEHEPOB. : pycckas Bepcus / B. @. OukoB . —
CIIG. : BXB-ITetepOypr, 2009 . — 512 ¢. - ISBN 978-5-9775040-3-4 .;

3. Komnbunos A.C. , JlaBeirun B.M. , OukoB B.®. - "Bogonoaroroska B 3HepreTuke”,
W3narensctBo: "U3narensckuit jom MOU", Mocksa, 2016 - (310 c.)
http://e.lanbook.com/books/element.php?pll_id=72208.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaieMoe MPOrpaMMHOe odecrneyeHHe:
1. Office;

2. MathCad;

3. TBT Shell.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAILIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyasTaHnt ctygenta' - http://www.studentlibrary.ru/

11. Kypuaisl American Chemical Society - https://www.acs.org/content/acs/en.html

12. ’Kypnaabl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaanl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix n3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannsiii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuaias! m3nareancrsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL uznarenscra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nanubix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3a nanubix INSPEC na niargpopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besimkoopuranus - https://iopscience.iop.org/
21. ’Kypuaasl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaus! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqgdtglobal/index

25. Kypuaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaani m3narenncTsa SAGE Publication (Sage) - https://journals.sagepub.com/
27. Kypuaxa Science - https://www.sciencemag.org/

28. ’Kypnaunl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Kosutexuus :xxypHasioB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuauas uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udamorexka MOU (36 MDMN) - http://elib.mpei.ru/login.php

33. IopTaJ oTKPBITHIX JaHHBIX Poccuiickoii @exepauum - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHbIX MUHHCTEPCTBA TPY/AA U COHUAIBLHOM 3alUTHI PD -
https://rosmintrud.ru/opendata

35. ba3a OTKpBITHIX JaHHBIX PO ecCHOHATBHBIX CTAHAAPTOB MUHHUCTEPCTBA TPYAa U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOro pa3sutus PO -
http://www.economy.gov.ru
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37. ba3za oTkpsITHIX 1aHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata

38. DnexkTpoHHas oTKpbITas 6a3a gaHHbIX "'Polpred.com O630p CMHU" -
https://www.polpred.com

39. UndopmanunonHo-cnpaBouynas cucrema «Komekce/Texakcnepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanmoHaJbLHBI MOPTAJ OHJIAITH 00yuenuss «OTKpbITOE 00pa3oBanue» - https://openedu.ru
41. OpuuuanbHblii caiit @egepajbHOrO AareHTCTBA M0 TEXHHYECKOMY PeryJIMpPOBaHUIO H
meTpoJioruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKass HHpopManuoHHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHUCTEpCTBA HAYKHU U Bbiciiero oopa3zosanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

44. Opunnanbublii caiit PenepabHOM CJIyKO0bI 110 HAA30pY B cepe 00pa3oBaHUs U HAYKH -
https://obrnadzor

45. denepanbublii moprana ""Poccuiickoe odpaszoBanue' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeeHus Homep aynuropun, OcHamenne
HAaMMCHOBAaHUE
Y4eOHble ayIUTOpUU B-411, YyeOnas CTOJI IIPENOAABATENS, CTOJ KOMIIbIOTEPHBIN,
JUISl TIPOBEJICHUS nabopaTopus CTyJ, mKad st 04K, KOMIIBIOTEPHAS CETh
JIEKUMOHHBIX 3aHATUN U «BpruncaurenbHbIN C BbIXOJOM B IHTEpHET, MyIbTUMEUNHBII
TEKYILETO KOHTPOJIA uentp TBT» MPOEKTOP, IKPaH, JOCKa MapKEpHas, JOCKa

MapKepHasda NNCpCABHUIKHASA, KOMIIbIOTCP
HCpCOHﬁJII:HI:IfI, KOHIWIIWOHED

VY4eOHble ayAUTOPUH B-411, YyeOnas CTOJI IIPENOAABATEIIS, CTOJI KOMIIBIOTEPHBIH,

JUIsL IPOBEICHUS nabopaTopus CTYI, IKad Ui 0JIXK/Ibl, KOMIIBIOTEPHAs CETh
IIPaKTUYECKUX 3aHATHUH, «BpraucIuTEIBHBIN C BBIXOJOM B MIHTEpHET, MyIbTUMEIUNHBII
KP u KII ueHtp TBT» IIPOEKTOp, DKPaH, 10CKa MapKepHasi, J0CKa

MapKepHas [epeaBUKHasA, KOMIIBIOTED
NIEPCOHAJIBHBIN, KOHAUIMOHED

VY4eOHble ayautopun B-411, YyeOnas CTOJI ITPENOAABATEIIS, CTOJI KOMIIBIOTEPHBIH,
JUIsl IPOBENIEHUS nabopaTopus CTYI, Kad Ui 0J1XK/Ibl, KOMIIBIOTEPHAs CETh
IIPOMEKYTOUHON «BpraucInuTEIBHBIN C BBIXOJOM B IHTEpHET, MyIbTUMEIUNHBIN

aTTecTalun ueHtp TBT» IIPOEKTOP, IKPaH, JOCKa MapKepHasl, JocKa

MapKepHas IepeBUKHasA, KOMIIBIOTED
NIEPCOHAJIBHBIN, KOHAUIMOHED

ITomemenus ais HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIIbLHOU KomnbrotepHsiii MUCbMEHHBIN, BelIaJIKa JJIs1 OJICKIbI,
paboTsI YUTAJIbHBIN 3ai1 KOMIIBIOTEpHAs! CETh C BBIX0/10M B MIHTEpHET,
KOMIIBIOTEP NEPCOHAJIBHBIN, IPUHTED,
KOHIUIIOHED
ITomemenus s B-413/1, KaGuner CTYI, WKad /Ui XpaHEHUsI HHBEHTapsl, CTOJ
KOHCYJIbTUPOBaHUS COTPYIHUKOB Kad. MMCbMEHHBIN, XOIOAMIBHUK
"TOT"
[Tomemmenus st B-417, I[lomemnienune Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
XpaHEHUs yueOHo- CTOJ, CTYJ, KA /U1 JOKYMEHTOB, MIKad s
o0opynoBaHus U BCIIOMOTaTeIbHOTO XpaHEHUsl UHBEHTaps, KOMIbIOTEPHAsI CETh C
y4eOHOro uHBeHTapsi | mnepconana kag. "TOT" BBIX0JI0M B MIHTEpHET, 10CKa MapKepHas,

MHOTO(YHKIIMOHAJIbHBIN IIEHTP, KOMIIBIOTED
NIEPCOHAIbHBIN, IPUHTEP, KOHIULIUOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OHTI/IMI/IBaHHH XUMHKO-TCXHOJIOTHYCCKHUX ITPOUCCCOB

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

KM-5

Pacuet pH pacTBOpoOB pa3iMuHbBIX cosel, KUcioT, menodei (KontponbHas padora)

Pacuer onTumanibHOM 10361 peareHTOB MpU Koaryssauuu u uzsectkoBanuu (KoHrposbHas
pabora)

Br16op o6opynosanust BITY (KontponsHas pabora)

Hcnonp30BaHre HHCTPYMEHTOB CUMBOJIBHOM MaTeMaTHUKU MIPU PEILIEHUH ONTUMHU3AIMOHHBIX
3a/1a4 B 00JIaCTH XUMUKO-TEXHOJIOTMYECKUX MPOLIECCOB M TEXHOJOTUIN B SHEPIETUKE
(KonTpoawsHas pabora)

KoHcTanTHOE 0obGecrnieueHne pacuyeToB XMMHKO-TEXHOJIOrn4eckux npoueccos (KonTposbHas
pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

HNnnexc KM- | KM- | KM- | KM- | KM-
Houep Pasnen mucHMIINHEI KM: L 2 3 4 0
pasjena Henens 4 7 11 13 15
KM:
1 [IpoGnema equHUI U3MEpEHUS (PU3UKO-XUMUYECKHUX
Y TEPMHUYECKUX BEJIMYMH B 3a7a4ax ONTHMHU3AINN
11 [TpoGnema enunuIl U3MEpEHUS PUBUKO-XUMHUECKUX +
Y TEPMHUYECKUX BEJIMYMH B 3a7a4ax ONTHMHU3AINN
2 Pacuet u ontumMu3anus NporeccoB KOaryisiuu u
M3BECTKOBAHUS
21 Pacuer u ontumMu3anus NporeccoB KOaryisinuu u +
M3BECTKOBAHUS
3ajaya HEJTMHEHHOr0 YHUCIICHHOTO
3 POrpaMMHUPOBAHUS Ha IPUMEpE 3a/1a4u O BIOOpe
¢uIbTPOB
3amaya HETUHEHHOIO YHCICHHOTO
3.1 IPOrpaMMHUPOBAHUS Ha IPUMEpE 3a/1a4i O BbIOOpE +
GuIBTPOB
4 Hcnonp30BaHne CUMBOJIBHOW MaTeMaTUKH TIPH
pelIeHUH ONTUMHU3AIMOHHBIX 3a1a4d XTI
41 Hcnonp30BaHne CUMBOJIBHOW MaTeMaTUKH TIPH +
pelIeHUH ONTUMHU3AIMOHHBIX 3a1a4d XTI
5 KoncrantHoe obecneuenune 3agad ontumusanud X 111
51 KoncrantHoe obecneuenune 3agad ontumusanud X 111 +
Bec KM, %: | 10 30 30 20 10
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