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Pabouas nporpamMma aucuuruiMHbl «MaTteMaTHdecKHe METO/IbBl U MOJIEIH B pac-
YeTax NpoLEeCccOB XMMHUUYECKOH TeXHOIOTHH» COCTARNIEHA B COOTBETCTBHH ¢ Y4eOHBIMH
IUTaHaMH 110 HarpasneHuio noarotosku 18.03.01 Xumuueckas texnonorusa (Hanpas-
JIeHHOCTH (npoduns) — XUMHUYecKas TeXHOJIOTHS MPUPOIHBIX SHEPrOHOCUTE el U yr-
JepoaHbix MarepuaioB) s 2023 roga npuéma 1o 04HOH H 3a04HOH (opmam 0Oyyve-
HUSL.

CocTaBHTENb:

noueHT kadenps! « XuMuyeckas a

T€XHOJIOTHS TOIUTHBAY, -~ - ,;’. e

K.X.H., TOLIEHT “ Omosckuii B. B.

(MOAMHeE)

PaGouvas mporpamMMa paceMoTpeHa W NMPHHSITA Ha 3acemaHud kadenpsl «Xu-
MHYEeCKas TEXHOJIOTUsl TOTUIHBAY.
[Tpotokon ot «17» mapra 2023 roma Ne 8

3aBenyrouuii kadeapoi MU AA  Hemoseny U.T.
(nommacs)  /

Paboyas nporpamMma ono0pena yyebHo-MeToaHueckoi komuceneii I'OYBIIO
«JIOHHTY» o HAMPaBICHHIO OIrOTOBKH 18.03.01 Xumudeckast TEXHONOTHUA.

—p

[Ipotokon ot « <% » OF 2023 roma Ne 5

[Tpeacenarens W Illanosanos B. B.

(roanues)
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Pabouas nporpamma npoaJiena s 20

pbl «XUMHUYECKasl TEXHOJIOI M TOILUIUBA.
IIporokoi oT « »

rojia nmpuéMa Ha 3acefgaHuu Kaden-

20 roga Ne

3aBenytomuii kadenpoit

(moruce)

Pa6ouas mporpamma npoaJiena s 20

pbl «XHUMHUYECKask TEXHOJIOT U TOILUIUBA.
[Iporokoi or « »

(®.11.0.)

roja npuémMa Ha 3acenanuu Kade-

20 roga Ne

3aBenytomuii kadenpoit

(moamuce)

Pa6ouas mporpamma npoaJiena s 20

pbl «XHUMHUYECKasA TEXHOJIOT U TOILUIUBA.
[Iporokomn or « »

(®.11.0.)

rojia npuéma Ha 3acefaHuu Kadea-

20 roga Ne

3aBenytrouii kadenpoit

(momucek)

Pabouas nporpamma npoaJsiena s 20

pbl «XHUMHUYECKask TEXHOJIOTUS TOILUIUBA.
[Iporokomn or « »

(®.1.0.)

rojia mpuéma Ha 3acefaHuu Kaden-

20 romaa Ne

3aBenyromuii kadeapon

(moamuce)

Pabouas nporpamma npoasena s 20

pbl «XHUMUYECKask TEXHOJIOTUS TOILIUBA.
[Iporokon or « »

(®.1.0.)

rojia mpuéma Ha 3acefaHuu Kaden-

20 roja Ne

3aBenyromuii kaheapon

(moamHcs)

(@.11.0.)
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1 OFBEKT, HEJb U 3AJIAYA OCBOEHUS JUCIHUIIJIMHBI

JlucuunianHa paccMaTpuBaeT MaTeMaTHYecKhe METOAbl U MOJenu, Haubolee
4acTO UCIIOJIb3yEeMbIE B MPAKTHUKE BBITOJHEHUS XUMHUKO-TEXHOJIOTHYECKUX PacYETOB.

[enp aucuuminHbL: cHOPMHUPOBATH y CTYACHTa KOMILUIEKC 3HAHUI 00 OCHOB-
HBIX MaTE€MaTHUYECKHX METOJIaX M HABBIKOB [0 UX peaju3aluy Uil pelIeHHs 3ajad
MOJIETTHPOBAHUS TPOIIECCOB U O0BEKTOB XUMUHU U XUMUYECKOU TEXHOIOTHH.

3aa4un JUCHUIUIMHBL: C()OPMUPOBATH MPEACTABICHUE O Pa3HOOOpa3UH MaTeMa-
TUYECKUX METOOB U MOJIEJNIeH, a TaKKe HABBIKM MX MPABUILHOI'O BRIOOpA JIA pelie-
HUS 33/1a4 XUMUU ¥ XUMHYECKOW TEXHOJIOTUH,; 3aKPEMUTh YMEHUE COCTAaBJIATH ajro-
PUTM U3y4aeMoOro MeTo/1a U pa3pabaThiBaTh MaTEMaTUUECKHE MOJIENIU Ha €r0 OCHOBE;
BBITIOJHATH MX MPOTPaMMHYIO pPealii3alliio B Cpelie MaKeTa CHMBOJIBHOTO MpPOrpam-
MUPOBaHUSI.

B pesynbTaTe uzydenus Kypca CTyACHT T0JKEH
3HATB!

- OCHOBHBIE YHCJIEHHbIE METObl, BCTPEUAIOLIUECS MPU PEaTU3aluu pacyeTHbBIX
3a/1a4 MOJIETTUPOBAHUS B XUMHUU U XUMUYECKON TEXHOJIOTUH,

- YUCJIEHHBIE METO/Ibl PEIICHUS CUCTEM JIMHEIHBIX anreOpanyeckux U OOBIKHO-
BEHHBIX U PepeHIInaTbHBIX YpaBHEHUH,

- METOJABl YUCICHHOTO PEUICHUS] YPaBHEHUN B YAaCTHBIX MPOU3BOIHBIX pa3iIvy-
HBIX THUIIOB,

- METO/bl HAXOXJCHUS OIpPENETCHHBIX HHTETrpalioB, U KOPHEH HEeTWHEHHBIX
YpaBHEHHUH, BCTPEUAIOUIUXCS NP pealn3aluy 3aJa4 MOIEIUPOBAaHUS B XUMUU
Y XUMUYECKOW TEXHOIOTHH;

YMETh:

- UCMOJIb30BaTh METOJIbl  BBIYMCIUTEIBHOM MaTeMaTUKU Uil pelleHUs
MIPOU3BOJICTBEHHBIX 33134,

- mpodecCHOHANIBHO ToA00paTh Hauboiee NOAXOAANIUH U3 HMMEIOIIUXCS
YHCIEHHBIX METOJIOB ISl PEIICHUS] KOHKPETHOW MPUKIATHON 3a/1a4i XUMHUH U
XUMHYECKON TEXHOJIOTHH,

- COCTaBUTh TIPOTpaMMy pealu3aluyd pa3pabOTaHHOTO MAaTeMaTUYeCKOTrO
METO/Ia, HMCIOIb30BaTh COOTBETCTBYIOIIME KOMIBIOTEPHBIE MPOrpaMMBbl s
peain3aluy, HM3YYEHHbIX MAaTEeMaTHMYeCKHX METOJIOB, I pELIeHUs 3aj1ay
XUMHUH 1 XUMUYECKON TEXHOJIOTUH,;

BJIA/ICTh!

- HaBBIKAMH TPOTPAMMHON peau3ali MaTeMaTHIeCKUX METOIOB M MOJIENe Ha
UX OCHOBE B CpeJie ITaKeTa CUMBOJILHOTO MPOTrpaMMHUPOBAHUS.

[lepeuncnennble  pe3yiabTaThl  OOy4YeHHUs  SABISIIOTCS ~ OCHOBOM ISt
(dbopMuUpPOBaHUS CIETYIONINX KOMIETCHIIHNA:

- CIOCOOEH YIPaBJISITh TEXHOJIOTMYECKUMU MPOLIECCAMU MPOMBIIIIEHHOTO TPo-

u3Bozctea (I[1K-3).

2 MECTO JUCHUIIJINHBI
B OCHOBHOM OBPA30BATEJHLHOM ITIPOI'PAMME

JlucruruiiHa ~ OTHOCHTCST K 4acTd,  (QopMUpyeMOW  ydaCTHUKAMU
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o0pa3oBaTenbHBIX oTHOMIEHWH, biioka 1. luctuminael (Moyn) ya4eOHOTO TUIaHa.

basupyercs Ha 3HAHUSAX U YMEHUSX, KOTOpPBIE CTYJIEHT MpUOOpeNn MpH OCBOE-
HUW TIPEANMISCTBYIOMUX AUCHUIUIMH. «Bpicimas marematuka», «MHbopmaThka»,
«BBenenue B cienuanbHOCTh», «OCHOBBI HHXKEHEPHBIX 3HAHUIT», «OCHOBBI HAYYHBIX
HUCCJIICIOBAHUI.

3HaHUSA U YMEHUS, MPUOOPETEHHBIE MPU OCBOCHUU JAHHOW AUCITUIUIMHBI, pea-
JA3YIOTCS CTYAEHTOM MPH M3YYEHHHM MOCIEAYIOIUX AUCHUIUIMH. «OCHOBBI MPOEK-
THUPOBAHUSA XMUMHUYECKHUX MPOU3BOJACTBY», «KOMIBIOTEPHBIE CHUCTEMBI MHKEHEPHOTO
aHanu3a u pacuéra», «lIporeccel n anmapaTsl epepabOTKH MPUPOAHBIX YHEPTOHO-
CUTENEe», «XUMUYECKUE PEAKTOPBI», MIPU BBINIOJHEHUN HAYYHO-HUCCIIEA0BATEIbCKON
paboThI, MPOXOKIACHUU MPOU3BOJACTBEHHBIX MPAKTUK, MPU BBHINOJIHEHUH BBIMTYCKHOM
KBaJU(UKALIMOHHOU PabOTHI.

3 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

3.1 Pacnipeesienre y4eOHBIX YACOB 10 TeMaM JUCHMIIMHBI M BUAAM 3aHATHH
HanmeHnoBaHnue Tembl KonmuecTBo yacos

(comeprkaTebHBIX MOTYJICH) (ounas / 3a0unas hopma)

B ToMm umncne

Beero | Jleknum | JlaGop. | Ilpakr. CpP

(Cemun.)

Tema 1. MaTemaTHuecKkue MeTO-
IbI ¥ MOJICNIH, UX POJIb B WHXke- | 8/5 2/1 4/0 0/0 214
HEPHOM JeATETbHOCTH

Tema 2. IlorpemnrHoctu 4ucieH-
HOT'O PEIICHUs 3a/1a91

Tema 3. Metonpl pemieHus: He-
JIMHEUHBIX YPaBHEHUN

Tema 4. IlpumeHeHue METOAOB
peleHrss HEMHEHHBIX YypaBHe-
HUHN B MPUKIAIHBIX 3a7adaxX Xu-
MHH U XUMHYECKON TEXHOJIOTHH
Tema 5. MeTojsl penieHus cuc-
TeM JIMHEHHbIX anreOpamyeckux | 10/ 15 211 412 0/0 4712
ypaBHenuii (CJIAY)

Tema 6. MaremaTuueckue Moje-
A 00BbeKTOB xmmudeckoi tex- | 10/ 15 4/1 212 0/0 4712
Hosioruu Ha ocHoBe CJIAY

Tema 7. Meroasl penieHus CUC-
teM auddepeHIManbHbIX ypaB- | 12 /12 4/0 4/0 0/0 4/12
HEHUM

Tema 8. JluHamMmuueckue MoJenu
00BEKTOB XUMHUYECKO# TexHono- | 24 /14 | 10/0 10/0 0/0 4/14
TUU

Tema 9. Meroasl YHCIECHHOTO
WHTETPUPOBAHUSI.

41710 210 0/0 0/0 2110

10/10 2/0 410 0/0 4110

6/13 2/1 0/0 0/0 4112

12 /12 410 410 0/0 4112




HanMeHOBaHKE TEMBI KosnndecTBo yacos
(conmepxkaTeabHBIX MOTYJICH) (ounas / 3a04nas popma)

B Tom uuncie

Beero | Jlekmum | JlaGop. | Ilpakr. CP
(Cemun.)

Tema 10. [Ipumenenne MeTom0B
YHCIIEHHOTO HWHTETPUPOBAHUS B
NPUKJIQIHBIX 3aJadaX XUMHH M
XUMHYECKOU TEXHOJIIOTUH
KonrakTHas padora (onoiaHu-

8/10 210 210 0/0 4710

416
TEJIbHAs)
Kypcosas pabora (poekr) 0/0
WToro no BuaM 3aHATUI 108/126 | 34/6 34176 0/0 |[36/108
KonTpoan 36/18
HUTOI'O: 144

(I)opanOBaHne KOMIIETEeHIIMIl B pe3yabTaTe 0OCBOCHUA TEM TUCHHUIIJIHHDBI

Komnerenmnuu TemMbl AUCIUTIINHEI, HalleJIEHHbIE HAa BHIPA0OOTKY KOMITETCHITUN

[1K-3 Temni 1, 2, 3,4,5,6, 7, 8,9, 10.

3.2 Jleknuu

Tema 1. MaTemMaTtnueckue METOJbI U MOJEIH, UX POJIb B MHKEHEPHOU Jesi-
TEIBbHOCTH.

Copnepxanue TeMbl 1.

[TonsTust «momenp» U «moaenupoBanue». Kinaccudukaiusa moaenein. Marema-
TUYECKOE MOJEIMpoBaHue. Buabsl mMaTteMaTtuueckux Mojeneil. Dtambl pa3padoTKu
MaTeMaTHYECKONH MOje/IH. BhUMCIUTEIbHBIE METO/bI, BBl U MX KJIacCHU(UKAIIHS.
O0630p mporpaMMHOTr0 00€CTICUCHUS JJIsl MAaTEMATUIECKOI0 MOJIETUPOBAHUSI.

Tema 2. [lorpenrHOCTH YUCIEHHOTO PEIICHUS 3a/1a4H.

CopaepkaHue TEMBI 2:

[Torpemuoctr npu BeuKCIEHUAX. CTPYKTypa NOTPEIIHOCTH YMCIEHHOTO pe-
IeHUs 3aAa49i. VICTOYHMKH MOrpemrHocTH. PekoMeHmanuu 1l CHIDKEHUS OITHOOK
OKPYTJIEHUA MPU UCIIOJIb30BAHUN YHUCICHHBIX METOIOB.

Jlureparypa k Teme 2. [1, 4].

Tema 3. MeTozp! penieHus: HEMUHEHHBIX ypaBHEHUI

ConeprkaHue TEMBbI 3:

Buapl nHXEHEPHBIX M HAYYHBIX 3a7a4, MPU PEIICHUU KOTOPBIX MCHOJIb3YIOTCS
YUCJICHHBIE METO/IbI PELICHUS HEJIMHENHBIX YPABHEHUM.

[IpubnukeHHOE pellleHne HEeMMHEWHBIX anredpanyeckux ypaBHeHUU. Meroa
nuxotomuu. Meton xopa. Meron Herotona. Meton utepanuii. KomOuHUpOBaHHBIC
METO/BI.

Jlureparypa k Teme 3: [1, 3, 4, 5].




Tema 4. IlpumeHeHne METOIOB PEIICHUS! HETMHEHHBIX ypaBHEHUN B TIPUKJIIA/I-
HBIX 33J]a4aX XUMUU U XUMUYECKOU TEXHOJIOTHH.

ConeprkaHue TeMbI 4:

3anaya o pacuere TepmoI/C Tepmonapsi.

3amava 00 onpeaeseHu AITUHBI MOJIEKYIIbI TIOJIMMEpA.

Pacuet 3dekTUBHOCTH pa3eneHus npu peKTU(UKaIIu.

Omnpenenenue PH pacTBOpoB ci1adbIX KUCIIOT.

Jlurepatypa k Teme 4: [1, 3, 4, 5].

Tema 5. Meroasl perieHusl CUCTEM JIMHEHHBIX aireOpandecKux ypaBHEHUUH
(CJIAY).

ConeprkaHue TEMBI O:

[Ipsimbie meTons! pemenust CJIAY. Meron Kpamepa. Meron obpaTHoil MaTpu-
ubl. Merop [Maycca. Utepaunonnsie Meroasl pemenuss CJIAY. Meroa npocToil ute-
paunu. Merop ["aycca — 3elinens.

Jlureparypa k Teme 5: [1, 3, 4, 5].

Tema 6. MareMaTuueckue MOAEIN O0OBEKTOB XMMHUYECKON TEXHOJIOIMHU HA OC-
Hose CJIAY.

CopepxkaHue TEMBI 6:

Maremarnueckass MOJEIb PEAKTOPA UICATBHOTO CMEIICHHUS.

Jlurepatypa k Teme 6: [2, 5, 6].

Tema 7. Metonpb! pemienus cucteM quddepeHnnaibHbIX YypaBHEHUH.

ConepxaHue TeMbl /.

YucienHoe peliieHre 00bIKHOBEHHBIX MU depeHianbHpix ypasaenuit (O1Y).
Uucnennsie Metonbl pemieHus 3amaun Komm g OY mepBoro mopsiaka. Meron
Pynre-Kyrra IV nopsinka. Metosn KOHEUHBIX Pa3HOCTEH [JIs pEUICHUs KPaeBbIX 3a/1a4
s OY.

Jlutreparypa k Teme 7: [1, 4, 5].

Tema 8. /lmHaMHUYeCKHE MOACIN 00BEKTOB XUMHUECKOM TEXHOJIOTUH

ConeprxaHue TeMbl 8.

MaremaTtudeckue MOAEIN PEaKTOpoB. MaTeMaTuuecKrue MOJIENId TEI000MEH-
HBIX MPOIIECCOB U aImapaToB. MareMaTHYeCKue MOIEIN MacCOOOMEHHBIX IIPOIIECCOB
YW annapatoB. Mojenb pacnpoCTpaHEHHUs TeEIia B OJHOPOJHOM METALNIMYECKOM
CTEpIHKHE.

Jlurepatypa k Teme 8: [2, 5, 6].

Tema 9. MeToibl YMCIIEHHOTO UHTETPUPOBAHUSI.

Conepxanue TeMbl 9:

3ajaua YMCIECHHOr0 UHTErpUpPOBaHusA. MeTo1 MpsSMOYTrOJIbHUKOB U €r0 pa3Ho-
BuAHOCTU. Meton Ttpanenuid. Merton Cumncona. CemeilcTBo MeTonoB HproTOHA.
Yucnennoe unterpuposanue merogqom Monre-Kapo.

Jlurepatypa k Teme 9: [1, 4, 5].

Tema 10. [IpumeHneHnre METO/IOB YMCIEHHOTO MHTETPUPOBAHUS B MPUKIIATHBIX
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3aJjadax XuMHUHU U XUMHUYECKOM TEXHOJIOTUH.

Copnepxanue TeMsl 10:

3ajaya 0 HarpeBaHUU.

3ajada o pacyeTe TEIUIOEMKOCTH METAILJIOB.
MonenupoBaHHUe CTPOSHUS COTIOTUMEPOB.
Jlutreparypa k Teme 10: [2, 5, 6].

3.3 llpakTnyeckue 3aHATHS

HpaKTI/I‘ICCKI/IC 3aHATHSA 110 TUCTUIIIINHC y‘I€6HBIM IUIAaHOM HC IIPCAYCMOTPCHBI.

3.4 JlabopaTopHbie padoThI

No Tema paGoTsl O6vem, | Jlureparypa
n/n Jac.
1 | OcuoBHble npuéMmbl padbotsl B makere MathCAD 4/2 [2, 3, 7]
Pemienne HeNMHEWHBIX ypaBHEHUW B  IAKETE
2 | MathAD 410 [1,2,3,4,7]
3 Pemezme CHUCTEM JINHEWHBIX aareOpandecKux ypaB- 212 [1,2 3 4, 7]
HEHHMI MeTosioM ['aycca
4 Paspaborka MaTemaTtmueckoil Mozenu peakropa | 4/2 2,35, 6, 7]
UCATbHOTO CMEIIEHUS
Pemenne cucrem auddepeHnnaibHbIX ypaBHEHUN 410
S | XuMHUYeCKOW KMHETHKH MeTonoM Pynre - Kyrra IV [1,2,3,4,7]
TopsiJIKa
6 | MaTemMaTHueCKHe MOJICIH PEaKTOPOB. 4/0 [2, 5,6, 7]
7 MaremaTudeckue MOJIEIN TEIUIOOOMEHHBIX TPO- 2/0 2,5, 7]
1IECCOB U anmnapaToB =
3 MareMaTHyeckue MOJEIu MacCOOOMEHHBIX IPO- 270 2,5, 7]
IIECCOB M anmnapaToB
9 Mopnens pacmpocTpaHEHHUs Teljla B OXHOPOIHOM 270 [7]
METAJUTHYECKOM CTEpPIKHE -
10 Belunciienue omnpeaeneHHoro uHTerpaiga uucieH- | 4/0 [1,2 3,4, 7]
HBIMHM METOJIaMU
11 | MoaenupoBaHue CTPOSHUS COMOJIMMEPOB 210 [7]
HUTOI'O: 34/6
3.5 CamocTosiTeqIbHasi padoTa CTY/IEHTA
Ne Buner camocTosiTenpbHON pabOTHI CTYACHTA O0mbeMm, yac.
n/m 04YH. / 320YH.
1 | M3ydeHue JEeKIIMOHHOTO MaTepralia 19/90
2 | IlonroroBka K MpakKTUUECKUM 3aHSATHUSIM 0/0
3 | [loaroroBka k 1abopaTOpHBIM paboTam 19/9
4 | BeimosHeHUEe KypCcOBOIO MPOEKTa 0/0
5 | BemoxHeHne KypcoBoi paboTh 0/0
6 | BeimonHeHne WHANBUAYAIBHOTO 3a/IaHUS 0/9

HUTOI'O:

38/108
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3.6 KypcoBoii npoekT (pa6oTa), HHIMBUAYaJbHOE 3aJaHHE

KypcoBoii MpoeKT 1o JUCHUILTUHE Y4eOHBIM IJIAHOM HE MPEyCMOTPEH.

NunuBrayanbHOE 3aaHUE 110 TUCIUILINHE MPETyCMOTPEHO YIEOHBIM TUIAHOM
JUTSL CTYZICHTOB 3a04HOM ()OpMBI 00YUECHHSI.

NunuBuayanbHOE 3ajlaHie MPEACTaBIsIeT cOOOW KOHTPOJIbHYIO paboTy, B KO-
Topoii ctyneHT B nmakere MathCAD nomkeH pazpaboTaTh MaTeMaTHIECKYIO MOJICITb
MaTepuaIbHO-TEIIOBOTO OalaHca Kacka/la peakTOpOoB U ¢ €€ TOMOIIBIO ONPEISIUTh
KOHCTPYKTHUBHBIE MMapaMeTPhl OOBEKTOB XMMHKO-TEXHOJOTHUECKOW CHUCTEMEBI, oOec-
MEeYMBAIOLME MAaKCUMAJIbHBIN BBIXOJI IIEJIEBOTO MPOAYKTA.

TemaTnka WHIUBUAYATBHOTO 3aJIaHHSI M PEKOMEHIAINK TI0 €rO BBITTOJTHCHHIO
npuBeneHs! B [9].

OO0beM yueOHON HArpy3Ku MpU BHITIOJIHEHWH WHIAWBHUAYAJIbHOrO 3ajaHus — 9
9acoB.

PexomennyeMblii 00beM MOSICHUTENIBHON 3aITUCKU TI0 MHANBUAYAJIBLHOMY 3a]1a-
HUIO — He Oonee 12 crpanui popmara A4 (2107297 mm).

4 ®OHJA ONEHOYHbBIX CPEACTB

4.1 KpuTepuu M HIKAJbI VI MHTETPUPOBAHHOMH OLlEHKH YPOBHS cpopmu-
POBAHHOCTH KOMIIETECHIUI

Cocmasnsaowas KomnemeHyuu — NOJTHOMA 3HAHUL

- HYJIEBOW YpOBEHb. HEBEPHbIE, HE APTYMEHTHUPOBAHHBIE, C MHOXXECTBOM I'PYOBIX
OmMOOK OTBETHI HA BONPOCH! / OTBETHI HA JIBa BOIPOCA U3 TPEX MOITHOCTBHIO OTCYT-
CTBYIOT. YPOBEHb 3HaHUN HIKE MUHUMAJIbHBIX TPEOOBAHUM;

- MUHUMAaJIbHBIM YPOBEHb. JIaHbI HE TTOJIHBIE, HE TOYHBIE U APTYMEHTUPOBAHHBIE OTBE-
Thl Ha BOMPOCHL. YPOBEHb 3HAHWM HI)KE MUHUMAIbHBIX TpeOoBaHuil. JlomyieHo
MHOT'0 IpyOBbIX OIIMOOK;

- IIOPOT'OBBIM YPOBEHB. IaHBI HEOCTATOYHO MOJIHBIE, TOUHBIE U APTYMEHTUPOBAHHBIE
OTBETHI Ha BOMNPOCHIL. [1710X0 3HAaeT TEpMUHBI, ONPEAEIEHUS U MOHSATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILLIEHUS, MPUHIMUIBL. J[OMyIIEHO MHOTO HErpyObIX OIINOOK;

- CpeHUN YpOBEHb. J[aHbl JOCTATOYHO MOJHBIE, TOYHBIE U APIYMEHTHPOBAHHbBIE OTBE-
Thl HA BONPOCHL. B 1eN0M 3HAeT TEPMUHBI, ONPEACIEHUS U MTOHATHUSA; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIICHHUS, MPUHIUIIBL J{OMyIeHO HECKOJIBKO HETrpyOBIX OIIM-
OOK;

- IPOJIBUHYTBIA YPOBEHB: JAHbI IOJHBIE, TOUHBIE U apPTyMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHUHBI, ONPEAECICHUS U TMOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIIEHUS, MPUHLIUIIBL. J{OMYIIEHO HECKOIBKO HETPYObIX OIUOOK;

- BBICOKUI YPOBEHbB. JaHbl MOJHbBIE, TOYHbIE U apTyMEHTUPOBAHHbIE OTBETHI HA BO-
IIPOCHL. 3HAET TEPMUHBI, ONIPEAEIECHUSA U NTOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOWIEHHUSI, TPUHLMIIBI. JIOMYyIIEHO HECKOIBKO HETOYHOCTEH.

Cocmasnanowas KomMnemeHyuu — ymeHus
- HYJICBOM YpPOBEHb:. IOJIHOE OTCYTCTBHE MOHUMAHUS CYTH METOJMKU PEIICHHUS 3ajauH,
JIONYIIIEHO MHOYKECTBO IPyOSHITIHX OIMMOOK / 33aHusI HE BBITOJTHEHBI BOOOIIIE;
- MUHUMAaJIbHBIH YPOBEHB. cJ1a00€ MOHMMAaHHE CYTH METOAMKHU PEIICHHS 3a7adH, J10-



10

nyIieHbl rpyoble omunoOku. Perenns He o0ocHOBaHbl. He ymeer ncnosibs3oBath HOp-
MaTUBHO-TEXHUYECKYIO JInTepaTypy. He opueHTHpyeTcs B criequanbHOW HaydyHOU
JAUTEpaType, HOPMaTUBHO-TIPABOBBIX aKTaX;

- IOPOTOBBIM YPOBEHD: IOCTATOYHOE MIOHUMAHNUE CYTH METOJUKH PELICHUs 3a/1a4H, J10-
MyIIeHs! omuOKy. Pemennst He Bcerja 000CHOBAaHbL. Y MEET UCTIONb30BaTh HOPMATHUB-
HO-TEXHUYECKyIo jurepaTypy. Ciaabo opueHTHpyeTcs B CHeNUabHONW HAyYHOM JIUTe-
parype, HOpMaTUBHO-TIPABOBBIX aKTaX;

- CpEeIHHUIl YPOBEHB: B IIEJIOM NMOHMUMAET CyTh METOJUKHU PEIICHUS 3a/1a4H, JTOMYIECHbI
omOku. Pemenus He Bceraa OOOCHOBaHbL. YMEET HCIONB30BaTh HOPMAaTHBHO-
TEXHUUYECKYIO U CHEIMAITBbHYIO HAYYHYIO JIUTEPATypPy, HOPMATUBHO-TIPABOBBIE AKTHI;

- IPOJIBUHYTBIM YPOBEHB: B 1I€JIOM MOHUMAET CYTh METOMKHU PEIIECHUs 3a7a4H, JIOIy-
mieHsl HeTouHocTH. CriocoOeH 00O0CHOBATh pelIeHUs. YMEET HCIOIh30BaTh HOpMa-
TUBHO-TEXHUYECKYIO M CIIELHUATIbHYIO0 HAYUHYIO JIMTEpaTrypy, HOPMATHBHO-TIPABOBbIE
aKTBhI,

- BBICOKMI ypoBeHb: [IoHnMaeT cyTb MeTonuku penieHus 3aaauu. Crioco0eH 000CHOBaTh
pelieHus. YMeeT UCIoNb30BaTh HOPMATUBHO-TEXHUYECKYIO U CHELMAbHYI0 HAyYHYIO
JIUTEPATypy, NEPEAOBOM 3apyOeKHBIN OMBIT, HOPMATUBHO-TIPABOBBIC AKTHI.

Cocmasnsiowas KomnemeHyuu — 61a0eHue HagblKamu

- HyJIEBOH ypOBEHbL. HE IIPOJIEMOHCTPUPOBAJI HABBIKM BBHITIOTHEHHUS MPOdECCHOHAD-
HBIX 3a/1a4. VICTIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH MPH BBITTOTHEHUHU OTACIBHBIX
3aJlaHUM;

- MUHUMAJIbHBI YPOBEHb. HE TPOJIEMOHCTPUPOBAJl HABBIKU BBITIOJIHEHUS Mpodec-
CHOHAJIBHBIX 3a7a4. VMICNBITHIBAET CYIIECTBEHHBIE TPYAHOCTH MPU BBIIOJHEHUU OT-
JIEIILHBIX 3aJIaHUM;

- TIOPOT'OBBIM YPOBEHB: BIAJEET OMBITOM FOTOBHOCTU K PO(ECCHOHATBLHON eSITeNb-
HOCTH W TIPO(ECCHOHATHFHOMY CaMOCOBEPIICHCTBOBAHUIO HA TMOPOTOBOM YpPOBHE.
TpynoBsie AEHCTBUS BBITIOIHSAECT MEIJICHHO U HEKAYECTBEHHO;

- CpeHUN YpPOBEHb: BJIQJICET CPEAHUM OINBITOM TOTOBHOCTHU K MPOGECCHOHATBHOU
JEATEIbHOCTH U MPO(ECCHOHATBHOMY CaMOCOBEPIICHCTBOBAHMIO. TPYAOBBIC JCH-
CTBHUS BBITIOJIHSIET HA CPEAHEM YPOBHE O OBICTPOTE U KaueCTRBY;

- POJIBUHYTHIN YPOBEHB: BIAAEET ONBITOM M JOCTATOYHO BBIPAKEHHOMN JIMYHOCTHOM
TOTOBHOCTH K MPOQeCCUOHATLHON ACATEILHOCTH M MPOPECCHOHAIBHOMY CaMOCOo-
BEPILIEHCTBOBAHHIO. BBICTPO ¥ KaUECTBEHHO BBITIOJIHAET TPYIOBBIE JCUCTBHUS;

- BBICOKHM YPOBEHB: BJIAJICET ONMBITOM U BBIPAXKEHHOCTHIO JJUMYHOCTHOW TOTOBHOCTH K
npodeCcCUOHAIBLHON AEATEILHOCTA U MPO(PECCHOHATFHOMY CaMOCOBEPIIEHCTBOBA-
HUIO. BBICTPO M KaUECTBEHHO BBIMOIHSAET TPYAOBBIE JECUCTBUS.

Obobwennas oyenka cghopmuposanHocmu KoMnemeHyul

- HyJICBOW ypOBEHb. Ha HYJIEBOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIIONINE; OJTHA
WJIM JIBE U3 TPEX, OCTAJIbHBIE — HAa 00JIee BLICOKOM YPOBHE,

- MUHUMAJbHBIN YPOBEHb. HA MUHMMAJILHOM YpOBHE C()OPMHUPOBaAHBI: BCE COCTaB-
JISIOIIME; OJTHA WU JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIee BLICOKOM YPOBHE;

- MIOPOTOBBIM YPOBEHb: Ha MOPOTrOBOM YpOBHE C(HOPMUPOBAHBI: BCE COCTABIISIIOLINUE;
OJIHA WJIM JIBE U3 TPEX, OCTANIbHBIE — Ha 00Jiee BHICOKOM YPOBHE;

- CpEIIHUI YPOBEHb: Ha CPEHEM YPOBHE C(HOPMUPOBAHBI: BCE COCTABIISIIOLIUE; OJTHA
WIH JIBE U3 TPEX, OCTaJIbHbIE — HA O0JIee BBICOKOM YPOBHE;
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- IIPOJIBUHYTBHIM YPOBEHb. HA MPOJIBHHYTOM YpOBHE C(OPMHUPOBAHBI. BCE COCTaB-
JISIOIIME; OJTHA WIM ABE U3 TPEX, OCTAIbHBIE — HA BHICOKOM YPOBHE;

- BBICOKUM YPOBEHB. HAa BHICOKOM YPOBHE C(POPMHUPOBAHBI BCE COCTABJISIONINE KOM-
METCHIIUH.

4.2 Bonpockl K 3K3aMeHY U MPUMeP IK3aMEeHAIlHOHHOT0 OuieTa

Bonpocel k 3xk3aMeHy:

[Tonsatust «monenb» u «moaenupoBanue». Kinaccudukamus moaenei.

Maremarnueckoe MoaeIupoBaHue. Buabsl MaTeMaTHYECKUX MOJETIEH.

Orarbl pa3paboTKU MaTeMaTUYECKOU MOJIEIH.

BoeruncnurenbHbie METOJIbI, BUJIBI U MX kiaccudukamus. O030p MporpaMmMHOIO

oOecrieyeHus JUisi MaTeMaTU4YEeCKOT0 MOJIETTUPOBAHMUS.

5. Ilorpemnoctu npu BeuucieHUsX. CTPYKTypa MOTPENIHOCTH YUCICHHOIO perle-
HUSA 3a7a4H.

6. Ucrounuku morpemrHocTd. PekomMeHmanmu Jjisi CHUKEHUSI OMIUOOK OKPYTJIEHUS
MIPU UCIIOJIb30BAHUU YUCIEHHBIX METO/IOB.

7. Meron nuxoromuu. TeopeTuuecKkre MoI0KECHHS, alTrOPUTM.

8. Meroa xopa. TeopeTndeckre MOJIOKEHUS, aTOPUTM.

9. Meroxa Hrrotona. TeopeTndeckue moI0KeHHsI, AITOPUTM.

10.Meton utepanuii. TeopeTudeckue Mook KEHUs, alIlTOPUTM.

11.Meton IN'aycca. TeopeTndeckue MoNoKEHUs, alrOPUTM.

12.Meton nipoctoit utepanuu. TeopeTuueckue Moa0KeHus, aaropuTM.

13.Meton IN'aycca — 3etinens. TeopeTndeckue MOT0KESHHS, aIlTOPUTM.

14. MaremaTuyeckas MOJICIIb PEaKTOpa UICATBHOTO CMEIITCHHMSI.

15.YucnenHoe permieHre 0ObIKHOBEHHBIX nu(pdepeHimansubix ypapaenuit (OY).

16.Meton Kynre-Kytra IV nopsiaka. TeopeTudeckue mojoKeHus!, aITOPUTM.

17.MeTtoa KOHEUHBIX pa3HOCTEH IS peleHus KpaeBbix 3aaad s OJ1Y.

18.MaTemaTudeckrue MO PEaKTOPOB.

19.MaremaTuyeckue MOJICNIA TETNIOOOMEHHBIX MPOIIECCOB U alapaToB.

20.MareMaTH4YecKre MOJCIA MacCOOOMEHHBIX TIPOIIECCOB U arapaToB.

21.Monenb pacpoCTpaHEHUs TEIUIa B OJHOPOTHOM METaJUTMUYECKOM CTEPIKHE.

22.Metoa TIpSIMOYTOJILHUKOB U €r0 Pa3HOBUJIHOCTU. TeOpeTHYECKHE MOJ0KEHUS,
AT OPUTM.

23.Meton Tpanenuii. TeopeTudeckue MoJ0XKeHHsl, AITOPUTM.

24 Metoa Cumncona. Teopernueckre MoI0KEHUs, alTOPUTM.

25.CemeiicTBo MeTo10B HptoTOHA. TeopeTnueckue mooKeHHsl, aJITOPUTM.

26.Yucnennoe unterpupoBanue merogoM Moute-Kapno. Teopernueckue mosoxe-
HUS, allTOPUTM.

2/ .MareMaTruyeckasi MOJENIb CTPOEHUSI COMOJIUMEPOB.

e
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IIpumep 3K3aMeHANIMOHHOTO OUJIeTA

T'OYBIIO «JIOHELIKUI1 HAITMOHAJIbHBI TEXHUYECKUI YHUBEPCUTET»
[TporpamMmMa moAroTOBKH: OakamaBpuat
Hampasnenune noaroroku: 18.03.01 Xumuueckast TEXHOIOTHS
Hamnpaenennocts (mpodmiib): Xumudeckast TEXHOJIOTUS IPUPOAHBIX SHEPTOHOCHUTEIICH U YTIIepo-
HBIX MaTepUaIoB
Cemectp: 5
VYyeOnas quctmiuiiHa: MaTeMaTHYeCKre METObI U MOJCIIH B pacueTax MpPOIECCOB XUMHUECKOMN TeX-
HOJIOTUHN
BUJIET Ne 2
1. MaremaTuueckoe MojenupoBaHue. Buapl MaTeMaTHUYECKUX MOJIEICH.
2. Meton Herotona. TeopeTuieckre moI0KEHUS, aTOPUTM.

VYTBepkaeHO Ha 3aceqaHnu Kadeapsl «XHUMHYECKast TEXHOJIOTUS TOTLIHBa»
[IpoTokon Ne oT 20 T
3aB. kadeapoit Henoseny 1. I'.  Dx3amenartop OmoBckuii B. B.
KPUTEPUN

OLlEHMBAHUSA IK3aAMEHANMOHHOM PadoThI
0 TUCIUTUTHHE «MaTeMaTHYeCKHe METOIbI M MOJICITH B pacueTax MpoIecCoB
XUMHYECKON TEXHOJIOTHH»
JUTSE 00yJaroIuxcs 1o HanpasiieHn o moaroroBknl8.03.01 Xumudeckas TeXHOJIOTHS
(Hampasnennocts (npoduiib) - XuMUUECKast TEXHOJIOTHSI IPUPOTHBIX SHEPIrOHOCUTENCH 1
YIJIEPOIHBIX MATEPHAJIOB)

DK3aMeH MPOBOIUTCS MUCHMEHHO IO OmiieTaM. briteT cogep uT 2 TeOpeTUIECKUX BOIPOCa.
[IpaBuibHBII OTBET Ha MEPBBII BOIIPOC OLleHUBaeTCs B 15 Gaios.
[IpaBuIIBbHBI OTBET Ha BTOPOIA Bompoc oneHnBaetcs B 30 6auios.
baniel cHUMarOTCs, €ciM B OTBETE YIYIIEHBI KaKue-THOO BTOPOCTEIICHHBIE MOMEHTHI (10 2
0aJIoB), JHOMYILEHBI HECYIIECTBEHHBIE HETOUHOCTH (110 4 GayyIoB), TOMYIICHBI CYIIECTBEHHbBIC He-
TOYHOCTHU TIpU NPAaBHJIBHOM OTBETE B LIEJOM (10 8 GayuioB), IpU HEJOCTATOYHOM IPEICTABICHUH
MatepuanoB (0auibl CHUMAIOTCS KaK MPOIEHT HEJIOCTAIOIIEI0 MaTepHraia ¢ yYeTOM €ro 3HaYMMO-
ctu). [Ipy 0TCyTCTBHM PaBUIBLHOTO OTBETA HA BOIPOC O0YYAIOIIUIICS OIy4aeT HOJIb OaJlIoB.
[Tony4yeHHble OauTbl 32 OTBET HAa BONPOCHI OWJIETa CYMMHPYIOTCS M C YYETOM pPE3YJIbTaTOB
TEKYILETO0 KOHTPOJIs pabOThI CTYJEHTa BBIBOAUTCS UTOroBas oneHka no 100-0annbHoil mikane.
[Monydyennas onenka mo 100-0amibHON mIKane ompenessieT OLEHKY IO TOCYAapCTBEHHOM
mkaine u mkane ECTS.
VYTBepkIeHO Ha 3aceqaHnu Kadeapsl «XUMUIeCKas TEXHOJIOTHS TOTLTHBAY.
[Iporokon Ne ot __. 20 T
3aB. kadeapou Henosery 1. T'.

4.3 Kputepum olleHUBAHUSA

OueHnBaHuE YPOBHS OCBOEHHS CTYAECHTOM y4EOHOro marepuajia JTUCUUILTAHBI
«MaTemaTrueckue METObl U MOJIENIM B pacueTax MpoLEecCOB XMMUUECKON TEXHOJIO-
THU» TIPOU3BOAUTCS B XOZE TEKYIIEro KOHTPOJISI M MPOMEKYTOUYHOM aTTecTanuu (ceme-
CTPOBOT'O KOHTPOJISA).

Texkymuii KOHTPOJIbL 3HAHUH CTYJIEHTa OYHOU (POPMBI OOYUYEHHMSI OCYIIECTBIIS-
eTcsl TI0 pe3ynbTaTaM 3aJaHUM, BHITIOJHSIEMBIX Ha JAOOPATOPHBIX 3aHATHUSAX B TEUe-
HHUE cemecTpa. BrinonHeHue 3ajaHuil ¢ 3auTol 0T4éTa, MPENyCMOTPEHHBIX pado-
4eil IporpaMMol TUCUHUILIMHBI, SIBISIETCSI HEOOXOAUMBIM YCIIOBUEM JIONYCKA CTYAEH-
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Pacnipenenerne 6amioB TEKyIero KOHTPoIs paboThl CTYACHTA Ha MPOTSHKEHUH
ceMecTpa MpuBeIeHO B Tadymire 1.

Tabnuia 1 — Pacnpenenenne 0ajioB TEKYIEro KOHTPOJIS

®opMa KOHTPOJIA

Bo3M0XXHOE KOJIIMYECTBO
OaIoB

[Ipumeyanue

Jlis ctyieHToB 04HOM (OpMbI 00YUEHHUS

OTtuéT 0 mabopaTopHOI
pabote

5

3a7aHne BBITIOJIHEHO MPAaBHIBHO, TPHBE-
JIeH aHaJlu3 MOJy4eHHOro pe3ynbrarta. Co-
nepkaHue U opopMIIeHHE OTYETa COOTBET-
CTBYET TPeOOBAHHUSIM.

3ajaHue BBIMOJIHEHO B IE€JIOM MPaBHIBHO,
BO3HHUKJIN TPYAHOCTH B OOBSICHCHUHU IIO-
JIYYEHHBIX pe3yJabTaToB. MIMETCA HE3Ha-
YUTEIbHBIC 3aMeuYaHus K O(QOpPMIICHHUIO
OTuéTa.

3a/laHue BBINOJHEHO, JIONYIIEHB! OMINOKU
Y BO3HUKJIM TPYJHOCTH B OOBSICHEHUH I1O-
Jy4EHHBIX pe3yiabTaroB. Mmerorcs 3ame-
4yaHus K 0pOpMIICHHIO OTUETA.

Htoro no naboparopHsiM
3aHATHUSIM

55

N3 pacuéra 11 naGopaTopHbIX padoT.
OuenuBaeTcs Kaxjas padoTa.

UTOIO

55

MaxkcuManbHO BO3MOKHOE

Jlnst ctyneHToB 3a04HOM POpMBI OOyIeHHS

OTtuéT mo nabopaTopHOI
pabore

5

3a7aHue BBITIOJIHEHO NPaBHIBHO, IPHBE-
JIeH aHaJIN3 MOJIy4eHHOTo pesynbpTara. Co-
Jep>kaHue U opopMIIeHHE OTYETa COOTBET-
CTBYET TPEOOBAHHUSIM.

3ajaHue BBIMIOJHEHO B IE€JIOM MPaBHIIBHO,
BO3HHUKJIN TPYAHOCTH B OOBSICHCHUHU IIO-
JIYYEHHBIX pe3yabTaToB. MIMeTCa HE3Ha-
YUTEIbHbIE 3aMeuaHuss K OQOPMIICHHIO
oTuéTa.

3a/aHue BBIIIOJHEHO, JIOMYIIEHbI OMIUOKH
Y BO3HUKJIM TPYJHOCTH B OOBSICHEHUH I10O-
Jy4EHHBIX pe3yiapTartoB. Mmerorcsa 3ame-
YyaHUs K 0pOpMIICHHIO OTUETA.

Hroro mo naboparopHeiM
3aHATHAM

10

N3 pacuéra 2 mabopaTopHbix pabot. Ore-
HUBAETCs KaXkaas padoTa.

BrimosiHeHre HHIUBUTY-
aJILHOTO 3aJaHus

35

3alaHue BBINOJIHEHO INPABHIIBHO, IPUBE-
JICH aHaJIU3 MOJIYYEHHOI' 0 pe3yJIbTaTa.

25...34

BaHaHI/Ie BBITIOJTHCHO B LCJIOM IMPABUJIBHO,
C€CTh 3aMCYaHUA 110 O(bOpMJ'ICHI/IIO.

15...24

[Ipy BBINONHEHUU 3aJaHUSl JIOMYIIECHbI
OIIMOKH, KOTOpPbIE MOYHO YCTPaHUTh.
EcTh 3amedanus no ohopMIeHHIO.

OtBeTH Ha BOIIPOCHI ITpH
3aluTe

10

3a OTBEeTHI CTy[€HTa Ha 3allUTe WHIUBU-
nyanbpHoro 3amanus (5 Bormpocos, 2 Gaiia
3a MPaBUJIbHBIN OTBET).

Hroro 3a uHAMBUAYaIb-
HOE 3aJjaHue

45

MakcuMaabHO BO3MOKHOE

UTOIO

55

MaxkcuManbHO BO3MOKHOE
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IIpome:kyTouyHas aTTecTalMs 10 PE3YJITATAM OCBOEHUS JHMCIUIUIMHBI B Ce-
MECTpe MPOBOAUTCA B popMe ceMecTpoBOro sx3ameHa. dopma npoBeneHus sK3aMeHa
— NUCbMEHHAsA. DK3aMEHAMOHHBIN OMIIET BKIIIOYAeT B ce0sl 2 TEOPETUUECKUX BOIPO-
ca. Pacnipenenenue 6amioB mpu OIEHUBAHUM OTBETOB HA 3aJIaHUS YK3aMEHAIMOHHO-
ro Omiera MpuBeICHO B TaOIHIIE 2.

[IpaBuUBHBIN OTBET HA TIEPBBIM BOIPOC OlleHWBAeTCs B 15 O6aos.

[IpaBubHBIN OTBET HA BTOpOM Bonpoc orieHuBaercs B 30 0asios.

bannel cHUMarOTCs, €ciu B OTBETE YNYIIEHbl KaKHE-TUOO BTOPOCTEIEHHBIE
MOMEHTHI (10 2 0ajioB), JOMYIICHBI HECYIIECTBEHHBIC HETOYHOCTH (10 4 OayioB),
JONYIICHBI CYIIECTBEHHBIC HETOYHOCTH MPU MPABUIIBHOM OTBETE B 1esioM (10 8 Oain-
JIOB), TIPH HETOCTATOYHOM MPEICTaBICHIHA MaTepuanioB (0aibl CHOIMAIOTCS KakK Mmpo-
IICHT HEJOCTAIOIIEr0 MaTepraga ¢ y4eTOM ero 3Ha4YMMocTH). [Ipu oTCyTCTBUM mMpa-
BUJILHOT'O OTBETA HA BOMPOC 00YyYaIOUIMiics MOJIy4aeT HOJb OaJIoB.

Tabnuma 2 — Pacnipenenenre 6auioB 0 CEMECTPOBOMY SK3aMEHY

®opma KOHTPOIIA MakcumManbHO
BO3MOKHOE KOJIMYECTBO
OayioB
OTBeT Ha 3a7aHMs dK3aMe- Bonpoc 1 15
HAITMOHHOTO OWjIeTa BOIIPOC 2 30
UTOI'O 45

HNToroBasi oneHKa onpeaenseTcs MmyTeM CYMMHPOBaHUS KOJWYECTBa 0ajlioB
0 Pe3yJIbTaTaM TEKYIIErO KOHTPOJISI U KOJWYECTBA 0a/IOB 0 pe3yJbTaTaM CEMECT-
POBOTO dK3aMeHa. MaKCHMAJbLHO BO3MOKHOE KoudecTBO 6aioB — 100.

[Tonyuennas ouenka no 100-6ayibHON IIKalie OMpeaesieT OLIEHKY IO rocy-
napcTBeHHOM mikaie u mkane ECTS:

Cymma 6ajiioB Onenka Ornenka
no 100-0anpHOM mmIKase no mkane ECTS 110 TOCYAAPCTBEHHOM IIKaJIe

90-100 A OTnu4aHO
80-89 B Xoporio
75-79 C
70-74 D Y 10BIETBOPUTEIBHO
60-69 E
3(?_ ;354’19 IT:* HeyoBI€TBOPHUTENLHO

* — ¢ 00s13aTEIbHBIM NOBTOPHBIM M3YUCHUCM AUCHUIIIINHBIL.

4.4 Tlpumep TeKYIIero onpoca Ha MPAKTHYECKUX (CEeMUHAPCKHUX) 3aHSITH-
SIX M J1a0opaTopHbBIX padorax

Ha npumepe naGoparopHoro 3auatusi Ha Temy «PelieHne HETWHEWHBIX ypaB-
Henuit B makere MathCAD». Borpockl npu TeKyIem orpoce:

1. Ha3oBuTe 4MCIEHHBIE METOMbI, TPUMEHSIEMbIE NI PEIICHUS HETUHEUHBIX
YPaBHECHUM.
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2. B yem cyTh MeTO/1a TUXOTOMUU ?

3. B uem cyth meTona xopa?

4. Kaxk BBITIOHAETCS JTOKATU3AIHUS KOPHS?

5. Kak BbiOMpaercs Touka Ha4anbHOTO MpUOIMKEeHus: B MeToge HpioToHna?

6. Uro BBICTymaeT B Ka4yeCTBE MPHOIMKCHHOTO 3HAYCHHSI KOPHS B METOJC
HeroTona?

7. Kak yCTaHOBUTBH CXOAMMOCTH PEIICHUS B METO/IE MMPOCTHIX UTEPAIIii?

8. HazoBute ycnoBue OKOHUAHUS TTOMCKA KOPHS B METOE TUXOTOMHH.

9. HazoBute dynkiuu nakera MathCad, ucrnionb3yembie ISl pEIICHUS HEJH-
HEWHOI'0 YPaBHEHUS.

10. Kak opranm3oBaTh IUKJI HUTEPAMOHHBIX BBIYHCICHHA B TPOrPAMMHOM
omoke makera MathCad?

OTBeTHI Ha BOIPOCHI YUUTHIBAIOTCS NPEMOAABATEIEM B PE3YJIHTATAX TEKYILErO
KOHTPOJIsl pabOThI CTYEHTA.

4.5 KypcoBoe npoeKkTHpOBaHMe
KypcoBoe npoekTupoBaHue Mo JUCHUILIHHE Y4eOHBIM ITaHOM HE 3aIUIaHUPOBAHO.

5 PEKOMEHAYEMAS JIMTEPATYPA

I OcHoBHasi JuTepaTypa

1. TapabaeBa, 1.B. Uucnennsie MeToanl. [IpukiaaHoe nporpaMMupoBaHue [Diek-
TPOHHBINA pecypc] : yueOHOe TocoOme st 00yJaromuxcsi 00pa3oBaTeIbHBIX Y-
pexaeHuii Beiciiero npodeccuonanpHoro oopasosanus / M. B. Tapabaera ; U.B.
Tapabaesa ; TOYBIIO "JIOHHTVY". - 5 M6. - loneuk : 'OYBIIO "JIOHHTVY",
2018. - 1 (aiin. - Cucrem. TpebOoBanus:  Acrobat  Reader.
http://ed.donntu.ru/books/19/cd8866.pdf

2. 3aBapyxun, C. I'. MaremaTndeckoe MOACIUPOBAHUE XUMHUKO-TEXHOJIOTHUECKHIX
MPOIIECCOB U ammaparoB : yueoHoe nocobue / C. I'. 3aBapyxun. — 2-¢ uza. — Ho-
Bocubupck : HoBocuOUpCKUI TOCYyIapCTBEHHBIM TEXHUYECKUM YHHBEPCUTET,
2017. — 86 c. — Tekct : anekTpoHHbIi // DnekTpoHHO-0MOIMoTeYHas cucteMa IPR
BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/91236.html

3. aiinieB, A. A. TexHomoruu o06padoTKH MHGOPMALUKM CPEIACTBAMH CHCTEMBI KOM-
nbroTepHoii MatemaTuku MathCAD [DnexktponHsblit pecype] : yueOHOe mocobue
s By30B [ A. A. 3aiines, A. A. Kynnaes ; A.A. 3aiines, A.A. Kynmaes. — 3 M6.
— Mocksa : U3n-sBo MUUT'AuK, 2014. — 1 daiir. — Cuctem. Tpebosanwus: Acrobat
Reader. http://ed.donntu.ru/books/17/cd7323.pdf

II onosiHuTEbHAS JMTEpaTypa
4. Anexcees, I'. B. MaTematnueckure METO/Ibl B MHKEHEPHUH | Y4eOHO-METOANYECKOE
nocobue / I'. B. Anekcees. - Cankt-IlerepOypr : Yauepcurer UTMO, UncTutyt
xosiona u ouorexnosioruit, 2014. - 69 c. - TekcT : 3neKTPOHHBIH // DIEKTPOHHO-
OoubroTeuHas cucTema IPR BOOKS : [caiit]. - URL:
https://www.iprbookshop.ru/67259.html



http://ed.donntu.ru/books/19/cd8866.pdf
http://www.iprbookshop.ru/91236.html
http://ed.donntu.ru/books/17/cd7323.pdf
https://www.iprbookshop.ru/67259.html
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5. PacueTsl 1 MOIEIMPOBAaHUE B XUMHUECKOH TexHoIoruu ¢ npuMeHenueMm Mathcad :
yueOHoe mocooue / T. B. Jlantesa, H. H. 3usataunos, C. A. Jlanres, /1. /1. [TepBy-

xuH. — Kazanp ;| KazaHckuil HallMOHAJIBHEIN HUCCIEI0BATEIILCKUNA TEXHOJIOTHYE-
ckuit yuusepcuter, 2018. - 248 c. - Tekct : anekrpoHHbIA [/ DieKTpoHHO-
OoubmmoTeuHast cucrema IPR BOOKS : [caiiT]. - URL:

https://www.iprbookshop.ru/100601.html

6. OOmas xumuyeckas texHosorus. Y.1. Xumuyeckue mpouecchl M pPEeaKTophl :
yuebHoe mocobue / cocraButenu 1O. b. [IBanés, JI. A. Topmymko. — 2-e u3a. —
Tomck : Tomckuit monutexHudeckuii ynusepcurer, 2019. — 187 c. — Tekcr :

IeKTpOHHBIN // DnekTponHo-0mOnnoreunas cucrema IPR BOOKS : [caiir]. -
URL: http://www.iprbookshop.ru/96108.html

6 YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCIHHUITJINHbI

Y4yeOHO-MeTOAMYECKUE N3TaHMs, pa3paboTannbie B JJonHTY:

7. MeTonudeckrue peKOMEH IAINK JIJIsi BBITTOJIHEHUS J1a0OpaTOPHBIX pabdoOT 10 JTUCITH-
mwimHe «MaTeMaTHIeCKue METOIbI U MOJICH B pacueTax MpOIecCOB XUMUIECKON
TEXHOJIOTHH» [DIEKTPOHHBIN pecypc]: s 00yJaromuxcs M0 HAIPaBICHHUIO TTOI-
rotoBku 18.03.01 «Xumudeckas texnomorus» Bcex ¢hopm odoyuenus / TOYBIIO
«JIOHHTY», Kad. «XuMuueckasi TeXHOJIOTHS TOIUTMBa»; cocT. B. B. OmoBckuii.
— 1 M6. — Honeuk : 'OYBIIO «JIOHHTY», 2021. — Cucrem. tpeOoBaHUS:
Acrobat Reader. — 3arn. ¢ Tutyn. skpana. (IocTym uepe3 JIMYHbBIH KaOWHET CTy-
nenta) http://ed.donntu.ru/books/22/m8455.pdf

8. Metoauyeckue pPeKOMEHAAIMU I CaMOCTOSATEIBHOW PabOThI MO JAWCIMILIAHE
«MareMaTudecKkiue METOJIbl W MOJEIM B pacyeTax MPOIECCOB XUMHUYECKON
TEXHOJIOTUU» [DIEKTPOHHBIN pecypc]: Uis 00yJaromuXxcs M0 HAMPABICHHUIO MO
roroBku 18.03.01 «Xumudeckas TexHomorus» Bcex ¢hopm odoyuenus / TOYBIIO
«JIOHHTY», Kad. «XuMmuueckass TEXHOJOTHs TOIUIMBa», cocT. B.B. OmoBckutii.
— 116 K6. — Honenk : TOYBIIO «IOHHTY», 2021. — Cuctrem. TpeboBaHus:
Acrobat Reader. — 3arn. ¢ Tutyn. 9kpaHa. (IOCTym 4yepe3 JIMIHBIA KaOWHET CTY-
nenra) http://ed.donntu.ru/books/22/m8457.pdf

9. Meroauveckre yka3zaHus JIJIsl BHIMTOJTHEHUS WHIUBHIYATHHOTO 33/IJaHUS TI0 JTUCIIH-
iMHe «MaremMaTH4ecKue METObl U MOJICIH B pacueTax MpOoIeCCOB XUMUYECKON
TEXHOJIOTHH» | JUIsi 00ydaromuxcs no HamnpasieHuto noAarotroBku 18.03.01 «Xu-
Mudeckas TexHoiorus» Bcex ¢opm obydenus /| TOYBIIO «/JJOHHTY», Kad.
XUMHYECKOM TEXHOJIOTHH TOIUHBA | cocT. B. B. Omosckuii. — 199 K6. — JloHenx
I'OYBIIO «IOHHTY», 2022. — 1 ¢aiin. — Cucrem. TpedoBanus: Acrobat Reader.
— 3ariL. ¢ Tutya. 9kpana. http://ed.donntu.ru/books/22/m8551.pdf

JIEKTPOHHO-UH(POPMALIMOHHBIE PeCypPChI
OBC JOHHTY - http://donntu.ru/library
SBC IPR BOOKS - http://www.iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJINHBI

7.1 JIeKIITHOHHBIE 3aHATHA .
yueOHas aymutopust No/.405 ydeOHbI Kopryc 7 IJisi TIPOBENEHUS 3aHSITHMA


https://www.iprbookshop.ru/100601.html
http://www.iprbookshop.ru/96108.html
http://ed.donntu.ru/books/22/m8455.pdf
http://ed.donntu.ru/books/22/m8457.pdf
http://ed.donntu.ru/books/22/m8551.pdf
http://donntu.ru/library
http://www.iprbookshop.ru
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JICKITMOHHOT'O THITA, TPYNIIOBBIX U MHIWBHIYAJTbHBIX KOHCYJIBTAIMNA, TEKYIIET0 KOH-
TPOJIS ¥ MPOMEKYTOYHON arTecTanuu (MyJIbTHMEIUIHOE 000OpyIOBaHKE.: HOYTOYK,
Omnepanmonnas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017),
MYJIBTUMEIUUHBIN TPOEKTOP, PKpaH; CleUATH3UpOBaHHAs MeOelb: IOCKa ayJIUTOp-
Hasl, MAPThI; IIAKAThI C WLTIOCTPATHBHBIM MaTEPHAIIOM).

7.2 JlabopaTopHbIe 3aHATHUS

KOMIBIOTEpHBIN Kiacc, aynutopuss Ne7.205 yueOHblii Kopmyc 7 Jisl MPOBENEHUS
MPaKTHYECKUX 3aHSATHH, TPYMIOBBIX W HHAWBUAYAIBHBIX KOHCYJIBTAIMH (MyIbTHME-
IuitHOe 000pYyIOBaHKE: MYJIbTUMEAUNHBIA MPOEKTOP, SKPaH; CIELHUATN3UPOBAHHAS
MeOesb: JI0CKa ayAMTOpHasl, CTOJbl KOMIbIOTEPHBIE; JEMOHCTPALIMOHHBIE IUIAKATHI,
10 TIK - Pentium 111-650MHz/32Mb/4,3Gb/SVGA/ CD-R-48, OnepannonHas cuc-
tema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017),, npuntep HP LJ 1100;
npuntep HP-1100A; ckanep HP SJ 4400; HUB SURECOM 8-mu miopToBbIii).

7.3 CamocTrosiTeJibHas1 padoTa:

MTOMENICHHUS JIJISI CAaMOCTOSITEIILHOM PabOThI ¢ BO3MOKHOCTHIO TOJIKIFOUCHUS K
cetu "HHTepHeTr" M obecmedeHWEM JOCTyIa B JJIEKTPOHHYIO HH(POPMAIMOHHO-
oOpa3zoBaTelbHYIO0 Cpely OpraHu3alvu. YUTAIbHBIE 3ajbl, yueOHbIe Kopmyca 2, 3
(KommproTepHasi TeXHHKA C BO3MOXKHOCTBIO TOJKIIIOUEHUS K ceth «HHTepHeT» U
o0ecIiedyeHueM JIOCTyMa B JIEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTEIbHYIO CPENY
(OUOC JOHHTY) u snekrponHo-6udmuoreunyto cucremy (OBC IPRbooks), a tak-
K€ BO3MOXKHOCTBHIO WHIWBUIYAIBHOI'0 HEOTPAHUYEHHOT'O JOCTYIa OOYyYarolIuXcs B
9BbC u BUOC nocpeacrsom Wi-Fi ¢ mepcoHaibHBIX MOOHIBHBIX ycTporcTB. OC-
Microsoft Windows 7, OpenOffice 2.0.3 — o6mecrBennas ymnensus MPL 2.0/ Grub
loader for ALT Linux - muuensus GNU LGPL v3/ Mozilla Firefox - nunensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - nu-
nensuss GNU GPL).



