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PEIICHIS HAayUHbIX 1 PAKTNUCCKIX 3a1ad.

3apaum u3ydeHusl AUCHUIIHHBI:
- U3yYCHHE OCHOBHBIX O0S3aTENBHBIX TPEOOBAHUI K MAaTEMATHUECKON MOJEIN XMMHYECKOTrO Mpo-
Lecca 1 ee oOIIero BUA;
- Hay4YUThCS MPUMEHSTh Ha MPAKTHKE OCHOBHBIC MYTH MOJIYYCHUS MAaTEMaTHUYECKUX MOJENeH, a
TaK)Ke HepapXUUCCKUN PUHIIUI COCTABIICHUS CTPYKTYPHBIX MOJIEIICH;
- HAXOXKJICHUE YCIIOBUH OJHO3HAYHOCTH B MATEMATHYECKUX MOJECISAX CTPYKTYPHOTO TUIA U KOI (-
(UILMEHTOB SMITUPUUECKUX MOJCIICH;
- OCBOGHHE TEXHHUKH KPUTEPUATHHOTO MPEOoOpa30BaHUS MATEMATHUYECKUX MOJENCH XHUMHYECKUX
MIPOIIECCOB B paMKaX (PU3MUECKOT0 MOJICITHPOBAHHS;
- U3y4YEHHUE U MPUMEHEHHE Ha MPAKTUKE OCHOBHBIX METOJOB U IOJXO0/0B ONTUMHU3AIUU TEXHOJIO-
THYECKUX TPOLIECCOB C UCIOJIB30BAHUEM MAaTeMAaTHUCCKUX MOJIEIICH JIJIs ATHX LICJICH.

Komnerenuuu, ¢popmupyemsbie B pe3yJibTaTe 0CBOCHHUS THUCHUIJIMHbBI:

VK-3.3 Ananuzupyer BO3MOKHbBIE IOCIIECTBUS IMYHBIX JCHCTBUN U IIJIAHUPYET CBOM JEH-
CTBUSI 17151 JOCTHXKEHUSI 3aJaHHOTO pe3yJbTaTa
[1K-2.2 IIpuauMaeT penieHne 0 KOpPEKTUPOBKE IMapaMeTPOB Mpoliecca

Pa3pnennbl 1M CUMIIMHBL:

XUMHKO-TEXHOJIOTHYECKHE MPOLIECCHI KaK OOBEKT JUIsl MOAETUPOBAHMUS.

OOmuii Bu1 MaTeMaTH4eCKOro OMUcaHus (YHKIIMOHUPOBAHUS CUCTEMBI.

[lonsATHE O PU3NUECKOM U MaTeMaTH4eCKOM MOZEIUPOBAHHH.

Posib 1 3a1a4M BBIYUCIIUTEIIBHOIO SKCIICPUMEHTA.

Metozp! 1 TPUEMBI HaX0XKIEHUS] KOHKPETHBIX BUA0B KPUTEPUAIBHBIX YPABHEHHM.
Pusnyeckoe MOIEITUPOBAHNE U OCHOBHBIE JTaIlbl €10 IIPOBEICHUS.

Bo3MoXHOCTH aHATIOrOBOTO MOAETMPOBAHUS Y TPAHHULIBI €70 TPUMEHUMOCTH.
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1 Heas n 3agauyu gucuuiuinHbl. [lepedeHb MJIaHUPyeMbIX pe3yJbTATOB 00Yy-
YeHHUs MO0 AUCUHMILIMHE, COOTHECEHHBIX € ILUIAHHPYEMbIMHM pe3yJbTaTaMHu
0CBOEHMSI OCHOBHOM NpodecCHOHAJIBLHON 00pa30BaTe/IbHOI MPOrpaMMbl

1.1 Heanb AUCHUNIMHBI

(hopMHUpOBaHKE Y CTYICHTOB MPECTABICHUS O MATEMAaTUYECKUX MOJIENISIX XUMHYECKUX B3aUMO-
JEHCTBHUI U IPOLIECCOB Pa3IUYHBIX YPOBHEH, a TaKkke 0 paboTe ¢ TAKUMHU MOJAEISIMU JIJIs pele-
HHUS HAYYHBIX U MPAKTUYECKUX 3a/1a4.

1.2 3agauu AU CHUILINHBI

1.

XMMHYECKOro Ipoliecca U ee o01Iero Buja.
2. Mcnonp30BaHKe HAa IPAKTUKE OCHOBHBIX ITyTE€H MOJIy4EHUs MATEMATUYECKUX MOJCIIEH,
a TaK)K€ UEPAPXUUECKOTrO IMPUHIIMIIA COCTABIIEHUS CTPYKTYPHBIX MOJEIIEH.
3. HaxoxJaeHue ycIIOBHM OJHO3HAYHOCTH B MAaT€MaTUYECKUX MOJECIAX CTPYKTYpPHOIO
TUIA U KO (PUIIMEHTOB SMIINPUYECKUX MOENEH.
4. OcBoeHUE TEXHUKH KPUTEPHUATBHOTO HpeoOpa3oBaHUsS MAaTEMATUYECKUX MOJesel
XMMHUYECKHUX MPOLIECCOB B paMKax (PU3HYECKOro MOJEIUPOBAHMSL.
5. IlpumeHeHHe Ha MpPaKTUKE OCHOBHBIX METOAOB M IOAXOAOB OINTUMHU3ALUU
TEXHOJIOIMYECKHX MPOLECCOB C UCIIOJIb30BAHUEM MATEMAaTUYECKUX MOJENEH IS 9TUX LeNei

N3yueHne OCHOBHBIX 00S3aTe€NbHBIX TpPEeOOBaHMI K MaTeMaTHUYECKONW MOJAeNH

1.3 Ilepeyenb MIaHUPyeMbIX Pe3yJbTATOB O00y4YeHHS IO JUCHUILIHHE,

COOTHECCHHBIX

¢ IUIAHUPYEMbIMH Ppe3yJbTATAMHM OCBOCHHSI OCHOBHOM

npo¢eccuoHaIbLHOI 00Pa30BaTEIbHON NMPOrPaMMBbI

Ta6nuua 1.3 — Pe3ynbrarhl 00ydeHHs 10 AUCIUTIIMHE

IInanupyemvle pe3yromamsi 0c6o-

eHUsl OCHOBHOU NPOPeCcCUOHATbHOU

00pa3o8amenvbHOU NPOCPaAMMbL

Koo u naumeno-
8aHue UHOUKAMO-
pa 00CmudiceHus

Inanupyemvle pezyriomamol 00yuenus.
no oucyuniune, COOMHECeHHble C UH-
ouKamopamu 00CmMuUICeHUuss Komne-

(komnemeHyuu, 3aKpenieHHvle 3a KOMnemeHyuu, meHyul
OUCYUNTUHOUL) 3aKpenieHHoz20 3a
KOO KOM- HAUMEHOBaHUe OUCYUNTUHOTL
nemeHyuy KOMNemeHyuu
YK-3 Cnoco0Oen ocymectB- | YK-3.3 3namp: XMMUYECKUH MIPOLIECC KAK CH-
JATh COLMAIbHOE B3a- | AHAJIU3UPYET creMy.
UMOJIEUCTBHE U pea- BO3MOJKHBIE 110- Ymemp: ipyMeHATH TpaHULIBI IPUME-
JIM30BBIBaTh CBOIO CJIEJICTBUS JINY- HMMOCTY MaTEMaTUYECKOTO MOJEITUPO-
pOJIb B KOMaHJE HBIX IEUCTBUN U | BaHUS B XMMUYECKON PAKTHKE
IUIAaHUPYET CBOU | Baadems: HaBbikaMu QU3UUECKOTO
JEeHCTBUS IS 10- | MOJEIMPOBAHUS U OCHOBHBIX €r0 3Ta-
CTWI)KEHUS 3aJ]aH- | HOB JUIs ONTUMU3ALMH TEXHOJIOTHye-
HOTO pe3ysbTaTa | CKHX IIPOLIECCOB
[IK-2 CnocoGen npoBoauth | [1K-2.2 3Hamp: AHATUTUIECKUE U YUCIICHHBIE

pa3paboTKy MaTepua-
JIOB C 3aJIaHHBIMH
CBOMCTBAMM C IyOJIH-
Kalue MaTepuaioB

ITpunumaer pe-
LIEHHUE O KOPPEK-
TUPOBKE Iapa-
METpPOB Ipolecca

METO/IbI PEIIEHH TOCTaBICHHBIX 3a/1a4
Ymems: nipoBoTE 06pAOOTKY MH-
(opManuu 115 HOJTyYEeHUS OJTHO3HAY-
HOT'O OTBETA ¥ IPUHSITHSI PEIICHUS
Bnaoemys: HaBbikaMu 00pabOTKH HH-
dopmariy npu NpoBeICHUN TEXHOJIO-
IMYECKUX PAacUyeTOB U KOPPEKTUPOBKU
apaMeTpoB
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2 Yka3aHue MecTa JUCHUILIMHBI B CTPYKType OCHOBHOI mpodeccuo-
HAJIbHOU 00pa30BaTeIbHOM IPOrPaMMbI

JMucuumnaa «MoaenupoBaHHe XHUMHUKO-TEXHOJIOTUYECKUX IPOIECCOBY
BXOJUT B 4YacTh, (POPMUPYEMYIO YYaCTHUKAMH OOpa30BaTEIIbHBIX OTHOIICHUMN
onoka 1 «Jlucuumnuuel (MOyJIU») OCHOBHOM MpodeCCHOHAIBHON 00pa3oBaTelib-
HOM mporpaMMmbl — nporpammbl OakanaBpuata 18.03.01 Xumudeckass TE€XHOJIOTHS,
HanpaBiIeHHOCTh (TPOodUiIb) «XUMHUKO-TEXHOJIOTHYECKOE MPOU3BOACTBOY. Jluc-
IUIUIMHA U3ydaeTcs Ha 3 Kypce B 6 cemecTpe.

3 O0beM NTUCHHUILIMHBI B 3a4€THBIX €IMHUIAX € YKA3aHHEM KOJIN4YeCTBa
aKaJeMHYeCKX HJIH ACTPOHOMHUYECKHUX YACOB, BbIIEJEHHBIX HA KOHTAKTHYIO
padoty o0y4arommxcs ¢ npenoaaBaresieM (M0 BHAAM Y4eOHBIX 3aHATHI) M HA
CAMOCTOSITE/IbLHYIO PA00Ty 00y4aromuxcsi

OO6mast Tpy10€MKOCTh (00BEM) ITUCIMUILUIMHBI COCTABIAEeT 3 3a4eTHBIC €U-
HUIlbI (3.€.), 108 akageMHUyecKux 4acos.

Tabmuna 3 — O0BeM TUCIUILIUHEI

Bunbl yueOHO# paboThI Bcero, yacos
OO0mast TpyJ0€MKOCTh TUCITATIHHBI 108
KonrtakTHast paboTa o0ydaronmxcs ¢ nmpernojgaBaTesieM o Bugam yueo- 42,1

HBIX 3aHITHH (BCETo)

B TOM YHCJIC:

JIEKIIUHU 14
n1abopaTopHbIE 3aHITHS 28
NPaKTUYECKHE 3aHATHUS 0
CamocrositenbHas pabota oOyyaroumxcs (Bcero) 65,9
KoHnTponb (moAroToBKa K 9K3aMeHy) 0
KonTakTHas pabota no npoMexytouHoi arrectauuu (Bcero ATrKP) 0,1
B TOM YHCJIE:
3a4eT 0,1
3a4eT C OLICHKOU HE IIPeNyCMOTPEH
KypcoBas paboTa (IpOeKT) HE IpelyCMOTpEHa

9K3aMeH (BKIIIOYAsi KOHCYJIBTALMIO TIEpe] 9K3aMEHOM) HE IPelyCMOTPEH




4 Conepxxanue TUCHUILIAHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aeiam)
€ YKa3aHUEM OTBEIEHHOI0 HA HHUX KOJHMYECTBA AKAJAEeMHUYECKHX YACOB U BHI0B
Y4eOHBIX 3aHATHIA

4.1 Conep:kanue TUCHUILIAHBI

Tabnuua 4.1.1 — CoxepkaHue AWUCHMIUIMHBIL, CTPYKTYPUPOBAHHOE MO TEMaMm

(pa3nenam)
Paznen (Tema) nucnu-

Ne Conepxanue
TUTHHBI

1 Mogens u ee onpezene- | Yto Takoe XMMHKO-TEXHOJIOTHIECKUE MTPOIIECCHI KaK 00BEKT ISl MO-
HUe. XUMHYCCKHH TIPO- JeNMpoBaHus. Moaenn HaTypHbIEe, MBICIIMMBIE U MAaTEMAaTUUYECKUE.
1iece kak cucrema. 06- OcHoBHBIE TpeOOBaHMUS K MOJENSAM. DKOHOMHUYHOCTh U TpPaJyKTHB-
I B MaTeMaTHYe- HOCTh Mojened. Mojenb U OpurdHai: OOIIME YepThl U Pa3TUUMAL.
CKOT'O OIHCaHHs (yHK- JIoIyCTUMOCTB U 11€J1€C000Pa3HOCTh MHOXKECTBA MOJIENIEH JUIsl OJHO-
HHOHMPOBAHUS CHCTEMBL | 1 opyrpnana. OCHOBHBIE ITyTH JTOCTHKEHMS TPaTyKTMBHOCTH MOJIE-

Je. XuMHUUeCKui mporiece kak cuctema. OOImmMil B MaTeMaTHyie-
CKOTO OnucaHusi (PyHKIIMOHUPOBaHMS cUcTeMbl. OO U KOHKPET-
HBII BUJI MATEMATUYECKON MOJIETH CUCTEMBI.

2 Hepapxuueckuii  npuH- | Mojenu ypoBHS 3JIEMEHTApHOTO U Majioro oobemMoB. Mojenu pabo-
IUII COCTaBJICHUS CTPYK- | yell 30HBI anmapaTta. Moxenu anmapata u arperata. Ilepexon ot mo-
TYPHON MATeMAaTHYECKOH | neneif HMKHEro ypoBHS K Oonee BhICOKOMY. KnHeTHueckne ypaBHe-
MozeIH HUSl B MAaTEMAaTUYECKON MOJIENIM CTPYKTYPHOTO THIA. 3aMEHAa YacTH

KWHETUYECKUX YpaBHEHW Ha OanaHcoBble. KuHeTmueckue mopenu
XUMHUYECKHX MPOILIECCOB C SIBHO BBIPAKEHHBIMU JIMMUTHPYIOIMMHU
CTaJIUSIMH.

3 Obupii Bun Kp Hrreprath: IepBas Teopust mogoOust Hetotona u e€ cnenctus. Bropas u Tpetss
HBIX YpaBHEHUH W TpHE- . . R
MBI CrO HAXOWICHHS B TeopeMbI 1o00us1. OOWIA BUT KpUTEPUATBHBIX YPaBHEHUHN U TIPHUE-
paMKaX TeopuH rofoGus | MP! €TO HAXOXKICHHS B paMKaXx TeopHH 0100Ms1.

4 Mertonst  u  mpuémsbl | HaxoxxaeHue 0OIIero Buia KpUTEPUATBHBIX YPaBHEHUH C TIOMOIIBIO
HaXOXACHUA  KOHKPCT- | merona aHanusa pasMepHocTeil. m—Teopema 1 e€ UCIIOIb30BaHNE.
HBIX BHJIOB KPUTCPHATL- | MeTo bl H IPUEMBI HAXOKICHHUS KOHKPETHBIX BUIOB KDHTEPHAIb-
HbIX ypaBHCHIN HbIX ypaBHeHui. CripaBOYHbBIH GaHK KOHKPETHBIX KPUTEPUAIBHBIX

YpaBHEHHMI M OCHOBHBIE IIPABMJIA TIOJIb30BAHMSL.

5 ITonsne o ¢usnyeckoM | Posb ¥ 33124 BHIYMCIUTEIHLHOTO SKCIIEPUMEHTA. MeTOIbI MOI00us
U MaTEMaTH4YECKOM MO- | 1 aHAJIOTHH B (GU3HMYECKOM MOJEIUPOBaHNU. HEKOTOpBIE ATeMEHTHI
aenupoBanuy.  DuU3MYe- | teopuu moao6us. 3aqaHKe yCIOBUIM 0JHO3HAYHOCTH B PAMKAX TEO-
CKOC  MOJICIMPOBAHUC H | pyy momoOust. IHBapraHThI M KpuTepHu 11o100ms1. dusndeckoe Mo-
OCHOBHBIC  STAIBl  €T0 | nepppopanKe U OCHOBHEIE JTAIIbI €10 MPoBeaeHus. KpaTkas xapak-
TIpOBCACHHA TEPUCTHKA OCHOBHBIX 3TaroB. MU3UYECKOE MOJIETMPOBAHKE B XUMH-

YeCKOM MpakTrKe. JJoCTOMHCTBA U HEAOCTATKU UM. [ paHuIbl mpume-
HUMOCTH U MX 00OOCHOBAaHHE

6 I'panniel npuMeHUMOCTH | CTPYKTYPHBIA M SMITUPUYECKHUN TTOIXO/IbI K TOJYUYCHHIO MAaTEMAaTH-
MaTEMATHIECKOIO MOJE- | yeCKOW MOJIENH XUMHUYECKOrO MPOLECCa U UX COMOCTABUTEbHAS Xa-
JMpOBaHUA B XHUMHYC- | pakrtepucTUKA. JIOCTOMHCTBA M HENOCTAaTKU KaXJOro0 W3 MOAXOIOB.
CKOM MPaKTHKe OO0nacTi IperMyIIECTBEHHOTO UCTONb30BaHUs. [ paHUIbl TPHUMEHH-

MOCTH MaTeMaTUYECKOTO MOJIETUPOBAHUSI B XUMUYIECKOM MPaKTHKE.

7 Onmumu3anus  TEXHOJIO- | BO3MOKHOCTH aHATIOTOBOTO MO/ICIIUPOBAHMUS M IPAHHIIBI €r0 MPUME-

THYCCKUX MPOICCCOB

HHUMOCTH. OHTI/IMI/IBaLII/ISI TCXHOJIOI'MYCCKUX IMPOLCCCOB. ITocTaHnoBka
3a7a4d ONTUMM3AIUK. PoIb MaTeMaTUUECKOM MOJENHN B 3TOM IIJIaHE.
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Ta6nuna 4.1.2 — CoaeprkaHue TUCHUILTAHBI M €70 METOAMYECKOE 00ECTICUCHHE

Buapl nesrenbHOCTH Y ueOHO- DopMBbI TEKYIIETO Kom-
No Paznen (Tema) ek, | Ne | Ne METO/E-  [KOHTPOJIS ycrea- |
TTUCLIUATIIHHEI CKHE MaTe- |[eMOCTHU (1o Hele-
Hac | nab | mp. pHABI 1M cemecmpa) i
1 Monens u ee onpeneicHue.
XUMUYECKHI MPOIIeCC KaKk VK-3
cuctema. O0muii BUI MmateMa- | 2 1 V1-3 C(2) K->
TUYIECKOTO OMUCAHUS (PYHKITH-
OHUPOBAHUS CUCTEMBI
2 |HMepapxuueckuit TPUHIATL CO- V13,6 VK-3,
CTaBICHUs CTPYKTyPHOH Mate- 2 2 MV1 C4) [IK-2
MaTHIECKON MOJICTTH
3 |O0umii BHUII KPUTEPHAIHHBIX|
YpaBHEHUH U TNPUEMBI  €ro 2 3 V1-3,6 C (6) YK-3,
HAXO0XKIECHUSA B paMKaX TeOpUY MV1 I1K-2
nono0us
4 Metonbl U TPUEMBI HAXOXKIEH V1.3, 6 VK3,
HHsl KOHKPETHBIX BUJIOB KPUTE- 2 3 MV1 C(8) K->
pUATEHBIX YPaBHEHHIA
5 |[[ousartue o ¢uznvyeckom u Ma-
TEMAaTUYeCKOM  MOJCITHUPOBa- V13,6 VK3,
HUM. DH3MUECKOE MOACTHPO- 2 3 MV1 C (10) K-2
BAaHWE U OCHOBHBIC ATaIlbl €ro
pOBEACHUS
i PR B PR 7= R PO
. MV1 [K-2
HUsI B XUMUYECKON MPAKTHKE
7 Ontumusanusi  TEXHOJIOr'HmYe- 2 V1,45 T,K VK-3,
CKHX IIPOIIECCOB I1K-2

T — TectupoBanue, P — 3amuTa (mpoBepka) pedeparoB C — codecenoBanue, K-koHTpoIbHAS pa-

6ota
4.2 JlaGopaTopHblie padoThl M (MJIH) NPAKTHYECKUE 3AHATUHSA
4.2.1 IlpakTueckue padoThl
Ta6muna 4.2.1 — IIpaktuueckue paboTh
Ne |HammeHnoBaHue 1abopaTOpHOM pabOTHI O0bewMm, yac.
1 |Ilpaktudeckas padota Nel. CucTeMbl eMHHIL 6
2 |[Ipaktuueckas pabota Ne2. @uznyeckre BEIMUMHbBI U €UHULBI UX U3MEPEHUSI 6
3 |Ilpaktuueckas pabota Ne3. Ilpaktideckue acreKThl (PU3NUecKoro MOJICIMPOBaHus| §
4 |IIpaktuueckas padota Ned. IloctpoeHne Mojenu s MaTeMaTHYECKOT'O MOJIETHU- 6
poBaHUs
5 |KontponbHas paboTta 2
Hroro 28
4.3 CamocrosTesbHas padora cryaeHToB (CPC)
Tabnuia 4.3 — CamocrosiTenbHas paboTa CTYIEHTOB
No Cpox  Bpewms, 3atpauu-
" | HaumeHnoBanue pazaena (TeMbl) AUCHUTUTHBI BBINOJI- [BAEMOE Ha BBIMOJ-
Henus [Henne CPC, yac
1 [Mogens u ee onpenenenue. XUMHUYECKUH IIPOLECC KaK CUCTEMA.
OOmmmii BUI MaTEMaTUUECKOTO ONMCAHNS (PYyHKIIMOHUPOBAHUSA CH- | 2 5.9
CTEMBI
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2 [MepapXu4ecKuil MPUHLMII COCTABJICHUS CTPYKTYPHOM MaremaTtude-| 4 10
CKOH MOZENH

3 |OO0wmmii Bua KpUTEPUAIBbHBIX YPABHEHUH U PUEMBI €r0 HAXOXKICHUS]| 6 10
B paMKax TEOpPHH [1000us

4 |Metonbl U NpUEMBI HAXOXKICHUS KOHKPETHBIX BUJIOB KpUTEpHAIb-| 8 10
HBIX YpaBHEHUI

5 [lonsTre 0 GU3NIECKOM U MATEMATHYECKOM MOjIeHpoBaHun. Ousu-| 10 10
YECKOE MOJIETTMPOBAHUE U OCHOBHBIE ATallbl €r0 IPOBEICHUS

6 ['paHMIBI MPUMEHUMOCTH MATEMATUYECKOTO MOJAEIUPOBAHUS B XU-| 12 10
MUYECKOM MMPAKTUKE

7 |OntumH3anys TeXHOJIOTHUECKUX MPOIECCOB 14 10

Nroro 65,9

S IlepeyeHb y4eOHO-METOAMYECKOr0 O0ecreYeHUs IJIs1 CAMOCTOATEN b-
HOI padoThI 00Y4AIOIIUXCS M0 AUCHUILIINHE

CryaeHTbl MOTYT IPHU CAMOCTOSATEIbHOM M3YYEHUU OTIAEIbHBIX TEM U BOIPOCOB JUCLIH-
IUTMH T0JIb30BaThCsl YUEOHO-HArJIAJHBIMU TOCOOMSAMH, Y4EOHBIM 000pyIOBaHUEM M METOIMYE-
CKUMHU pa3paboTkamu Kagenpbl B pabouee Bpems, ycTaHOBJIEHHOe lIpaBuinamMu BHYTpEHHEIo
pacmopsiika paOOTHUKOB.

YueOHo-MeToanuecKoe obecreueHre s caMOCTOSITeIbHOM paboThl 00ydarommXxces Mo
JAHHOM JTMCIUILUIMHE OPTaHU3yeTCs:

bubuOmeKou ynugepcumema.:

e  OuOnMOTEeYHBIH (POHJ YKOMIUICKTOBAH y4eOHOM, METOJANYCCKOM, HAYUYHOH, ITePUOIU-
YECKOM, CIIPaBOYHOM U XY/10’KECTBEHHOU JuTepaTypoil B cootBeTcTBUM ¢ YII u nannoi PIIJI;

e UMeeTcs JIOCTYIl K OCHOBHBIM MH(OPMAIIMOHHBIM 00pa30BaTeIbHBIM pecypcaM, UH-
(dopMannoHHOHN 0a3e NaHHBIX, B TOM 4ucie O0ubianorpaduyueckoi, BO3MOKHOCTh Bbixoja B MH-
TepHET.

Kagheopoii:

e nyTeM oOecreyeHus: JOCTYIHOCTH BCEr0 HEOOXOIUMOTro yueOHO-METOAMUYECKOTO U
CIIPaBOYHOI'0 MaTepHana;

® IIyTEM IPEJOCTABJICHUS CBEACHMM O HAJIMYMM y4eOHO-METOAMUYECKOH JUTEpaTyphl,
COBPEMEHHBIX IIPOrPAaMMHBIX CPEACTB.

® IyTeM pa3pabOTKHU:

— METOAMYECKHX PEKOMEHAALNH, MOCOOUH MO OpPraHU3alMKd CaMOCTOSTENbHON palOOThI
CTYJCHTOB;

— BOIIPOCOB K 3aueTy; TeM pedepaToB

—METONYECKHUX YKa3aHUH K BBINOJTHEHHUIO MPAKTUYECKUX PaboT U T.1I.

munoezpacguei ynusepcumema:

— IIOMOIIb aBTOPaM B MOJrOTOBKE U M3/aHUU HAy4YHOH, yUeOHOH M METOJMYECKOM JTuTe-
patypsl,

—yJIOBJIETBOPEHHE MOTPEOHOCTH B TUPAXKUPOBAHUM HAy4HOH, yueOHOW U METOAMY €CKOMI
JIUTEpaTyphI.

6 ObOpa3oBaTe/ibHbIE TEXHOJIOTHH. TeXHOJIOTrHM MCIOJIL30BAHUA BOCIU-
TATEJbHOI0 MOTEHIUAJIA U CIUILIMHBI

Peanu3anus KOMIETEHTHOCTHOTO MOAX0/a MPEAyCMaTPUBAET IIUPOKOE HCIIOJIb30BAaHUE B
00pa30BaTEeNbHOM IIPOLIECCE AKTUBHBIX M MHTEPAKTUBHBIX (POPM IPOBEJICHUS 3aHATUI B coueTa-
HUU C BHEAYIUTOPHOU paboToif ¢ 11eabi0 GOpMHUPOBAaHUS YHUBEPCATbHBIX U MPOQPECCHOHANIBHBIX
KOMITETCHITUH 00yYarOIIXCsl.

Tabnuua 6.1 — UaTepakTUBHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH, UCIIOJIb3Y -

MBbI€ IIPU NPOBEACHUH ayAUTOPHBIX 3aHITUN

No HanmeHnoBanue paznena (TeMbI JEKLNH, Hcnonb3yeMble nHTEpakTUBHBIE | O0BEM,
| IpaKTUYECKOTO WK JIAOOPATOPHOIO 3aHATHUSA) 00pa30BaTeIbHbIC TEXHOJIOTUU qac.




1 | Jlexuns «OOmmi BUJ KPUTEPHATIBHBIX ypaB- | Pa30op KOHKPETHBIX CHTYaIlHit 2
HEHUU U HpI/IéMBI €ro HaxXoXJICHHUA B paMKax
TEOPHHU TOTO0HSDY

2 | Metoab! 1 puéMBI HAX0KJEHH KOHKPETHBIX | Pa30op KOHKPETHBIX CHTYaIlnit 2
BHUJIOB KPUTEPUAIBbHBIX YPABHEHUH

3 | Ilpaktndeckas paborta Ne2. dusnyeckue Be- | Paz0op KOHKPETHBIX CHTYaIlUit 2
JMYUHBI U €IMHULIBI UX U3MEPECHUS

Hroro: 8

CopepxaHue TUCHUILIMHBI 001a/1aeT 3HAUYNTEIBHBIM BOCIUTATEIBHBIM ITOTEHIIUATIOM,
MOCKOJIbKY B HEM Hay4HBIA OMBIT yejgoBeuecTBa. Peannsaius BOCHUTATENBHOTO IMOTEHIMAIA
JUCLUIUIMHBI OCYIIECTBIISETCS B paMKaxX €IMHOT0 00pa30BaTEIbHOIO M BOCHHUTATEIBHOTO MPO-
1[ecca U CrocoOCTBYET HENPEPHIBHOMY Pa3BUTHIO JIMYHOCTH Kaxaoro odywarouierocs. Jucuu-
IUTMHA BHOCUT 3HAYMMBIN BKJIaa B opMupoBaHHe MPOodecCHOoHaTbHOM KyNbTyphl 00yJaromumx-
cs. ConmeprkaHue JUCIUILTUHBI CIOCOOCTBYET MPOQEeCcCCHOHANBHO-TPYI0BOMY BOCITUTAHHIO 00Y-
YaIOUIUXCSL.

Peanuzanus BocriutaTeIbHOrO MOTEHIIMAIA AUCIIUTUIMHBI T0Ipa3yMEBAET:

— IIeJIeHaIpaBIeHHbIH 0TOOp MpernogaBaTesieM U BKIIOUEHHE B JICKIIMOHHBIM MaTepual,
MaTepuain A MPaKTHYEeCKUX 3aHSATUN COJAEp)KaHUs, JEMOHCTPHPYIOUIETo O0ydaromuMcs 00-
pasibl BEICOKOTO MpodeccroHanu3Ma y4eHbIX U UX OTBETCTBEHHOCTH 3a Pe3yJIbTaThl U MOCIe]-
CTBUS I€ATEIBHOCTH JIJIsl IPUPOJIBI, YeTTOBEKa U O0IIeCTBa.

— IpUMEHEHHE TEeXHOJIOrui, (JOpM U METOAOB IpENnoJaBaHusl JUCLUUILUIMHbI, UMEIOIINX
BBICOKHMI BOCHHUTATENbHBIN 3((EKT 3a CUeT CO3JaHusl YCIOBUN JUIsl B3aUMOJCHCTBUS 00yuyaro-
IIMXCS ¢ TpernojaBaTeneM, APYTrUMU O0ydYaronMMUcs, IpeIcTaBuTeNsiMu paboTonareneit (pas-
0Op KOHKPETHBIX CUTYyaIlui );

— JIMYHBIA pUMEp MpernoaBaTelis, IeMOHCTPALMI0O UM B 00pa30BaTeIbHON JeATENbHO-
CTH U OOIIEHUHU ¢ 00YUaIOIMMHUCS 32 paMKaMu 00pa30BaTEIILHOTO MPOIECca BHICOKOM 00IIeH u
poeCCUOHANTBHOM KYJIbTYPHI.

Peanuzanusi BocnUTaTeNbHOTO NOTEHIMANAa JAUCUMIUIMHBI Ha YYEOHBIX 3aHATUAX
HaIpaBlIeHa Ha TOJJIep)KaHHe B YHUBEPCUTETE €AMHON pa3BHBaroliell oOpa3oBaTeNbHON U BOC-
MUTATEIbHON cpelbl. Peann3anus BOCIUTATEIHLHOTO MOTEHIIMANA TUCHUILTUHBI B XOJI€ CaMOCTO-
ATENBHON paboThl 00yYArOMIUXCSl CIOCOOCTBYET Pa3BUTHIO B HUX IEJI€YCTPEMIICHHOCTH, MHUIIN-
aTUBHOCTHU, KPEaTUBHOCTH, OTBETCTBEHHOCTH 3a Pe3yJIbTaThl CBOEH pabOTHI — KauecTB, HEOOXO-
JUMBIX JUISl YCIIEITHON COLMATU3aluu U MpodeccnoHaTIbHOTO CTAHOBIICHHUS.

7 ®OHA OLEHOYHBIX CPEACTB JJ NMPOBeAeHHUs NMPOMEKYTOYHOIN aTTe-
CTALUH 00yYaKOIMXCS MO JMCUHUILINHE

7.1 IlepeyeHb KOMIIETEHIMI ¢ YKAa3aHHEM JITANOB UX ()OPMUPOBAHUS B
npomecce OCBOEHHMSI OCHOBHOI NpPodecCHOHAJIBLHOM 00pa30BaTeIbHOI MpPO-
rpaMMbl

Tabnuma 7.1 — Dranbl GopMUPOBAHUS KOMITETCHIIUMA

Kon n nanmenoBa- | Orambl GOpMUPOBAHUS KOMITETEHIMH W JUCHMIUIMHBI (MOMYJIN) W MPAKTHKU, TIPH
HUE KOMIETEHIIMA | U3yYeHUH/ TPOXOKICHUH KOTOPBIX (popMupyercs TaHHAs KOMIIETESHITUS

HaYaJIbHBIA OCHOBHOM 3aBEPIUIAOIINN
1 2 3 4
VK-3 Cnocoben | Beeaenne B Hampasiie- | OcHOBHBIE BUABI KOHTpoJis 3a | Ilcuxomorus
OCYIIECTBIIATH HUE TOATOTOBKM W TUIAa- | XOAOM TpOTeKaHus xumude- | [Ipom3BomcTBeHHAst
colManbHOE B3a- | HAPOBaHHE mpo(eccro- | CKUX MPOIECCOB MpeTUIIOMHAS
uMoneiictBue  u | HATPHOH Kaphepbl MonenupoBanue XUMHKO- | TIPaKTHKA

VYuebHo- TEXHOJIOTHYECKUX MPOIIECCOB
pEarIn30BbIBATH

HccheaoBaTenbekas pa- | TeXHOIOrus NoJMMEPHBIX Ma-
CBOIO POJIb B KO-

00Ta CTYZCHTOB TEPUATIOB




|

MaHJie

[IK-2 CnocobeH | XUMHYECKHE TPOLIECCHl XMMHUYECKOW TEXHOJIOT UK IIpousBojicTBEHHAsA
MPOBOJUTh pa3- | banaHcoBble pacyeThl B XUMHUECKOU MpakTuke/ Tex- | mpeaauIuioMHas
paboTKy MaTepu- | HOXUMHUYECKHE PacyeThl IIpaKTUKa

ajoB ¢ 3aJaHHbI- | [I[pomblUIEHHAs KOJIOTUS ArnmaparypHoe

MH CBOMCTBaMH C
myOnuKanuei
MaTepuaioB

COB

TexHomorus IMOJIMMECPHBIX MAaTCPHUAJIOB
OCHOBHBIE BUAbI KOHTPOJA 3a XOJAOM IIPOTCKAHMHA
XUMHUYCCKHUX ITPOICCCOB
MO)IGJIPIpOBaHI/Ie XUMHKO-TCXHOJOT'MYCCKHUX ITPOIEC-

0hOpMIICHHE XHUMH-
KO-TEXHOJIOTHYEC-
KHX TIPOIECCOB

7.2 Onucanue noka3zareJieil ¥ KpuTepueB OLICHUBAHUS KOMIIETCHIUHA HA
Pa3JMYHBIX 3Tanax uX (POPMHUPOBAHMS, ONIMCAHME IIKAJ OLlCHUBAHUS

Tabnuna 7.2 — [loka3aTenu ¥ KpUTEpUM OLICHUBAHUSI KOMIIETEHIIUM, 1IKaia

OIICHUBaHUA
Kon xom- | Ilokazarenu | Kpurepuu u nikana oneHUBaHUS KOMIIETEHIUI
IICTCH- OLCHUBAHUA | [Toporossiii ypoBeHb | [IpoaBuHYTHIN BeIcoknii ypoBeHb
LUK/ OTall | KOMIICTCH- | («yJOBIETBOPHTENb- | YPOBEHb (XOPO- («OTINYHOY)
nuu HO) 10y )
YK-3/ YK-3.3 3HATH: OCOOCHHOCTH  |3HATh: OCHOBBI GOU- 3Hamb: XUMIUYECKUN
OCHOBHOM |AHaIU3UpYyeT XUMHKO- 3UYECKOr0 U MaTe- [[IPOLIECC KaK CUCTEMY.
BO3MOXKHBIE (TEXHOJIOTUYECKUX MPO- [MAaTUYECKOTO MOJie- | Ymemsb: IpUMEHATH Ipa-
MOCJIEJICTBUSI [LIECCOB U ATaIbl PU3U- [TUPOBAHUS HUILIbI IPUMEHUMOCTH Ma-

ITMYHEBIX JeH-
CTBUU U IIa-
HUPYET CBOU
MEeNCTBUS I

4ECKOT0 MOJIEINPOBa-
HUS

'YMeTh: IPOBOIUTH
KpUTEepUaJbHbIE TPE0o-

YMeTh: onipejie-
JIATH YCIOBHS OJIHO-
3HAYHOCTH
Biaagerh: HaBbIKa-

TEMAaTHUECKOTO MOJIENTH-
POBaHUS B XUMHUYECKOU
[PAKTHUKE

Bnaoems: HaBbikaMu Gu-

ITOCTHDKCHHS  [pa30BaHUS MU COCTaBJICHUSI  [3MYECKOTO MOJCITHPOBaA-
3ajaHHoro  |Baajgerb: HaBBIKAMH  [MATEMATHYECKOIO  |[HMS M OCHOBHBIX €r0 3Ta-
[pe3yJibTaTa  [MPOBEJIEHUS KPUTEPHU- |OMHMCAHHS QYHKIHO- OB IS O TUMH3AIUU

aJbHBIX TpeoOpa3oBa- |[HUPOBAHUS CUCTEMBI TEXHOJIIOTUYECKUX MTPO-
130504 LIECCOB

TIK-2 / T1K-2.2 3namp: XUMHKO- 3namep: OCHOBHBIE |3Hamb: AHATUTHYECKUE U

Hayanb- [[[ppyHUMaeT [TEXHOJIOTMYECKHE MPO- [3AKOHBI, JIEXKAIIHNE B [UUCICHHBIE METOIbI pe-

HBI , OC- |pELICHHE O  [LIeCChl KAaK OOBEKT VI  |OCHOBE PacueToB  [[IIEHUS MOCTABICHHBIX 3a-

HOBHOH  [KOPPEKTHPOB-|MOJICITHPOBAHUS YMeThb: MPOBOIUTSH |[1ay
KE IapaMeT- |YMeThb: COCTaBJIsATh MMOCTAaHOBKY 3a/1auu |YMemb: IPOBOUTH 00-
[pOB mpoliecca jo0mil BUa MaTeMaThie- ONTUMU3ALNN TeX- [pab0oTKy UHGOpMALUK 15

CKOr'0 OnucaHus (yHK-
[IMOHUPOBAHMSI CUCTEMBI
Biaagerb: HaBLIKAMU
(U3HYECKOTO MOICIIH-
poBaHUs

HOJIOTHYECKOTO
npouecca
Biaagerb: HaBLIKa-
MU Tepexoja OT MO-
nesier HIKHETO
YPOBHSI K O0jiee BbI-
COKOMY.

MOTY9ICHUSI OTHO3HAYHOTO
OTBETA M TIPUHSTHUS PeIlic-
HUS
Braodemp: HaBBIKAMU 00-
paboTKK WH(MOpMAITIH
[P TIPOBEICHUH TEXHO-
TTOrMYECKUX PaCUCTOB U
KOPPEKTHUPOBKH TTapameT-
OB
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7.3 TunoBbie KOHTPOJIbHBIC 33/1aHUSI WIM MHbIe MaTepHaJibl, He00Xo0-
AUMBIE 1JI51 OLEHKH 3HAHUM, YMEHHIi, HABBIKOB M (MJIM) ONBITA JeSITeILHOCTH,
XapaKTepU3yLWHUX 3Tanbl (POPMHPOBAHUA KOMIIETEHIHMH B Ipolecce 0CBoOe-
HUS OCHOBHOM npodeccHOHAJIBLHOM 00pa30BaTe/IbHOM IPOrPaMMbI

Tabmuna 7.3 - [TacmopT KOMIUIEKTa OIICHOYHBIX CPEJCTB JIJIs TEKYIEero KOH-
TPOJIS YCIIEBAEMOCTH

Koa xontpo- | Texno- Ouenounsle cpeactBa | Onucanue
JUpyEeMOH JIOTHUsl KA
Paznen (tema) qucnurmim- py No
No - KOMIIETEH- ¢opmu- | Haumenosa- sana. | CUEHHBa-
nuu (WK €€ | pOBaHUS | HHE M s
HUU
YacTH)
1 | Mogenb u ee onpenene- Jlexuus, | 3agaHue K CornacHo
Hue. XUMHYECKHUNA IPOLECC MPAKTU- | OPAKTUYECKON Tabn.7.2
Kak cuctema. OO0mmit BU yeckas, | pabote Nel
VK-3, IIK-2 1-5
MaTeMaTUYECKOrO OMUCa- CPC KOHTPOJIbHBIE
HUS (QYHKIIHOHHUPOBAHUS BOIIPOCHI
CUCTEMBI
2 | MepapxudecKkuil MpuHITUI Jlexums, | 3aJaHue K CornacHo
COCTaBJICHUS CTPYKTYpPHOU pakTU- | MPaKTHYECKOUN Ta61.7.2
MaTeMaTH4eCKOH MOIeIn VK-3,I1K-2 | geckas, pabote Ne2 5-10
CPC KOHTPOJIbHBIE
BOIIPOCHI
3 | OOwmwmit BUI KpUTEpUATH- Jlexmms, S CornacHo
HBIX YPaBHEHUN Y IPUEMBI MPaKTH- . Tabn.7.2
P P VK-3, TIIK-2 P MPAaKTUYECKOMN
€ro HaXOXKJICHUS B PaMKax yeckas,
pabote Ne3
TEOPHUH TOI00US CPC
4 | MeToasl v IPUEMBI Jlexuns, CornacHo
HAXO)KICHUS KOHKPETHBIX | v/ 3 [ypc o | [IPAKTH- | KOHTPOIbHbBIC 11- | Tabn.7.2
BUJIOB KPUTEPHUATBHBIX ’ 4yeckasi, | BOIIPOCHI 20
ypaBHEHUM CPC
5 | [lonstue o pusnuecKom u Jlexuus, CornacHo
MaTeMaTUYECKOM MO IEIH- IIPAKTU- Ta611.7.2
KOHTpOJIbHBIE | 21-
poBanuu. @uznyeckoe Mo- | YK-3, [1K-2 | yeckas,
BOIIPOCHI 27
JICIMPOBAHKUE U OCHOBHBIE CPC
3TaIlbl €ro NPOBEACHHS
6 | I'paHuLIBI MPUMEHUMOCTHU Jlexuus, | 3agaHue K CornacHo
MaTeMaTH4YECKOro MoJie- NpakTU- | MPaKTUYECKOMN Ta61.7.2
mupoBaHus B xummdeckot | YK-3, IIK-2 | yeckas, pabote Ned P
MIPAKTHUKE CPC Temsr pedepa-
TOB
7 | OnTumu3anysi TeXHOJIOTH- Jexums, | T BT3 | Cornacuo
VK-3, IIK-2
YECKUX MPOLIECCOB CPC Ta611.7.2

[TprMepbl TUMTOBBIX KOHTPOJIBHBIX 33JIaHUM JIsI TPOBEICHUS
TEKYILETO KOHTPOJIS yCIIEBAEMOCTH

Bomnpocsl 1o pazneny (teme) 1. «Mogens u ee onpeaenaeHue.»

1. CYH_IHOCTB (1)I/I3I/ILICCKOI‘O MOACIINPOBAaHUS, €TO OCHOBHBIC 3TAIlbl U POJIb B pCHICHUUA TCX-

HOJIOTMYCCKHUX U UCCIICIOBATCIBCKUX 3aaa4.

2. Teopus moao0us Kak TeopeTuueckasi 0CHOBa GU3NYECKOTO MOJCIUPOBAHUSI.
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3. Cnoco0 3agaHus yCIOBUN OJTHO3HAYHOCTU B TEOPUU MOJ00US.
4. OCHOBHBIE TEOPEMBI TEOPUU 11OJO0US.

Bomnpocsl B TecToBo#t hopMme 1o pazzaeiny (teme) 1.

1. Tunsl Moaeneit B MoaenupoBaHuu. BeiOpaTh npaBuiIbHBINA BapUaHT:
A) marepuasibHasi MOJIENb, MBICIIEHHAs MOJIEIb, MATEMATHUECKasl MOJIEINb;
b) opurunan, MmaremaTrueckasi MOAEIb; TEXHUYECKAsI MOJIEINb,
B) nn>xeHepHas MOJieNb, ONBITHASI MOJIEIb, BUPTyaJIbHas MOJIEIb
2. B cxemaTnueckoM n300pakeHUN CUCTEMBI, BXOAbI MU (aKTOPBI CUCTEMbI 0003HAYEHBI:

7y 7] 7] Lolozml

hy— —V1
h,— —Y2
1

h;— Y3

— —....
hy— —Yk

X ™ X% T T %7
A)x,z,h B)h,y B)x,z Ni J1) oTCyTCTBYIOT

Tembl pedpeparon

1. I[IpeumyiiecTBa U HEAOCTATKU MaTEMaTHUYECKOT0 MOAEIMPOBAHUSI KAK METO/1a UCCIIe-
JOBaHUSI.

2. ®u3nyeckoe MOACIUPOBAHNE U MBICIICHHBIE SKCIIEPUMEHTHI.

3. Crnenudurka MOETUPOBAHUS B XUMHYECKON TEXHOJIOTUN

4. MaTtemaTuueckasi Mojiesib B 0€3pa3MepHbIX IEPEMEHHBIX

5. Onpenenenue 6e3pa3MepHBIX EPEMEHHBIX

6. [IpencraBnenue Moaenu B 0e€3pa3MEpPHOM BHJIE.

7. Bo1i6op 6e3pa3MepHbIX KOMOMHAIIMN U IEPEMEHHBIX

IloTHOCTBIO OLIECHOYHBIE MaTEpUANIbl U OLIEHOYHBIE CPEAICTBA ISl MPOBEAECHUS TEKYILIETO
KOHTPOJIA YCIEBAEMOCTH MPEACTABIEHBI B Y MM 10 THCIUTIINHE.

TunoBble 3aaHus VTSI IPOBEACHUS TPOMEKYTOTHOHN aTTeCTaI|H
oOydJaronmxcs

Ilpomesicymounaa ammecmayus NO TUCUUIUIMHE NMPOBOJUTCS B (opMe 3adera. 3auer
IPOBOJUTCS B BUJE OJAHKOBOTO U KOMITBIOTEPHOI'O TECTHPOBAHUS.

Jlist TeCTUPOBAHUS UCTIONB3YIOTCS KOHTPOJIbHO-U3MepuTenbHbie Matepuansl (KUM) —
BOIIPOCHI U 3aJ]aHUsl B TECTOBOH (hopme, cocTaBnsromue 6aHk TectoBbix 3aganuii (bT3) mo nuc-
LIUTUIAHE, YTBEPKICHHBIN B YCTAHOBJICHHOM B YHHUBEPCUTETE TIOPSIJIKE.

[IpoBepsieMbIMH Ha MPOMEKYTOUHOW ATTECTAIMHM DIEMEHTAMH COJICPIKAHUS SIBIISIOTCS
TEMbI JUCHUIIMHBI, YKa3aHHBIE B pasjesie 4 HAcTOsIIeH mporpaMMbl. Bce TeMbl TUCIUIUIMHBI
otrpaxkensl B KIIM B paBHbix nomnsx (%). T3 Bxirodaer B cebs He menee 100 3amanuii u mocto-
SSHHO TonoJiHsAeTcs. bT3 XpaHuTcs Ha OyMa)kHOM HocuTene B coctaBe YMM U 3JeKTpPOHHOM
Buje B DOC yHuBepcurera.

J11st mpOBEpKH 3HaHUL UCTIONB3YIOTCS BOMIPOCHI U 3aJJaHUS B PA3JIMYHBIX (popmax:

— 3aKpbITOH (C BLIOOPOM OJTHOTO MJIM HECKOJIBKUX MPAaBUIbHBIX OTBETOB),
— OTKpBITON (HE0OXOAMMO BIIUCATh MPABUILHBIA OTBET),

— Ha yCTaHOBJICHUE TIPABUILHOM MOCJIE0BATEIBHOCTH,

— Ha yCTaHOBJICHUE COOTBETCTBHUSI.



12

Ymenus, nagviku (unu onvim oesamenbHOCmMu) U KOMnemeHyuy IPOBEPSIOTCS C IOMOIIBIO
KOMIIETEHTHOCTHO-OPMEHTUPOBAHHBIX 33/a4 (CUTYyalMOHHBIX, IPOU3BOJCTBEHHBIX HJIU KeHco-
BOI'0 XapakTepa) U pa3IMYHOrO BUJA KOHCTPYKTOPOB.

Bce 3agaum sBasAOTCS MHOTOXO0J0BbIMU. HekoTopele 3amauu, NpOBEPSAIOIIUE YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIUH, SABJISIOTCSI MHOTOBApUAHTHBIMU. YacTb yMEHMH, HABBIKOB U
KOMITETEHIIMI MpsIMO HE OTpa)keHa B (pOpMyIHMpOBKax 3ajad, HO OHU MOTYT OBITh MPOSIBICHBI
o0y4JaromuMucs IpHU UX pPEeUICHHUH.

B kaxnpii Bapuant KM BrirogaroTcs 3aiaHust 10 KaKJI0MY MPOBEPSIEMOMY JIEMEHTY
COJIepKaHMs BO BCEX MEPEUYUCICHHBIX BbIIIE (OpPMax M PA3HOIO YPOBHS CIOXKHOCTH. Takoi
¢dopmar KM no3Bossier 00bEKTUBHO OIPENeNIUTh KaueCTBO OCBOCHHS 00YJarOIIMMHCS OCHOB-
HBIX 3JIEMEHTOB COAEPKAHUS IUCLHUIIINHBI U YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIUH.

IIpuMepsl TUIIOBBIX 3aJaHUH JUIS IIPOBEIACHUS IPOMEKYTOYHOM arTecTaluu
oOydJaronmxcs

3ananue B 3aKpbITON (hopme:

I'padurueckuit MeTO]1 perIeHuss MaTeMaTHYEeCKON MOAEIN

A) ocHOBaH Ha mpUeMax MHTErpupoBaHus U AU depeHInp OBaHUs, HAX0XKICHUHU KOpHEH
ypaBHEHMs, PEIICHUN TPAHCLIEHIEHTHBIX ypaBHEHUs, MU (epeHIMaTIbHbIX YPABHEHUN U CUCTEM
YPaBHEHHU;

b) meTonb! 1 mpuemMbl anredpsbl, BbICILIEH MATEMATUKH, IPUEMbI MATEMATUYECKOT'O aHAJIN-
3a, TO3BOJISIIOIINE BBINTH HA KOHKPETHBIN pE3yJbTar;

B) na anroputmmu3anuu 3agauu;

I') Ha npeoOpa3oBaHKUK PELIEHUU MAaTEMATUYECKON MOJIEJIN B aHAJIOT 110 Pe3yJIbTaTaM, HO
C U3MEHEHHOW MaTeMaTHU4YeCcKOoi opMoOii B CTOPOHY MOJIeNIel, Ha KoTopble paccuntana OBM

3angaHue B OTKpHITON hopme:

YpaBHeHHs MO00HS - 3TO
Merton pa3MepHOCTEH - 3TO

3a,uaHHe Ha YCTAHOBJICHHC HpaBHHBHOﬁ IIoCJICA0BAaTCIbHOCTH,

A) BBIIOJTHHUTH MPOU3BEJCHHE COOTBETCTBYIOIINX MApPAMETPOB HA MOCTOSHHBIC YMCIICH-
HBIE MHOXKHTEIIH;

b) 3nas nuddepeHunanpbHoe ypaBHEHUE, ONUCHIBAIOIIEE JaHHBIA KJAacc sBJIEHUH, (op-
MYJIUPYIOT 01001 yCIOBUIN OAHO3HAYHOCTH JJIsl TPYTIIBI MOAOOHBIX SIBICHUN

B) KoncTanTtel mogo0usi, Kak MOCTOSIHHBIE BEIMYMHBI BRIHOCAT 3a 3HaK qud depeHuana

I') unqukaTop (MHAUKATOPHI) MOAOOUS MPUPABHUBAIOT X €IUHULIE.

BaﬂaHI/Ie Ha YCTAHOBJICHHUC COOTBCTCTBUS:

1 | IIceBQOrOMOTEHHBIE | @ | MAaTEMaTHYECKOE MPEACTABICHUE PEaTbHOCTH, OJUH U3 BApUAHTOB
cpenapbl MOJICJTM KaK CHCTEMbI, MCCJICJOBAHHE KOTOPOM IMO3BOJISAET IMOJY-
4aTh HHPOPMAITUIO O HEKOTOPOU IPYTOM CUCTEME

2 | Mozenb CIUIOIIHOM | O | cHCTEMBI, B KOTOPBIX MOYHO MPeHeOpedb pa3nudyreM napaMeTpoB

cpesl Ipoliecca B pa3HbIX TOUKAX;
3 | maTemaTuyeckas B | MOJKHO IpeHeOpedb pa3aMyueM MapaMeTpoB Ipoliecca B pPa3HbIX
MO/IeNb TOUYKaxX

KOMHeTeHTHOCTHO—OpI/IeHTI/IpOBaHHaH 3agayda:

Hcnonb3yst METOIbI U PUEMBI TEOPUH aHAJIN3a pa3MEPHOCTEH, ONpeaeuTh 00Ul BUA
KpUTEPUAILHOTO YPaBHEHMsI, €CJIM U3BECTHO, YTO: B MpoOlieccax MHEBMATUYECKOTO pa3MelnBa-
HUS )KUJIKUX Cpell Ta30M MMEET MECTO MCTEUYEHME ra3a B JKUIKYIO Cpeldy. YCTaHOBJIEHO, YTO
JUaMeTp Ta30BOro My3bIpbKa 3aBHCHUT OT AMAMETpa MOJarolero otsepctust do, yAE€IbHOTO Beca
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ras3a yq (AMCIepcHOM cpeibl) M KHAKOCTH Yc (CIUIOIIHOM Cpenbl), a TakKe MOBEPXHOCTHOIO
HAaTSHKEHUS KUIKOCTH Gc, T.e. d = f(do, Y4, Yc, OC).

[TonHOCTBIO OIICHOYHBIE MAaTepUANIbl U OIIEHOYHBIE CPEJICTBA JIJIsI IPOBEIICHHUS TIPOMEKY-
TOYHOM aTTECTAI[UU O0YYarOMMXCs MPeACTaBICHbl B YMM 10 JUCHHILIUHE.

7.4 MeToauueckne MaTepuaJibl, ONpeaeasolme nNpoueaypbl OleHnBa-
HUS 3HAHUH, YMEHHU, HABBIKOB U (UJIM) ONbITA IeATEJbHOCTH, XapaKTepPHU3y-
OLIMX 3TANbl (POPMHUPOBAHMS KOMIIETEHLU I

[Ipouenypsl olleHUBaHUS 3HaHUH, YMEHHMH, HABBIKOB U (WJIM) ONbITA A€ATEIBHOCTH, Xa-
pPaKTepU3YIOIUX 3Tanbl (HOPMUPOBAHUS KOMIIETEHIMH, PETYIHPYIOTCS CIEAYIOUIMMU HOpMa-
TUBHBIMH aKTaMU YHUBEPCUTETA:

— mnonoxenue I1 02.016 «O 6amnbHO-PEUTHHTOBOI cHUCTEME OIICHUBAHHS PE3yJIbTaTOB
o0y4eHHUs 10 JUCHUIITMHAM (MOIYJISM) U MPAKTUKaM IPU OCBOCHHH 00yuaro UMHcs 00pa3oBa-
TEJIBHBIX IIPOrPaMM»;

— METOAMYECKHE YKa3aHHSs, UCIOJIb3yeMble B 00pa30BaTeIbHOM IIpoLiecCce, YKa3aHHBIE B
CIIUCKE JINTEpaTyphI.

Hust mekywezo xonmpons ycnegaemocmuy MO JUCUWIUIMHE B paMKax JIEHCTBYIOIIEH B
yHUBEpcUTETe OaTbHO-PEUTUHTOBON CUCTEMBI IIPUMEHSETCS CIEAYIONIUN MOPSA0K HAUNUCICHUS
6aJoB:

Ta6nuua 7.4 — [opsaok Hauuciaenus 6amioB B pamkax bPC

dopma KOHTPOIIs MuHUMAaNbHBIH 0 MaxkcuManbHbIN Oast
Oa1 | mpUMeYaHKe Oay1 | mpuMeYaHue

[Ipaktnueckas padora Nel. Cu- | 3 Beimonnun, 6 Beimonnun

CTEMBbI €TMHHUII HO «HE 3alUTUI» U «3aIIUTHID)

[Ipaktueckas padota Ne2. ®u- | 3 Beimonnun, 6 Beimonnun

3U4YEeCKUE BETUYUHBI U €AUHUIIBI HO «HE 3alUTUI» U «3allUuTHIDY

UX U3MEPEHHUS

[IpakTueckas padora Ne3. 3 Beimonnaun, 6 Beimonaun

[IpakTHueckue acnekTsl GU3N- HO «HE 3aIUTHID U «3aIATHID

4ECKOI'0 MOJIETUPOBAHMS

[Ipaktueckas padora Ne4. [To- | 3 Beimonnun, 6 Beimonnun

CTPOEHHE MOJIENH JUIsl MaTeMa- HO «HE 3alUTHID) U «3aIATHID

THYECKOI0 MOJIETTMPOBAHHUS

CPC 12 24

Hroro 24 48

[ToceuraemocThb 0 16

3auer 0 36

Hroro 24 100

s npomesxxcymounoti ammecmayuu 00y4arowuxcs, IpOBOJIUMON B BUJIC TECTUPOBAHMS,
WCIIONB3YETCS CIEAYIOIIasi METOJUKA OICHUBAHMS 3HAHUN, YMEHUW, HABBIKOB U (WJIM) OTBITA
nearenbHocTH. B kaxknom Bapuante KUM —16 3aganuii (15 BonmpocoB U 0/1HA 3a7a4a).

Kask1p1it BepHBII OTBET OLICHUBACTCS CIACAYIOIIMM 00pa3oM:

— 3aJjaHue B 3aKpBITON opme —2 Oaia,

— 3a/IaHHe B OTKPHITON Gopme — 2 Oaia,

— 3a/IaHHe€ Ha YCTAaHOBIICHHE TPABWIBLHON MOCIIEIOBATEILHOCTH — 2 0ania,

— 3aJjJaHue Ha yCTAaHOBJIICHUE COOTBETCTBUS — 2 Oajia,

— pelleHHe KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1auun — 6 6aos.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 32 TECTUPOBaHUE —36 OaoB.
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8 IlepeyeHb OCHOBHOM M JOMOJHUTEJILHOH YUeOHOH JIUTEPATYPbI, HEO0-
XOAUMOH VISl OCBOCHM S AU CHUTIIIUHBI

8.1 OcHoBHas yuyeOHas JuTEpaTypa

1. 3akreiim, A. 0. O6miast xumMuyeckast TEXHOJIOTHS: BBEACHUE B MOJICIUPOBAHUE XUMU-
KO-TE€XHOJIOTHYECKHUX TpolieccoB : yueOHoe mocodue / A. FO. 3akreitm. — 3-e uzg., nepepad. u
non. — MockBa : Jloroc, 2012. — 304 c. — (Homas yHuBepcuTeTcKas OMOIMOTEKA). —
URL.: https://biblioclub.ru/index.php?page=book&id=84988 (mara obpamenus: 21.01.2022). —
Pexxum noctyna: no nmoanucke. — TEKCT : AIEKTPOHHBIN.

2. 3ustnunoB, H. H. Marematuyeckoe MoenUpOBaHNE XMUMHKO-TEXHOJIOTMUECKUX CH-
cTteM ¢ ucnoib3oBaHueM nporpammbl ChemCad : yyeOHO-MeTonmyeckoe mocobue : [16+] /
H. H. Busatnounos, T. B. Jlantesa, /1. A. PepkoB ; coct. H. H. 3ustounos, T. B. Jlantesa, /I. A.
ProxoB ; Kasanckuit rocyjapcTBeHHbIN TexHOJIOTrH4eckuii yHuBepeuteT. — Kazanp : Kazanckuii
Hay4HO-MCCIIe0BaTeNbCKUil TexHoaornyeckuit ynusepcurer (KHUTY), 2008. — 161 c. : un.,
tabiu., cxem. — URL: https://biblioclub.ru/index.php?page=book&id=259070 (mara obpamieHus:
21.01.2022). — Pexum pgoctyna: o moAInucKe. — TEKCT : 2IeKTPOHHBIN.

8.2 JlonosinuTeIbHAS yUeOHAS JTUTEPATYpPa

4. MaTtemaTHuecKoe MOJICTUPOBAHIE XUMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB : yueOHOe
nocobue / Ac. M. I'ymepos [u ap.]. - M. : KonocC, 2008. - 159 c. - Tekct : HEmoCpeICTBEHHBIH.

5.T'ymepos, A. M. MaremaTrueckoe MOJIeIMPOBaHNE XUMUKO-TEXHOJIOTMUECKUX MPO-
1eccoB : yuebnoe nocodbue / A. M. I'ymepos. - U3x. 2-e, nepepab. - Cankr-IletepOypr : Jlanb,
2014. - 176 c. - Tekct : HEMOCPEACTBEHHBIN.

6. Camoitnios, H. A. Ilpumeps! 1 3a1auu 1o Kypcey "MaremaTuueckoe MOAEIUPOBaHNUE
XUMHKO-TEXHOJOTHIECKHX mporeccoB" : yueOHoe mocobue / H. A. Camoiinos. - U3n. 3-e., ucnp.
u gor. - Cankt-IletepOypr : Jlanb, 2013. - 176 c. - TekcT : HemocpeICTBEHHBIH.

8.3 IlepeueHb MeTOAMYECKUX YKA3AHHIT

1. OCHOBBI MOICITMPOBAHUS XUMHUKO-TEXHOJIOTMYECKUX MPOIIECCOB : METOANYCCKUEC yKa-
3aHUS K TPAKTUYECKON U CAMOCTOSITEIIbHON paboTe 1o AUCIUILTHHAM «MOJeTUpOBaHUE XUMU-
KO-TE€XHOJIOTHUECKHUX MPOIecCCOB» U «MaTtemaTruueckue MOoJIeNIU MPOIIECCOB U paboTa C HUMUY
st ctynenToB Hanpasieruit 18.03.01 - Xumuueckast rexnonorus / KOro-3am. roc. yH-T ; COCT.:
C. [. Iloxunaesa, A. M. Banos. - Kypck : FO3T'Y, 2018. - 28 c. - TeKcT : 37€KTpOHHBIMH.

8.4 /Ipyrue yueOHO-MeTOAMUYECKHE MATEPHUAJIbI

CHpaBOLIHI/IKI/I XAMHKA U XUMHKA-TEXHOJIOTAa B OMOJINOTEKE YHUBCPCUTETA,
0TPaCJICBbIC HAYUYHO-TCXHUYCCKHUC )KYPHAJbI B OubIHOoTEKE YHUBCPCUTCETA:

9 Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«HTEpHET», HEOOXOAUMBIX JISl 0CBOCHUS U CLHMILIMHbI

1. UuTepHeT TpeHaxepsl 110 XUuMuu (i-exam.ru)

2. Hayunas snextponnas 6ubnuorexa eLIBRARY.RU (elibrary.ru)

3. ®enepanbHbii opTaln «Poccuiickoe oOpazoBanuey: http:/www.edu.ru/

4. Xumuuyeckue cautel: http://www.xumuk.ru/ http://www.alximik.ru/,http://anchem.ru/,

http://www.chemistry.ru/,http://www.rusanalytchem.org/,

http://window.edu.ru/resource/664/50664/.

JlocTym k KHUTaM aOOHEMEHTa, CTaThsIM TIEPUOIUUECKOM IeuaT, 0a3e TaHHBIX TPY/IO0B
yuenbix FO3I'Y (M3Bectus FO3IY).



https://biblioclub.ru/index.php?page=book&id=84988
https://biblioclub.ru/index.php?page=book&id=259070
http://www.edu.ru/
http://www.xumuk.ru/
http://www.alximik.ru/
http://anchem.ru/
http://www.chemistry.ru/
http://www.rusanalytchem.org/
http://window.edu.ru/resource/664/50664/
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10 MeToauueckue yka3zaHusi JJisi 00y4aloUIUXCA MO OCBOEHUIO JUCIIH-
IJIMHBI

OCHOBHBIMU BUJAMH ayJIUTOPHOW PabOTHI CTYJCHTA MPU U3yYCHUH JAUCIUILIAHBI SBIIS-
I0TCSI JICKIIUU U TIpakTHueckue 3aHaTus. CTy/IeHT He UMeeT IpaBa IpoIycKaTh 3aHATHS Oe3 yBa-
KUTEIbHBIX TPUYNH.

Ha nexnusix m3nararoTcst U pa3bsACHSIOTCS OCHOBHBIC MOHATUS TEMBbI, CBSI3aHHbIE C HEM
TEOpETHUYECKHE U MPAKTHUECKHE MPOoOIeMbl, TAIOTCA PEKOMEHAIUH Il CAMOCTOSITEIbHON pa-
00Thl. B X0/1€ IeK1IMK CTYIEHT J0JIKEH BHUMATENBHO CIyIIaTh U KOHCIIEKTUPOBATh MaTepHall.

N3yyenune Hanbosnee BaXHBIX TEM HIIN Pa3AesioB AUCHMILTUHBI 3aBEPIIAIOT MPAKTUYECKUE
3aHATUS, KOTOpblE 00ECIIEUNBAIOT KOHTPOJIb MOJArOTOBIEHHOCTH CTYJI€HTA; 3aKpeIUIeHUE yueo-
HOTO MaTepuaia; IPUOOPETEHUE OIBITA YCTHBHIX Iy OJIMYHBIX BBICTYTUICHUN, BEJICHHS JUCKYCCHH,
B TOM YHCJI€ apIYMEHTALIMH 1 3aIIUTHI BBIBUTAEMBIX MTOJIOKEHUN U TE3UCOB.

[IpakTHueckoMy 3aHSTHIO MPEIIECTBYET CAMOCTOATENbHAs paboTa CTyAeHTa, CBA3AHHAS
C OCBOEHHEM MaTepHalia, IOoJy4YeHHOT0 Ha JIKIHIX, 1 MaTepPHaiOB, U3JI0KEHHBIX B yUeOHUKAX U
y4eOHBIX TOCOOUAX, a TAKXKe JTUTepaType, pEKOMEHI0BaHHOM MpernoaBaTesieM.

[lo cornacoBanuto ¢ mpenogaBaTesieM WM IO €ro 3alaHUI0 CTYIEHThI FTOTOBST pedepaTsl
10 OT/AEJIbHBIM TEMaM JUCLUIUIMHBI, BBICTYIAIOT Ha 3aHATHIX C JokiaaaamMu. OCHOBY JOKIaJ0B
COCTaBJISIET, KaK MPABUJIIO, COJIEPKAHNE OATOTOBIEHHBIX CTyIeHTaMu pedepaTos.

KauecTBo yueOHOI paOOTHI CTYJEHTOB IpEMoOaBaTeNib OLIEHUBAET MO pe3yJbTaTaM Te-
CTHpPOBaHUs, coOece0BaHUs, 3alUTHl OTYETOB M0 MPAKTUYECKUM paboTaM, a TAaKXKe MO Pe3ylib-
TaTaM JOKIIaJ0B.

[IpenoaBaTenp yke Ha MEPBBIX 3aHATUSAX OOBACHSET CTyAEHTaM, Kakue (Gopmbl o0yue-
HUS CIIeJlyeT UCIIONIb30BaTh MPU CAMOCTOATEIILHOM U3YUYEHUHU TUCLUIUIMHBI: KOHCIIEKTUPOBaHHE
y4eOHOM JIUTepaTyphl U JIEKIUHU, COCTABICHHUE CIOBAPEl MOHATHI U TEPMUHOB U T. II.

B mporecce 00ydeHus mpenogaBaTead UCIMONB3YIOT aKTHBHBIE (POPMBI pabOTHI CO CTY-
JEHTaMU: YTEHHUE JIEKIUH, MPUBJIEYEHUE CTYJIEHTOB K TBOPUYECKOMY IPOIIECCY Ha JIEKIUAX, OT-
paboOTKy CTyJeHTaMH MPOMYIICHHBIX JICKIMH, y4acThe B TPYNIOBLIX U WHAUBUIYATHHBIX KOH-
cynbpranusx (cobecenoBanum). T GOPMBI CIIOCOOCTBYIOT BBIPAOOTKE Y CTYJACHTOB YMEHUS pa-
60TaTh ¢ yUeOHMKOM U JUTEepaTypoil. M3yueHue muTepaTypbl COCTaBIsET 3HAYUTEIbHYIO 4acTh
CaMOCTOSITENIBHON paboThl CTyAeHTa. DTO OOIBIION TPy, TPeOYIOMUNA YCUIUN U KeNTaHus CTy-
neHTa. B camom Havanie paGoThl HaJ KHUTOW Ba)KHO ONpPEAETUTh Ie/Ib U HampaBJIeHHe 3TOH pa-
6oTel. [IpounTanHoe cienyer 3akpenuTh B TaMiaTH. OJHUM U3 IPUEMOB 3aKpPEIUICHUS! OCBOCHHO-
ro mMaTepuaia sBJIsIeTCd KOHCIEKTHpOBaHUE, 0€3 KOTOPOro HEMBICIMMA Cepbe3Has paboTa Haj
nutepaTypoi. CucreMaTu4eckoe KOHCIIEKTUPOBAHUE MTOMOTAET HAYUYUTHCS MPABWIBHO, KPATKO U
YEeTKO M3JIaraTh CBOMMHU CJIIOBaMU MPOYUTAHHBIA MaTepual.

CaMocTosATenbHYI0 paboTy ciieayeT HaYuHATh C MePBbIX 3aHATHI. OT 3aHATUS K 3aHATHIO
HY’KHO PETYJISIPHO MPOYHUTHIBATh KOHCHEKT JEKIUN, 3HAKOMHUTBCSA C COOTBETCTBYIOIIMMHU pasjie-
JaMu y4eOHUKa, YUTaTh U KOHCIIEKTUPOBATh JIUTEPATYPY MO KAKIOU TeMe TucuuIuinabl. Camo-
CTOATENbHASI paboTa JaeT CTyAEHTaM BO3MOXXHOCTb PAaBHOMEPHO paclpeeNuTh Harpy3Ky, CIo-
cobctByeT Ooisiee riIyOOKOMYy M KAa4eCTBEHHOMY OCBOCHHIO y4eOHOro Mmartepuaina. B ciyuae
HEOOXOJMMOCTH CTYACHTHI OOpaliarTcs 3a KOHCYJNbTalMed K MPernojaBaTelllo Mo BOIpPOcCam
JTUCIUIUIMHBI C TIEJIbI0 OCBOCHUS M 3aKPETICHUS KOMIIETCHITHH.

OcHOBHas 1LIeNb CaMOCTOSITENIbHOM paOOThI CTyJEHTa NMPH U3YYEHUU IUCIUILIUHBI - 3a-
KpEeNuTh TEOPETUYECKHUE 3HAHMS, IMOJIydEHHbIE B IpOILECCE JEKLUMOHHBIX 3aHSATUH, a Takke
c(opMHUPOBATH MPAKTHUECKHE HABBIKHA CAMOCTOSTENIbHOTO aHAIN3a 0COOCHHOCTEH TUCIUTIIIUHBI.

11 Ilepeyenr UHGPOPMAUMOHHBIX TEXHOJIOTHH, HCINOJIb3YeMbIX IpPH
OCYIIEeCTBJICHMH 00pa30BaTeIbLHOIO NMpouecca Mo AMCHUILIMHE, BKJIYas Ie-
peyeHb NMPOrpaMMHOI0 odecrnedyeHUss 1 MHPOPMAUMOHHBIX CIIPABOYHBIX CH-
creM (IMpU HEOOXOAUMOCTH)
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Libreoffice onepaunonnas cucrema Windows
Antusupyc Kacniepckoro (umu ESETNOD)

12 Onmucanue maTepuabHO-TeXHHYeCKOW 0a3bl, HeOOXOAMMON s
OCYLLIeCTBJICHHA 00Pa30BATEJILHOI0 NIPOLEcca 10 JUCHHILIMHE

YdueOHast ayauTOpHs IS TPOBEICHUS 3aHATHI JICKIIMOHHOTO THIA W J1abOpaTOpUU Ka-
benpsl pyHIaMEHTATBHON XUMHUH U XUMHYECKOW TEXHOJIOTHH, OCHAIICHHbIE y4eOHOi MeOebIo:
CTOJIBI, CTYJIbsSI JUTsl 00YYAIOIIMXCSI; CTOM, CTYJI IS TPETIOaBaTeNsl; TOCKA.

13 OcobOenHocTH peajM3auMu JAMCHUILVIMHBI JJ5 MHBAJMIAOB U JIHUI[ C
OrpaHMYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Ipu 0OydeHnu Ul ¢ OTPAaHUUECHHBIMU BO3MOXKHOCTSIMH 3[JOPOBbSl YUUTHIBAIOTCS MX HH-
IUBHyalbHble IcUXodu3nyeckue ocooeHHoCTH. O0yUeHHe HHBAIUA0B OCYILECTBIISETCS TaKKe
B COOTBETCTBUU C MHIUBUIYAJIbHONU IPOrpaMMOil peabuanuTauuy HHBAIUAA (MIpU HATUYKH).

Mna nuy ¢ Hapywenuem ciyxa BO3MOXKHO TpeAOCTaBlieHne yueOHoN nHpopMauu B BH-
3yaJabHOW (opMe (KpaTKuMM KOHCHEKT JIEKLUN; TEKCThl 3a/laHui, HalleYaTaHHbIE YBEJIUUYEHHBIM
mpu@ToM), Ha AYAUTOPHBIX 3aHATUAX JIOIYCKAETCs IPUCYTCTBUE ACCUCTEHTA, a TAKXKe CypJoIe-
PEBOIYMKOB U TU(HIOCYPAONEPEBOAUMKOB. TeKyIuil KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCSI
B MUCbMEHHOM (opme: 00ydaromuiicss NMCbMEHHO OTBEYAET HA BOMPOCHI, TMCbMEHHO BBIMOIHS-
eT npaktudeckue 3amanus. Jloknan (pedepar) Takke MOXKET OBITh MPEACTABICH B MUChMEHHON
¢dopme, ipu 3TOM TpeOOBaHUS K COJIEPKAHUIO OCTAIOTCS TEMH XKe, a TpeOOBaHUS K KaUyeCTBY H3-
J0XKeHus MaTepuana (MOHITHOCTb, KaYECTBO pEYH, B3aUMOJEHCTBUE C ayAUTOpPHUEH U T. 1.) 3a-
MEHSIOTCA Ha COOTBETCTBYIOIIME TPeOOBaHMS, PEABABIsIEMbIC K MHCbMEHHBIM paboTam (Kaue-
CTBO O(QOPMJICHHS TEKCTa W CIHCKa JUTEpaTyphl, FPAMOTHOCTb, HAJM4YME HMJUIFOCTPALMOHHBIX
MaTepUaIoB U T.A.). [IpomexxyTouHas aTTecTalus 1Jis JIML C HAapYILIEHUSIMU CllyXa IPOBOJUTCS B
MUCBMEHHOM (opMe, MPU ITOM UCHOIB3YIOTCS O0IIMe KpUTepuu oueHuBaHus. [Ipu Heobxonu-
MOCTH BpeMs IOJATOTOBKU K OTBETY MOXET OBITh YBEJIMUYEHO.

Jna nuy ¢ napywenuem 3penus NONyCKaeTcs ayAMaibHOE MpeAoCcCTaBlIeHre HHPOpMaIuHy,
a TAaKXKE HCII0JIb30BaHUE Ha ayIUTOPHBIX 3aHATHSX 3BYKO3aIMCBIBAIOLIMX YCTPOUCTB (IUKTO(O-
HOB U T.n.). JlonyckaeTcsi IPUCYTCTBUE HA 3aHATHSAX aCCUCTEHTa (IIOMOIIHHMKA), OKAa3bIBAIOILIETO
o0y4JaromuMcss HEOOXOAUMYI0 TEXHUYECKYIO TOMOIb. TeKyni KOHTPOJIb YCIIEBAEMOCTH OCY-
niecTBIseTcs B ycTHOU ¢opme. [Ipu mpoBeaeHUH NP OMEKYTOUHOM aTTecTalluu UIsl UL C Hapy-
IIEHUEM 3pEHHsI TECTUPOBAHUE MOXKET OBbITh 3aMEHEHO Ha YCTHOE cOOeceJOBaHUE 10 B OMPOCaM.

s nuy ¢ oepanudenHviMu 603MOANCHOCMAMU 300POBbA, UMEIOWUX HAPYUIeHUs ONOPHO-
oguzamenbHo20 annapama, Ha ayJUTOPHBIX 3aHATUAX, a TAKKE MPU NMPOBEAECHUU IPOLEAYp Te-
KyLIEro KOHTPOJISI yCIIEBAEMOCTH M IPOMEXYTOUYHOM aTTeCTallMM MOTYT OBbITh NPEJOCTaBIIEHBI
HE00X0/MMble TEXHUUYECKHE CPEeACTBA (IEPCOHAJIbHBIN KOMIbIOTEP, HOYTOYK WM JApPYroil ra-
JDKET); JOIyCKaeTcs MPUCYTCTBUE aCCHCTEHTa (ACCUCTEHTOB), OKA3bIBAIOLIETO OOYYarOIUMCS
HEOO0XOAUMYI0 TEXHHUYECKYI0 IOMOIIb (3aHATh pabouee MECTO, MepeABUraThCs MO ayJUTOpPHUH,
IPOYUTATh 3a7aHNE, 0POPMUTB OTBET, OOIIATHLCS C IPENOIaBATEIIEM).
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14 JIucT fonoTHeHUit ¥ U3MEHEHHI, BHECEHHBIX B Pa004yI0 POrpamMmy

AU CHUIIJIMHbI
Howmepa ctpanun OcHoBaHue
ISt
Howmep . Bcero Tla- W3MEHEHUS U
U3MeHe- e 3aMECHEH- | aHHYJIHMPOBAaH- | pyo- | CTpa- 2 MOAMUCH JIU-
HUs HEIX HBIX HBIX BBIX HUIL 11a, NpoBoO-
JUBILIETO W3-

MCHCHUA




JlokyMeHT NoAnMcaH NpocToit 3NeKTPOHHON NOATNCHI0 A HHOTAIMS K paﬁlt;leﬁ NMPOrpamMMbI

VIHGOpMaLWs 0 B3AENbUE y ey mmaMHbI «MoJeIMPOBAHNE XHMHKO-TEXHOJOTHYeCKHX MPOIECCOBY
®WO: Panonos Metp Anekceesuy

[lomkHocTb: nekaH EH

[lata nognucauus: 21 $34h ATPLHOaBaHU T CIMIIIMHBI:
ViukansHbiit nporpaIOPMHEPOBAHUE Y CTYJICHTOB NPEICTABICHUSA O MATEMAaTUYECKUX MOJEIAX XMUMUYECKUX

efd3ecdbdBIGTIMOTR GBI 44 (PO LIC OB bPABS I Sy JOBHEH, a Takke 0 paboTe C TAKMMH MOJACTSIMH JUIS

PEHICHUS HAYYHBIX W ITPAKTHUYCCKUX 3a1a4.

3apaum u3ydeHusl AUCHUIIHHBI:
- U3yYCHHE OCHOBHBIX O0S3aTENBHBIX TPEOOBAHUI K MAaTEMATHUECKON MOJEIN XMMHYECKOTrO Mpo-
Lecca 1 ee oOIIero BUA;
- Hay4YUThCS MPUMEHSTh Ha MPAKTHKE OCHOBHBIC MYTH MOJIYYCHUS MAaTEMaTHUYECKUX MOJENeH, a
TaK)Ke HepapXUUCCKUN PUHIIUI COCTABIICHUS CTPYKTYPHBIX MOJIEIICH;
- HAXOXKJICHUE YCIIOBUH OJHO3HAYHOCTH B MATEMATHYECKUX MOJECISAX CTPYKTYPHOTO TUIA U KOI (-
(UILMEHTOB SMITUPUUECKUX MOJCIICH;
- OCBOGHHE TEXHHUKH KPUTEPUATHHOTO MPEOoOpa30BaHUS MATEMATHUYECKUX MOJENCH XHUMHYECKUX
MIPOIIECCOB B paMKaX (PU3MUECKOT0 MOJICITHPOBAHHS;
- U3y4YEHHUE U MPUMEHEHHE Ha MPAKTUKE OCHOBHBIX METOJOB U IOJXO0/0B ONTUMHU3AIUU TEXHOJIO-
THYECKUX TPOLIECCOB C UCIOJIB30BAHUEM MAaTeMAaTHUCCKUX MOJIEIICH JIJIs ATHX LICJICH.

Komnerenuuu, ¢popmupyemsbie B pe3yJibTaTe 0CBOCHHUS THUCHUIJIMHbBI:

VK-3.3 Ananuzupyer BO3MOKHbBIE IOCIIECTBUS IMYHBIX JCHCTBUN U IIJIAHUPYET CBOM JEH-
CTBUSI 17151 JOCTHXKEHUSI 3aJaHHOTO pe3yJbTaTa
[1K-2.2 IIpuauMaeT penieHne 0 KOpPEKTUPOBKE IMapaMeTPOB Mpoliecca

Pa3pnennbl 1M CUMIIMHBL:

XUMHKO-TEXHOJIOTHYECKHE MPOLIECCHI KaK OOBEKT JUIsl MOAETUPOBAHMUS.

OOmuii Bu1 MaTeMaTH4eCKOro OMUcaHus (YHKIIMOHUPOBAHUS CUCTEMBI.

[TousiTHE O PU3MUECKOM U MATEMATUYECKOM MOJIETTMPOBAHUU.

Pouib 1 3a1a4u BBIYMCIUTEIBHOIO KCIIEPUMEHTA.

Metozp! 1 TPUEMBI HaX0XKIEHUS] KOHKPETHBIX BUA0B KPUTEPUAIBHBIX YPABHEHHM.
Pusnyeckoe MOIEITUPOBAHNE U OCHOBHBIE JTaIlbl €10 IIPOBEICHUS.

Bo3MoXHOCTH aHATIOrOBOTO MOAETMPOBAHUS Y TPAHHULIBI €70 TPUMEHUMOCTH.



MHWHOBPHAVYKHU POCCHUH

IOro-3anazHslii rocy 1apCTBEHHBIN YHHBEPCHTET

VTBEPXJIAIO:
Jlexan dakynbreTa

EctecTBeHHO-HAyUYHBIN
(Haumenosanue ¢-ma norHocmeio)

JX// [1.A. PsamonoB

(noonucs, unuyuans, pamunus)

« 3w OF 204/r.

PABOYAJS ITPOTPAMMA JTUCLIUTIJIMHBI

MozenrpoBaHie XUMHKO-TEXHOJIOTHYECKUX Ipo1ecCcoB

(HaumeroBanue OuCyuniuHol)

OITOIT BO 18.03.01 XumMuyeckass TEXHOIOTHUSL,

wWughp u HAUMEHOBAHUE HANPABTICHUS NOO20MOBKU (CREYUATLHOCUL)

HaIpaBJIeHHOCTD (Ipoduiib) « X MMHKO-TEXHOJIOTHYECKOE IIPOU3BOZICTBO»

HaUMeH0B8aHUe HanpasnesHocmu (NPouis, cneyuanusayuu)

¢dhopma oOyueHus 3a04Has
(oyHan, 0YHO-3G0YHARA, 3A04HAA)

Kypck — 2021
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Pa6oyvas mporpamMma JUCIMIUTHHBI cocTaBleHa B cootBercTBHE ¢ PI'OC BO —
GakanaBpHaT IO HampaBieHHIO MOAroToBkH (crenmanbHoctH) 18.03.01 Xumude-
cKas TexHosorus Ha ocHoBaHuM ydeOHoro rurana OITOIT BO 18.03.01 Xumudeckas
TEXHOJIOIMS, HANpPaBIEHHOCTh (Mpoduib) «XUMUKO-TEXHOIOTHYECKOe MPOU3BOJI-
CTBOY», OJJOOPEHHOr0 YueHBIM COBETOM yHUBepcHTeTa (MpoTokon Ne 9 «25» uioHs
2021r.).

Pa6ouas nporpaMma JUCHMIUIHHEI 00CYX€Ha H PEKOMEHI0BaHa K pean3a-
uud B obpaszoBaTenbHOM mporecce A oOydenus crymentoB mo OITOIT BO
18.03.01 Xwumuyeckas TEXHOJIOTMs, HANpaBIEHHOCTh (Npodwib) «XHUMHKO-
TEXHOJOIMYECKOe NIPOM3BOACTBO» Ha 3aceaHuu kadenpsl GyHIaMeHTAIbHOM XH-

MHUH U XUMUYecKor TexHosioruu Nel «31» aBrycra 2021 r.
(Haumerosanue kagheopui, dzﬂna[,;wlmgurgo’mtmona)

3aB. kadeapoii ~—_—Z5 "> Kysapmua HB.
PazpaboTuuk nporpamMmel v !
K.X.H., JOLUEHT ”]f/ﬁ / [Toxunaesa C./I.

( yuenas cmenenv u yuenoe 3eanue, @.1.0.)

JIMpeKTOp Hay4HOM GUOIHOTEKH W Makaposckas B.I".

/5

Pabouast mporpaMma QUCLUIUIUHBI ITEPECMOTpPEeHa, 00CYXIeHa U peKOMEeH-
JOBaHa K peaju3alil B 0Opa30BaTeIbHOM IPOLIECCe Ha OCHOBAaHHUU Y4eOHOTro
mana OITOIT BO 18.03.01 Xwmuyeckasi TEXHOJIOI' S, HAPaBIEHHOCTH (TIPOGdHUIIb)
«XVMHUKO-TEXHOJIOTHYECKOe TPOU3BOIACTBOY», ONOOPEHHOr0 Y4YeHBIM COBETOM
YHHBEpPCUTETa MPOTOKOI No  « _ » 20 r., Ha 3acemaHuu Kadenpsl QyH-
OaMEHTAIIBHON XUMHUH U XUMHYECKON TEXHOJIOTUH

(Haumenosanue kaghedpsl, 0ama, Homep nPomokona)

3aB. kadenpoit

Pabouasi mporpaMma JUCIMIUTHHBI NIEPECMOTpPEHa, 00CYyXIeHa ¥ PEeKOMEH-
JIOBaHa K peaju3alldd B 00pa30BaTEeIbHOM IIPOLIECCE Ha OCHOBAaHUU Y4eOHOTro
rwiana OITOIT BO 18.03.01 XumMuueckas TEXHOJIOTHS, HAPABICHHOCTH (IPOGHIIb)
«XHUMHKO-TEXHOJIOTHYECKOe MPOU3BOACTBO», OHOOPEHHOr0 YYEHBIM COBETOM
YHHUBEpCUTETA NMPOTOKOI N2 « _ » 20 r., Ha 3acefaHuu Kadeapsl_QyH-

JaMEHTaAJILHON XUMHUH U XUMHYECKON TEXHOJIOTHH
(naumenosanue kaghedpwi, dama, Homep nPOMOKoIa)

3aB. kadenpoi

Pa6oyasi mporpamMMa JMCLMIUIAHEI [IEPECMOTpPEHa, 00CYX/IeHa ¥ PEKOMEH-
JI0BaHa K peajM3alid B 00pa3oBaTelIbHOM Ipoliecce Ha OCHOBaHMU y4ueGHOro
rrana OITOIT BO 18.03.01 Xumuueckas TEXHOJIOTHS, HAPABIEHHOCTh (IpOoGHIb)
«XMMHKO-TEXHOJIOTHYECKOE IMPOU3BOJCTBO», OXOOPEHHOr0 YUYEHBIM COBETOM
yHHBepCUTeTa MpoTokon Ne  « _ » 20 1., Ha 3acenaHuu Kadeapsl_GyH-

JaMEHTAJILHON XUMHUHM U XMMHYECKON TEXHOJIOTUH
(Haumerosanue kageopel, 0ama, HOMep NPOMOKONa)

3aB. kadenpoit




1 Heas n 3agauyu gucuuiuinHbl. [lepedeHb MIaHUPyeMbIX pe3yJbTATOB 00Yy-
YeHHUs] MO0 AUCUMILIMHE, COOTHECEHHBIX € ILUIAHHPYEMbIMHM pe3yJbTaTaMHu
0CBOEHMSI OCHOBHOM NpodecCHOHAJILHON 00pa30BaTe/IbHO MPOrpaMMbl

1.1 Heanb AUCHUNIMHBI

(dhopMHUpOBaHKE Y CTYICHTOB MPECTABICHUS O MATEMAaTUYECKUX MOJIENISIX XUMHYE CKUX B3aUMO-
JEHCTBHUI U IPOLIECCOB Pa3IUYHBIX YPOBHEH, a Takke 0 paboTe ¢ TAKUMHU MOJAEISIMU JIJIs pelle-
HHUS HAYYHBIX U MPAKTUYECKUX 3a/1a4.

1.2 3agauu AU CHUILINHBI

1.

XMMHYECKOr0 Ipoliecca U ee o01Iero Buja.
2. Mcnonp30BaHKEe HAa NPAKTUKE OCHOBHBIX ITyTE€H MOJIy4EHU MATEMATUYECKUX MOJCIIEH,
a TaK)K€ UEPAPXUUECKOTr0 IIPUHIIMIIA COCTABIICHUS CTPYKTYPHBIX MOJEIIEH.
3. HaxoxIeHue ycCIIOBHM OJHO3HAYHOCTH B MAaTE€MaTUYECKUX MOJECIAX CTPYKTYpPHOIO
TUIA U KO (PUIIMEHTOB SMIINPUYECKUX MOJEIEH.
4. OcBoeHUE TEXHUKH KpPUTEPUATBHOTO HpPeoOpa3oBaHUsS MAaTEMATUYECKUX MOJesel
XMMHUYECKHUX MPOLIECCOB B paMKax (PU3MYECKOTO MOJIEIUPOBAHMSL.
5. IlpumeHeHHe Ha MpPaKTUKE OCHOBHBIX METOAOB M IOAXOAOB ONTUMHU3ALUU
TEXHOJIOIMYECKHX MPOLECCOB C UCII0JIb30BAHUEM MATEMAaTUYECKUX MOJEINEH IS 9THX LeNnel

N3yuenne OCHOBHBIX 00s3aTe€NbHBIX TpPEeOOBaHMI K MaTeMaTHUYECKOH MOJeNH

1.3 Ilepeyenb MIaHUPYyeMBbIX Pe3yJbTATOB O00y4YeHHS IO JUCHUILIHHE,

COOTHECCHHBIX

¢ IUIAHUPYEMBbIMH Ppe3yJbTATAMHM OCBOCHHSI OCHOBHOM

npo¢eccuoHaTIbLHOI 00Pa30BaTEIbHOI MPOrPaMMBbI

Ta6nuua 1.3 — Pe3ynbrarshl 00ydeHHs IO TUCIUTIINHE

IInanupyemvie pe3ynomamsi 0c6o-

eHUsl OCHOBHOU NPOPeCcCUOHATbHOU

00pa3oeamenvbHOU NPOSPaAMMbL

Koo u naumeno-
8aHue UHOUKAMO-
pa 00CmudiceHus

IInanupyemvle pezyromamol 00yuenust
no oucyuniune, COOMHECeHHble C UH-
ouKamopamu 00CmMuUICeHUss Komne-

(komnemeHyuu, 3aKpenieHHvle 3a KOMnemeHyuu, meHyul
OUCYUNTUHOUL) 3aKpenieHHoz20 3a
KOO KOM- HAUMeHOBaHUe OUCYUNTUHOTL
nemeHyuy KOMNemeHyuu
YK-3 Cnoco0Oen ocymectB- | YK-3.3 3namp: XMHU4ECKUH MIPOLIECC KAK CH-
JATh COLMAIbHOE B3a- | AHAJIU3UPYET creMy.
UMOJIEUCTBHE U pea- BO3MOJKHBIE 110- Ymemps: ipyMeHATH TpaHULIBI IPUME-
JIM30BBIBaTh CBOIO CJIEJICTBUS JINY- HMMOCTY MaTEMaTUYECKOTO MOJEIUPO-
pOJIb B KOMaHJE HBIX IEUCTBUN U | BaHUS B XMMUYECKON MPAKTHKE
IUIAaHUPYET CBOU | Baadems: HaBbikaMu (QU3MUECKOTO
JEeUCTBUS 1S 10- | MOJIETTMPOBAHUS U OCHOBHBIX €r0 3Ta-
CTHI)KEHUS 3aJ]aH- | HOB JUIs ONTUMU3AIMH TEXHOJIOrHye-
HOTO pe3ysbTaTa | CKHX IIPOLIECCOB
[IK-2 CnocoGen npoBoauth | [1K-2.2 3Hamp: AHATUTUIECKUE U YUCIICHHBIE

pa3paboTKy MaTepua-
JIOB C 3aJIaHHBIMH
CBOMCTBAMM C IyOJIH-
Kaluen MaTepuaioB

IIpunumaer pe-
LIEHHUE O KOPPEK-
TUPOBKE Iapa-
METpPOB IpolLecca

METO/IbI PEIIEHH TOCTaBICHHBIX 3a]1a4
Ymems: nipoBoTE 06pAOOTKY MH-
(opManuu 115 HOJTyYeHUS OJJTHO3HAY-
HOT'O OTBETA U MPHUHATHS PELICHUS
Bnaoemys: HaBbikaMu 00pabOTKH HH-
dopmariy npu NpoBeICHUN TEXHOJIO-
IMYECKUX PAacuyeTOB U KOPPEKTUPOBKU
apaMeTpoB
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2 Yka3aHue MecTa JUCHUILIMHBI B CTPYKType OCHOBHOI mpodeccuo-
HAJIbHOU 00pa30BaTeIbHOM POrPaMMbI

Jucuumnaa «MoaenupoBaHHEe XHUMHUKO-TEXHOJIOTUYECKUX IPOIIECCOBY
BXOJHUT B 4YacTh, (POPMUPYEMYIO YyYaCTHUKAMH OOpa30BaTEIbHBIX OTHOIIECHUMN
6ioka 1 «Jlucummnuuel (MOyJIU») OCHOBHOM MpodeCcCHOHAIBHON 00pa3oBaTelib-
HOM mporpaMMmbl — nporpammbl OakanaBpuata 18.03.01 Xumudeckass TEXHOIOTHS,
HanpaBiIeHHOCTh (TMPOodUiIb) «XUMHUKO-TEXHOJIOTHYECKOE MPOU3BOACTBOY. Jluc-
IUIUIMHA U3yYaeTcs Ha 3 Kypce.

3 O0beM NUCHUILIMHBI B 3a4€THBIX €IMHUIAX € YKA3aHHEM KOJINYeCTBa
aKajeMHYecKuX MJIH ACTPOHOMHUYECKUX YACOB, BbIIEJIEHHBIX HA KOHTAKTHYIO
padoty o0yyarommxcs ¢ npenoaaBaresieM (M0 BHAAM Y4eOHBIX 3aHATHI) M HA
CAMOCTOSITE/IbLHYIO PA00Ty 00y4aromuxcsi

OO6mast Tpy10€MKOCTh (00BEM) NTUCIUILUIMHBI COCTABIACT 3 3a4eTHBIC €U-
HUIlbI (3.€.), 108 akageMHUyecKux 4acos.

Tabmuna 3 — O0BeM TUCIUILIUHEI

Bunbl yueOHO# paboTh Bcero, yacos
OO0mast TpyJ0€MKOCTh TUCITATIHHBI 108
KonTakTHas pabora oOydaromuxcs ¢ npernojaBaTesieM 1o BUaam yueo- 10,1

HBIX 3aHITHH (BCETo)

B TOM YHCJIC:

JIEKIIUHU 4
n1abopaTopHbIE 3aHITHS 6
NPaKTUYECKHE 3aHATHUS 0
CamocrositenbHasi paborta oOyyaroumxcsi (BCero) 93,9
KoHnTpos (moAroToBKa K 9K3aMeHy) 0
KonTakTHas pabota no npoMexytouHoi arrectauuu (Bcero ATrKP) 0,12
B TOM YHCJIE:
3a4eT 0,12
3a4eT C OLICHKOU HE IIPeNyCMOTPEH
KypcoBas padoTa (IpOeKT) HE IpelyCMOTpEHa

9K3aMeH (BKIIIOYAsi KOHCYJIBTALMIO TIEPe] 9K3aMEHOM) HE IPElyCMOTPEH




4 Conepxxanue TUCHUILIAHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aeiam)
€ YKa3aHUEM OTBEIEHHOI0 HA HHUX KOJHMYECTBA AKAJAEeMHUYECKHX YACOB U BHI0B
Y4eOHBIX 3aHATHIA

4.1 Conep:kanue TUCHUILIAHBI

Tabnuua 4.1.1 — CoxepkaHue AWCHMIUIMHBIL, CTPYKTYPUPOBAHHOE MO TEMam

(pa3nenam)
Paznen (Tema) nucnu-

Ne Conepxanue
TUTHHBI

1 Mogens u ee onpezene- | Yto Takoe XMMHKO-TEXHOJIOTHIESCKUE MTPOIIECCHI KaK 00BEKT ISl MO-
HUe. XUMHYCCKHH TIPO- JeNMpoBaHus. Mojenn HaTypHble, MBICIUMBIE U MaTEMATUYECKUE.
1iece kak cucrema. 06- OcHOBHBIE TpeOOBaHMS K MOJENSAM. DKOHOMHUYHOCTh U TPaJyKTHB-
I B MaTeMaTHYe- HOCTh Mojened. Mojenb U OpurdHai: OOIIME YepThl U Pa3TUUMAL.
CKOT'O OIHCaHHs (yHK- JloIyCTUMOCTB U 11€J1€C000Pa3HOCTh MHOXKECTBA MOJIENIEH JUIsl OJHO-
HHOHMPOBAHUS CHCTEMBL | 1 opyrpnana. OCHOBHBIE ITyTH JOCTHKEHMS TPaTyKTHBHOCTH MOJIE-

Je. XuMHUUeCKui mporiece kak cuctema. OOImmMil BUI MaTeMaTuye-
CKOTO OnucaHusi (PyHKIIMOHUPOBaHMsS cUcTeMbl. OO U KOHKpET-
HBII BUJI MATEMATUYECKON MOJIEIH CUCTEMBI.

2 Hepapxuueckuii  npuH- | Mojenu ypoBHS AJIEMEHTApHOTO U Majioro oobeMoB. Mosenu pado-
IUII COCTaBJICHUS CTPYK- | yell 30HBI anmapaTta. Moxenu anmapata u arperata. Ilepexon ot mo-
TYPHON MATeMAaTHYECKOH | neneif HMKHEro ypoBHS K Oonee BhICOKOMY. KnHeTHueckue ypaBHe-
MozeIH HUSl B MAaTEMAaTUYECKON MOJIENIM CTPYKTYPHOTO THIA. 3aMEHAa YacTH

KMHETUYECKUX YpaBHEHM Ha OanaHcoBble. KuHeTHdeckue mopaenu
XMUMHUYECKHX MPOILIECCOB C SIBHO BBIPAKEHHBIMU JIMMUTHPYIOILMMU
CTaAUsMU.

3 Obupii Bua KpurrepHah- IepBas Teopust mogoOust Hetotona u e€ cnenctus. Bropas u tpetss
HBIX YpaBHEHUH W TpHE- . . R
MBI ero Haxoxierms B | TCOPEMBI no00ust. OO BU KpUTEPUATILHBIX YPaBHEHUH U PUE-
pAMKAX TeopuH rofoGus | MP! €TO HAXOXKICHHS B paMKaXx TeopHH 0100Ms1.

4 Mertonst  u  mpuémsbl | HaxoxxaeHue 00IIero Buia KpUTEPUATBHBIX YPaBHEHUH C TIOMOIIBIO
HaXOXACHUA  KOHKPCT- | merona aHanu3a pasMepHoOCTell. m—Teopema 1 €€ NUCTIONb30BaHuE.
HBIX BHJIOB KPUTCPHATL- | MeTo bl H IPUEMBI HAXOKICHUS KOHKPETHBIX BUIOB KDHTEPHAIb-
HbIX ypaBHCHIN HbIX ypaBHeHui. CripaBOYHbBIH GaHK KOHKPETHBIX KPUTEPUAIBHBIX

YpaBHEHMI M OCHOBHBIE IIPABMJIA TIOJIb30BAHMSL.

5 ITonse o ¢usnyeckoM | Posb ¥ 33124 BHIYMCIUTEIHLHOTO SKCIIEPUMEHTA. METO bl MOI00us
U MaTEMaTH4YECKOM MO- | 1 aHAJIOTHH B (GU3HMUYECKOM MOJEIUPOBaHNU. HEKOTOpBIE ATeMEHTHI
aenupoBanuy.  DuU3MYe- | teopuu noao6us. 3aqaHKe yCIOBUIM 0JHO3HAYHOCTH B PAMKAX TEO-
CKOC  MOJCIMPOBAHUC H | pyy momoOust. IHBapraHThI M KpUTepHH 110100151, Dusudeckoe Mo-
OCHOBHBIC  STAIBl  €T0 | nepppopanKe U OCHOBHBIE JTAlIbI €10 MpoBeaeHus. KpaTkas xapak-
TIpOBCACHHA TEPUCTHKA OCHOBHBIX 3TaroB. MU3UYECKOE MOJIETMPOBAHKE B XUMH-

YeCKOM MpakTrKe. JJoCTOMHCTBA U HEAOCTATKU UM. [ paHuIsl mpume-
HUMOCTH U MX 00OOCHOBAaHHE

6 I'panniel npuMeHUMOCTH | CTPYKTYPHBIA M SMITMPUYECKHUN TTOIXO/IbI K TOJYYCHHIO MAaTEMAaTH-
MaTEMATHIECKOIO MOJE- | yeCKOW MOJIENH XUMHUYECKOrO MPOLECCa U UX COMOCTABUTENbHAS Xa-
JMpOBaHUA B XHUMHYC- | pakrtepucTUKA. JIOCTOMHCTBA M HENOCTAaTKU KaXIOr0 W3 MOAXOIOB.
CKOM MPaKTHKe OO0nacTi IperMyIIECTBEHHOTO UCTIONb30BaHUs. [ paHUIbl TPHUMEHH-

MOCTH MaTeMaTUYECKOTO MOAETUPOBAHUSI B XUMUYIECKOM MPaKTHKE.

7 Onmumu3anus  TEXHOJIO- | BO3MOKHOCTH aHATIOTOBOTO MO/ICITUPOBAHUS M IPAHHIIBI €r0 MPUME-

THYCCKUX MPOICCCOB

HHUMOCTH. OHTI/IMI/IBaLII/ISI TCXHOJIOI'MYCCKUX IMPOLCCCOB. ITocTaHnoBka
3a7a4d ONTUMM3AIUK. Poab MaTeMaTHUECKOM MOJEIHN B 3TOM IIJIaHE.
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Ta6nuna 4.1.2 — CoaeprkaHue TUCIUILIAHBI M €T0 METOAMYECKOE 00ECTICUCHHE

Buapl nesrenbHOCTH Y ueOHO- DopMBbI TEKYIIETO Kom-

No Paznen (Tema) qek. | No | No  [MCTOmMUE-  [KOHTpONA ycmeBa- | oo
TTUCLIUATIIHHEI ’ CKHE MaTe- |[€eMOCTHU (1o Hele-

Hac | nab | mp. pHUajIbl 15IM cemecmpa) i

1 Monens u ee onpeaeeHUe.

XUMUYECKHI MPOIIeCC KaKk VK-3
cucteMa. OO BUI MaTeMa- 1 V1-3 K->
TUYIECKOTO OMUCAHUS (PYHKITH-

OHUPOBAHUS CUCTEMBI

2 |Mepapxuyeckuii MNPUHLMUI CO- V13 6 VK-3
CTaBJICHUsA CTPYKTYPHOM MaTe- 2 MYI’ HK—2’
MATHYECKON MOIEIN 2

3 |O0umii BUII KPUTEPHAIBHBIX|
YpaBHEHUH © TNPUEMBI  €ro 3 V1-3,6 YK-3,
HAXO0XK/IECHUSA B paMKaX TeOpUY MV1 I1K-2
moI00us P,C

4 Metonbl U TPUEMBI HAXOMKIEH V1.3, 6 VK3,
HHsl KOHKPETHBIX BUJIOB KPUTE- 3 MV1 K->
pUAIbHBIX YPaBHEHUIN

5 |[[ousartue o ¢uznvyeckom u Ma-

TEMAaTUYeCKOM  MOJEITHUPOBa- V1-3. 6 VK.3
HuM. DU3MYECKOE MOAEIUPO- 3 MYI’ HK—Z’
BaHHE M OCHOBHBIE 3TaIlbl €ro

pOBEICHUS )

6 [[paHulbl NMPUMEHUMOCTU Ma- V13,6 VK3,
TEMATHYECKOr0  MOJICIMPOBa- MY1 [K-2
HUSI B XUMUYECKON MPAKTHKE

7 OntuMuzanus — TEXHOJIOTHMYeH VK-3,

vV1,4,5 T
CKHX IIPOIIECCOB I1K-2
T — rectupoBanue, P — 3ammuTa (mpoBepka) pedeparoB C-cobecenoBanue
4.2 JlaGopaTopHblie padoThl M (MJIH) MPAKTHUYECKUE 3AHATUHSA
4.2.1 IlpakTueckue padoTbl
Ta6nuna 4.2.1 — Ilpaktuueckue paboTh

Ne |HammeHnoBanue J1abopaTopHOM pabOTHI O06bewMm, yac.

1 [Ipaktudeckas padota Nel. Cuctemsl eTMHUIL 2

2 |IIpakTudeckas pabota No2. du3ndeckne BETUUUHBI M SIMHHUITBI UX U3MEPEHUS 2

3 |IIpaktuaeckas padota Ne3. [IpakTnueckne acieKThl (PHU3UIECKOr0 MOACTUPOBAHMS | 2

Utoro 6

4.3 CamocrosTesbHas padora cryaeHToB (CPC)
Tabmnuna 4.3 — CamocTosiTeNbHasE paboTa CTYJICHTOB
No Cpok  |Bpewms, 3aTpauu-
"~ | HaumenoBanue pazaena (TeMbl) JUCHUIIIUHbBI BBIIIOJI- (BAEMOE Ha BBINOJ-
Henus |[Henue CPC, yac
1 Mogens u ee onpenienenre. XMMUYECKUHN MPOLECC KaK CUCTEMA.
OOmmit BUI MaTEMaTHUECKOTO ONHCAHUS (PYHKIIMOHHPOBAHUS CH- 2 13,9
CTEMBI
2 [MepapXu4ecKuil MPUHLMII COCTABJICHUsI CTPYKTYPHOM MartemaTtude-| 4 15
CKOM MOJCIU
3 |OO0wmmii BU KpUTEPUAIBbHBIX YPAaBHEHUH U IPUEMBI €r0 HAXOXKICHUS| 6 15
B paMKax TEOPHUH MOT00MsI
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4 |Metonsl B NpUEMBI HAXOXKICHUS KOHKPETHBIX BUJIOB KpUTEpHAIb- 8 15
HbIX YPABHEHUI

5 [[lousitie o gu3MyeckoM U MaTeMaTH4ecKoM MoaenupoBanuu. dusu-| 10 15
YECKOE MOJIEITMPOBAHUE U OCHOBHBIE ATAIlbI €I0 POBEACHUS

6 |[’'paHUIBI TPUMEHUMOCTH MAaTEMaTHYECKOIO MOJECIUPOBAHUSA B XU-| 12 10
MUYECKON IMPAKTHUKE

7 |OnTuMH3aIMS TEXHOJIOTMYECKUX MPOLIECCOB 14 10

Hroro 93,9

S IlepeyeHb y4eOHO-MeTOAUYECKOr0 OOecreYeHus I CAMOCTOATE Ib-
HOI padoThI 00Y4aKOUIUXCS M0 AUCHUILIINHE

CTyneHTbl MOTYT MPH CAMOCTOSATEILHOM HU3YYEHHH OTIEIBHBIX TEM M BOMPOCOB JUCIH-
TUTMH TI0JIb30BAThCsl YUEOHO-HATMIAJHBIMU MTOCOOUSAMH, Y4eOHBIM 000pyIOBaHUEM M METOIMYE-
CKUMHU pa3paboTkamu Kadenpbl B pabouee Bpems, ycTaHOBJIEHHoe lIpaBuinamMu BHYTpEHHEro
pacrnopsiika pabOTHUKOB.

VY4eOHo-MeToAMuecKoe obecrieueHue Ulsl CaMOCTOATENbHON paboThl 00ydaroumXxcs Mo
JAHHOW JUCLUIIINHE OPraHU3yeTCs:

bubuOmeKoll yHugepcumema.

e  OuOIMOTEYHbIM (POHJA YKOMIUIEKTOBAH y4eOHON, METOANYECKOHN, HaAyYHOH, epHoIu-
YECKOM, CIIPABOYHON U XYA0KECTBEHHOU JINTEpaTypou B cooTBeTcTBHHU ¢ YII 1 nannou PII/L;

e 1MeeTcs JIOCTYIl K OCHOBHBIM MH(OPMAIIMOHHBIM 00pa30BaTeIbHBIM pecypcaM, UH-
(dopMalnoHHON 0a3e JaHHBIX, B TOM 4ucie O0ubianorpaduueckoi, BO3MOKHOCTb Bbixoja B MH-
TEpHET.

Kagheopoii:

e nyTeM obecrneyeHus: JOCTYIHOCTH BCEro HEOOXOJIMMOTro y4eOHO-METOAUUYECKOIO U
CIIPaBOYHOI'0 MaTepuala;

® [yTeM NPEJOCTaBJICHUS CBEICHUN O HAIMYMM Y4eOHO-METOIUYECKOH JINTepaTyphl,
COBPEMEHHBIX IIPOrPAaMMHBIX CPEACTB.

e IyTeM pa3paboTKHU:

— METOAMYECKHX PEKOMEHJAlMH, MOoCcOOUi MO OpraHu3aluu CaMOCTOATEIbHON palbOThI
CTYJCHTOB;

— BOIIPOCOB K 3aueTy; TeM pedepaTos

—METOANYECKUX YKa3aHUH K BBINOJHEHHUIO IPAKTUUECKUX PAadOT U T.JI.

munozpagueil ynugepcumema.:

— [IOMOIIIb aBTOPaM B MOJTOTOBKE U U3JIaHUM HAYYHOU, yueOHON U METOJ MIEeCKON JIuTe-
paTypel,

—yZIOBJIETBOPEHHE NMOTPEOHOCTH B TUPAKUPOBAHUM HAay4HOH, yueOHOW M METOANY €CKOMI
JIUTEPATYPHI.

6 Obpa3oBaTe/ibHbIEe TEXHOJOTHH. TeXHOJIOTMU MCNIOJb30BAHUS BOCIH-
TATEJbHOT0 MOTEHIIHAJIA U CIUIJINHBI

Peanmauml KOMIICTCHTHOCTHOT'O ITOAXO0Ja MPECAYCMATPHUBACT IINPOKOC UCIIOJIb30BAHHC B
O6paSOBaTeHLHOM MponecCcC aKTUBHBIX 1 MHTCPAKTUBHBIX (1)OpM IIPpOBCACHUA 3aHATHN B cOYETa-

HUU C BHEAYIUTOPHOU paboOTOM ¢ 1eabio GOpMHUPOBaHUS YHHUBEPCATbHBIX M MPOQECCHOHATBHBIX
KOMITETCHITUH 00yYarOIIMXCS.

Tabnuua 6.1 — aTepakTUBHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH, UCIIOJIb3Y -
MbI€ MPH MPOBEJACHUH aYJUTOPHBIX 3aHITHI

No HaumenoBanue paszzena (TemMbl JIEKLINH, Hcnonb3yemble HHTEPAKTUBHBIE O6mbewm,
| MpaKTUYECKOTO MJITU JIa0OPATOPHOTO 3aHsTHs) 00pa30BaTEeNbHbBIC TEXHOJIOTHH Jac.
1 Jlexumsa «OOIMIA BUA KPUTEPHAIBHBIX ypaB- | Pa30op KOHKPETHBIX CUTYAIHit 2

HEHWMI U IPUEMBI €r0 HaXOKICHMS B paMKax
TEOPHH 110100USD

2 | Ilpaktudeckas pabota No2. ®usuyeckue Be- | Pa3bop KOHKPETHBIX CUTYalUii 2




’ JMYUHBI 1 CAWMHHUIBI UX U3MCPCHUA ’

Uroro: 4

CopepxaHue TUCHUILTUHBI 001a/1aeT 3HAUYUTEIBHBIM BOCIUTATEIBHBIM TOTEHIIUATIOM,
MIOCKOJIbKY B HEM Hay4HbI OMNBIT yejgoBedyecTBa. Peannszanus BOCHUTATENIBHOTO MOTEHIMAA
JUCIUIUIMHBI OCYIIECTBISETCS B paMKaX €IMHOr0 00pa30BaTeIbHOIO M BOCHHUTATEIBHOTO MPO-
1ecca U CrocoOCTBYET HENPEPhIBHOMY Pa3BUTHIO JTMYHOCTH Kaxaoro obywarouierocs. Juciu-
IUTMHA BHOCUT 3HA4YMMBI BKJIaa B (opMHUpOBaHHE MPOQPECCHOHATBHOMN KYIbTYphl 00yYaromux-
csi. ComeprkaHue TUCIUILTUHBI CIOCOOCTBYET MPOQECCHOHATBHO-TPYIOBOMY BOCITUTAHHIO 00Y-
YaIOIIUXCSL.

Peanu3zanus BociuTaTeIpHOIO MOTEHIIMANA JUCHUILIMHBI TIOIpa3yMEBaeT:

— IIeJIeHaIpaBIeHHbIH 0TOOp MpernoaBaTeseM M BKIIOUYEHHE B JIGKIIMOHHBIA MaTepuall,
MaTepualn Ui NMPAaKTUYECKUX 3aHATHH conepiKaHHs, TEMOHCTPUPYIOLIEro oOydarommmes o0-
pasLbl BBICOKOTO MPO(ecCHoHaNIN3Ma YUYEHBIX U X OTBETCTBEHHOCTH 3a PE3yJIbTaThl U MOCIE-
CTBUS 1€ATEIBHOCTH JIJIsl IIPUPO/JIbL, YEIOBEKA U O0IIeCTBA.

— TpUMEHEeHHe TEeXHOJIOTHi, (opM U METOJ0B MpenoiaBaHus AUCUUIIINHBI, UMEIOLIIX
BBICOKHMI BOCIMTATENIbHBIN APPEeKT 3a cUeT COo3AaHMs YCIOBUI IS B3aUMOJAEHCTBHS 00ydaro-
IIMXCS C MperojaaBaresieM, APyTUMU 00yYarolMMHUCs, MPeICTaBUTeNsIMU pabdoToaareneil (pas-
00p KOHKPETHBIX CUTyaIui );

— JUYHBIA pUMEp MpernoAaBaTelis, IeMOHCTPALUI0 UM B 00pa30BaTEIbHON AesATENbHO-
CTH U OOILIEHUH ¢ 00YYaIOLIMMHUCS 32 paMKaMU 00pa30BaTEILHOTO MpoIiecca BHICOKOM 001el u
npodeccuoHanbHOM KyJIbTYPBL.

Peanuzanuss BocHUTaTeNBbHOTO NOTEHIMANAa JAWCLUMIUIMHBI Ha YYEOHBIX 3aHATUAX
HallpaBJIeHa Ha MOJJiepKaHle B YHUBEPCUTETE €IMHOM pa3BHBaroliel oOpa3oBaTesIbHON U BOC-
MUTATEeNbHON cpeabl. Peanu3alys BOCIUTATEIbHOIO MOTEHIMANA AUCHUIUIMHBI B XO€ CaMOCTO-
ATEIbHONU paboThl 00yUaOIIMXCs CIIOCOOCTBYET PA3BUTHIO B HUX LIEJIEYCTPEMIIEHHOCTH, MHUIIH-
aTUBHOCTH, KPEATUBHOCTH, OTBETCTBEHHOCTH 32 PE3yJIbTaThl CBOEH pabOThl — KayecTB, HEOOXO-
JMMBIX JIJIS1 YCHEIHOW CONMAIN3aluU U TPO(PEeCCHOHATBHOTO CTAHOBJICHUS.

7 ®oHI OLEHOYHBIX CPEACTB /sl MPOBEACHUS MPOMEKYTOYHON aTTe-
cTalUU 00y4aIoIIUXCH MO U CIUIIMHE

7.1 IlepeyeHb KOMIIETEHUMI € YKa3aHMEM J3TANOB UX (POPMHUPOBAHMS B
npomecce OCBOEHHsI OCHOBHOI mpodeccuoHAJILHOM 00pa3oBaTe/ibHOI NMPO-
rpaMmabl

Tabnuna 7.1 — Dtansl popMUPOBAHUS KOMIIETEHITUM

Kon n HanmenoBa- | Drtanbl GOpMUPOBaHUS KOMITETCHIIMH M JUCHMIUIMHBI (MOIYJIN) M MPAKTHKU, TIPH
HUE KOMIIETCHIMH | U3y4eHHH/ IPOXOXKICHUH KOTOPBIX (hopMHpyeTcs JaHHasi KOMIETEHIIUS
HaYaJIbHBIA OCHOBHOU 3aBEPIIAIOLIUIA
1 2 3 4
VK-3 Cmocob6en | Beenenne B nampasine- | OcHOBHBIE BUABI KOHTpOJs 3a | [Icuxomorus
OCYIIECTBIIATH HUE TIOJArOTOBKH W IUIA- | XOJOM TMpoTeKaHusi xumuue- | [IpomsBoacTBeHHast
colManbHOe B3a- | HUPOBAaHHE NPO(ECCHO- | CKUX MPOLECCOB IpeIIUIUIOMHAS
uMoneiicTBie  u | HATPHOM Kapheper MopenupoBanue XHUMHUKO- | TIPAKTHUKa
VYuebHo- TEXHOJIOTHYECKUX TPOIECCOB
peaJIn30BbIBATH
ucclieioBarenbekas pa- | TeXHOIOrus MONMMMEPHBIX Ma-
CBOIO POJIb B KO-
00Ta CTy/IeHTOB TEepHUaJIOB
MaHJIe
[IK-2 CnocobeH | XUMHYECKHE TTPOIIECCHl XMMHUYECKOW TEXHOJIOT UK IIpousBojicTBEHHAA
MpOBOAUTH  pa3- | bamaHcoBwie pacueTsl B XUMUYECKOM mpakTuke/ Tex- | mpenaurnioMHas
pabOTKy MaTepu- | HOXUMHUYECKHE PACUCThI MpaKTUKa
aJioB C 3aJlaHHbI- | [[poMBIIIIIEHHAs 3KOTOTUA AnmnapatypHoe
MH CBOMCTBaMHU € | T€XHOJIOrHs MOJMMEPHBIX MATEPHAJIOB 0pOpMIICHHE XHMH-
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nmyonuKanuen
MaTepuaIoB

COB

OcCHOBHBIC BHUJBI KOHTPOJA 3a XOAOM IIPOTCKAHUIA
XUMHYCCKUX ITPOLECCOB
MO[[GJIHpOBaHI/Ie XUMHKO-TCXHOJOI'MYCCKHUX ITPOLEC-

KO-TEXHOJIOTU4eC-
KHX MPOIIECCOB

7.2 Onucanue nokasareJieil ¥ KpuTepueB OLICHUBAHUS KOMIIETCHIIUHA HA
Pa3JIMYHBIX 3Tanax uX (JOPMHUPOBAHMS, ONTUCAHNE IKAJ OLlCHUBAHUA

Ta6nuua 7.2 — [loka3aTenu U KpUTEpUM OLICHUBAHUSI KOMIIETEHIIUM, 1IKaia

OLCHUBaHUA
Kon xom- | Ilokazatenu | Kpurepuu u mikana orieHUBaHUS KOMIIETEHIIUN
IICTCH- OLCHUBAHUA | [ToporoBslii ypoBeHb | [IpoaBuHYTHIN Bricokuii ypoBeHb
LMK/ OTall | KOMICTCH- | («yHOBJICTBOPUTEIb- | YPOBEHB (XOPO- («OTITIHOY)
nuu HO) 1oy )
YK-3/ YK-3.3 3HaTb: 0COOEHHOCTH  |3HATh: OCHOBBI QOU- 3Hamb: XUMUUECKUN
OCHOBHOH |AHaINU3UPYyET XUMHUKO- 3UYECKOI0 U MaTe- [[IPOLECC KaK CUCTEMY.
BO3MOJKHBIE [TEXHOJIOTHYECKHX MPO- MAaTUYECKOTO MOJie- |Ymemb: IPUMEHSTh Ipa-
MOCJIEACTBUSL [IECCOB U ATAlbl GU3M- [TUPOBAHUSA HHLbI IPUMEHUMOCTHU Ma-

IIMYHBIX Nei-
CTBUH U IIa-
HUPYET CBOU
MEeNCTBUS I
ITOCTHIKEHHU S

4EeCKOI'0 MOJIENTMPOBa-
HUS

YMeThb: IPOBOAUTH
KpUTEepUaJbHbIE TPE0o-
pa3oBaHus

YMeTh: onpejie-
JIATh YCIOBHS OJTHO-
3HAYHOCTH
Baagerh: HaBbIKa-
MU COCTaBJICHHUS

TEMaTUYECKOIO MOJIEIH-
POBaHMS B XUMUYECKOU
[PaKTHKE

Bnaoems: HaBbikaMu Gu-
3M4E€CKOTr0 MOZEIUPOBa-

3a7aHHOTO  |ByajeTb: HABBIKAMM ~ |MAaTEMATUYECKOTO  [HUS U OCHOBHBIX €T'0 3Ta-
[pe3ynbpTata  [IpOBEACHUS KPUTEPU- |OMUCAHMS (PYHKIIMO- OB JUISl OITUMHU3ALIUH
aJIbHBIX NPeo0pa3oBa- |HUPOBAHUS CUCTEMBI [TEXHOJIOTHUECKUX TPO-
HUN LIECCOB
IK-2/ [1K-2.2 3namb: XUMUKO- 3namb: OCHOBHBIE 3HAMb: AHATUTUUYECKUE U
Hayanb-  [[I[pyHUMaer [TEXHOJOTMYECKHE NPO- [3aKOHBI, JIEXKAIIUE B UUCICHHBIE METOIbI pe-
HBII , OC- |pelIeHHE O  |IeCChl KaK OOBEKT UIsl  [OCHOBE PAacUyeTOB  [ILIEHHUS IMOCTaBJICHHBIX 3a-
HOBHOW  [KOPPEKTUPOB-MOACIUPOBAHUS YMeThb: IPOBOJIUTS [1ad
KE [1apaMeT- |YMeThb: COCTaBJIATh [MOCTaHOBKY 3aJ1a4i |Ymemp: IpoBOUTH 00-
[pOB mpoliecca o0l BUJ MaTeMaTh4e- (ONITUMU3ALNUN TeX- [pabO0TKy MH(OpMALIUK 115

CKOT'0 OmucaHus (yHK-
[IMOHUPOBAHUSI CCTEMbI
Buiagers: HaBBIKAMH
(U3HIECKOTO MOACIHU-
pOBaHUs

HOJIOTHYECKOTO
npoiecca
Biaaaerb: HaBBIKa-
MH Iepexoaa OT MO-
nieJIer HIKHETO
YpOBHSI K O0siee BbI-
COKOMY.

[MOJTyYCHHS OTHO3HAYHOTO
OTBETA U TIPUHATHS Pellie-
HUS

Brademsb: HaBBIKAMU 00-
paboTku HH(pOpMaLUH
[IpU POBEICHUH TEXHO-
JIOTHYECKUX PAaCYeTOB U
KOPPEKTHPOBKH ITapameT-

poB
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7.3 TunoBbie KOHTPOJIbHBIC 32JaHUS WIM MHbIe MaTepHaJibl, He00XO0-
AUMBIE 1JI51 OLEHKH 3HAHUM, YMEHHIi, HABBIKOB M (MJIM) ONBITA JeSITeILHOCTH,
XapaKTepU3yLWHUX 3Tanbl (POPMHPOBAHUA KOMIIETEHIHMH B Ipolecce 0CBoOe-
HUS OCHOBHOM npodeccHOHAJIBLHOM 00pa30BaTe/IbHOM IPOrPaMMbI

Tabmuna 7.3 - [TacmopT KOMIUIEKTa OIIEHOYHBIX CPEJCTB JIJIs TEKYIEero KOH-
TPOJIS YCIIEBAEMOCTH

Koa xontpo- | Texno- Ouenounsle cpeactBa | Onucanue
Paznen (tema) qucuunin- JMpyeMon ROTHA Ne Hal
No - KOMIIETEH- ¢dopmu- | Hanmenosa- sana- OIICHUBA-
uu (UM ee | pOBaHUS | HUE .. | HUSA
YacTH) i
1 | Mogenb u ee onpenene- Jlexuus, | 3agaHue K CornacHo
Hue. XMMUUYECKUH ITPOLECC MIPaKTU- | PAKTUYECKON Ta611.7.2
Kak cucteMa. O0Immii B Jeckas, pabote Nel
MaTeMaTUYECKOrO OMUCa- CPC KOHTPOJIbHBIE
HUS (QYHKIIHOHHUPOBAHUS BOIIPOCHI
CUCTEMBI
2 | MepapxudecKkuil MpUHITUTT CornacHo
COCTABJICHUS CTPYKTYPHOM Tabn.7.2
MaTeMaTH4eCKON MO IeIn VYK-3, IIK-2 1-20
3 | OOumit B KpuTepHUaib- CoriacHo
HBIX YpaBHEHUN U IPUEMBI Tabn.7.2
€ro HaXOXKJICHUS B PaMKax
TEOPHH TI0T00US
4 | MeToasl ¥ IPUEMBI CornacHo
HaXO0X/IEHUSI KOHKPETHBIX Ta61.7.2
BUJIOB KPUTEPHATBHBIX
YpaBHEHUI
5 | Ionstue o puznueckoM u Jlexuns, CornacHo
MaTeMaTHUYE€CKOM MO/IEIH- MPaKTH- Tab1.7.2
poBaHNH. PUIMUECKOE MO- yeckas, KOHTpOJbHBIC | 21-
JETUPOBAHNUE 1 OCHOBHBIE CPC BOTIPOCHI 27
3TaIlbl €ro MPOBEACHHS
6 | I'panuusl npumenumoctn | YK-3, I1K-2 CornacHo
MaTeMaTHYECKOro MoJie- Tewmsl pedepa- P Ta611.7.2
JIMPOBAHUS B XUMHUYECKOM TOB
NPAKTUKE
7 | OnTuMu3anys TeXHOIOTH- T BT3 | CornacHo
YECKHX MPOLIECCOB Ta611.7.2

HpI/IMepBI THUITIOBBIX KOHTPOJIbHBIX 3aIIaHI/II>'I JIS IIPOBCACHU A

TCKYHICTO KOHTPOJIA YCIIEBACMOCTH

Bomnpocsl o pazneny (teme) 1. «Moaens u ee onpeeneHue.»

1. CymnocTs pu3HUECKOr0 MOJEINPOBAHHUS, €F0 OCHOBHBIE STAIlbl M POJIb B PEIIECHUHU TEX-

HOJOITNYCCKHUX M UCCIICIOBATCIBCKUX 3aaa4.

2. Teopus mo100Ms KaK TEOPETHUECKAass OCHOBA (PU3HUESCKOTO MOJICITUPOBAHHMS.
3. Crioco0 3a1aHus yCIOBHI OJJHO3HAYHOCTH B TEOPHH MTOI00US.
4. OCHOBHBIEC TEOPEMBI TEOPUH TTOTOOMS.

Bomnpocsl B TecToBoi# (hopme 1o pazaeny (teme) 1.
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1. Tunsl Moaenei B MoennpoBaHuy. BeiOpaTh npaBuiIbHBINA BapUaHT:
A) marepuasibHast MOJI€JIb, MBICIIEHHAs MOJIE€JIb, MATEMaTHUECKAasi MOJIEIIb;
b) opurunan, MaremaTuecKasi MOZEJb; TEXHUYECKAsI MOJEINb,
B) nn>xeHepHas MOJieb, ONBITHASI MOZIEIIb, BUPTyaJIbHAs MOJIEIb
2. B cxemaTHyeckoM N300paskeHUH CUCTEMBI, BXO/1bI WM (PaKTOPBI CUCTEMBI 0003HAUCHBI:

znl &l =zl Ll ozl

hy— —Vi
h,— —Y2
1

h;— Vs

— —....
hy— —¥k

X ™ X% T T %7
A)x,z,h Bb)h,y B)x,z Ni J1) OTCyTCTBYIOT

Tewmsl pedepaTon

1. IlpenmymiecTBa M HEJOCTATKH MAaTEMAaTHYECKOTO MOICTMPOBAHNS KaK METO/1a Mcclie-
JOBaHUSI.

2. ®u3nvecKoe MOAECTUPOBAHUE M MBICIICHHBIE SKCIIEPUMEHTHI.

3. Cnenudurka MOAETUPOBAHUS B XUMHUYECKON TEXHOJIOTUU

4. MaTtemaTHueckas MoJieTb B 0e3pa3MepHBIX IEPEMEHHBIX

5. Onpenenenuie 6e3pa3MepHBIX IEPEMEHHBIX

6. [IpencraBnenue Mmoaenu B 6e€3pa3MEpHOM BHJIE.

7. Bo1i6op O6e3pa3MepHBIX KOMOMHAIIMN U TIEPEMEHHBIX

[TonmHOCTBIO OLIEHOYHBIE MaTe€pUalibl U OLICHOYHbBIE CPEJICTBA JJISI MPOBEACHUS TEKYILETO
KOHTPOJI yCIIEeBAEMOCTH MpeAcTaBiIeHbl B YMM 1o nuciumivHe.

TunoBble 3aaHus VTSI TIPOBEACHUS ITPOMEKYTOTHOHN aTTeCTaIHH
o0ydJaronuxcs

Ilpomeosicymounasa ammecmayus TO TUCUUIUIMHE NMPOBOJUTCS B (opMe 3adera. 3auer
IIPOBOJUTCS B BUJI€ OJJAHKOBOT'O M KOMITBIOTEPHOI'O TECTUPOBAHMSI.

JIist TeCTUPOBAHUS HCIIONB3YIOTCS KOHTPOJbHO-U3MepuTenbHbie Matepuansl (KUM) —
BOIIPOCHI U 3aJ]aHUsl B TECTOBOI (hopme, cocTaBisromue 6aHk TectoBbix 3ananuii (bT3) mo nuc-
LUIIJIMHE, YTBEPKACHHBIM B YCTAHOBIEHHOM B YHUBEPCHUTETE MOPSAJIKE.

[IpoBepsieMbIMM Ha MPOMEKYTOUHON ATTECTALMM DJIEMEHTaMH COJEPIKAHUS SBISAIOTCS
TEMbl JTUCUUIUIMHBI, YKa3aHHbIE B pasjeie 4 HacTosled mporpamMMbl. Bce TeMbl TuCHUIIITMHBI
otrpaxxeHsl B KM B paBnbix nomnsax (%). T3 Bxitouaer B cedsa He MmeHee 100 3ananuii u nocro-
STHHO TomnoJiHseTcs. bT3 XpaHuTcs Ha OyMa)kHOM HocuTesne B coctaBe YMM M 3IEKTPOHHOM
Buze B DOC yHuBepcurera.

J7ist IpOBEepKU 3HAHUI UCTIONB3YIOTCS BOIIPOCHI U 3aJaHMs B PA3ITUYHBIX (popmax:

— 3aKpbITOH (C BHIOOPOM OJHOT'O MJIM HECKOJIBKUX ITPABUIIBHBIX OTBETOB),
— OTKpPBITOH (HEOOXOAMMO BIHCATh MPABUIHHBIN OTBET),

— HAa yCTaHOBJICHUE NIPaBUJILHON MTOCJIEI0BATEIBHOCTH,

— HAa yCTaHOBJICHUE COOTBETCTBHSI.

Ymenus, nagoiku (unu onvim deamenbHocmu) u KomMnemeHyuy IPOBEPSIOTCS C MOMOIIBIO
KOMIIETEHTHOCTHO-OPMEHTUPOBAHHBIX 337a4 (CUTYyalMOHHBIX, IPOM3BOJCTBEHHBIX HJIM KeHCO-
BOI'0 XapakTepa) U pa3IMYHOrO BUJA KOHCTPYKTOPOB.

Bce 3agaun sBistoTCS MHOTOXO0J0BBIMU. HekoTopele 3amauu, NMpOBEPSAIOIIUE YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIUH, SBIISAIOTCS MHOTOBapUAHTHBIMU. YacTh yMEHUM, HABBIKOB U
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KOMITETCHITMI MPsIMO HE OTpakeHa B (OpMyJIHMpOBKaxX 3ajad, HO OHH MOTYT OBITh MPOSIBJICHBI
00yYarOIIMMUCS TIPH UX PEIICHUH.

B xax et Bapuant KM BKIIIOYAKOTCS 3aJIaHUS 110 KAXKJAOMY MPOBEPSIEMOMY BIEMEHTY
COJIepKaHUsI BO BCEX MEPEUMCICHHBIX BBINIE (OpMax M Pa3HOTO YPOBHS CIOKHOCTH. Takoi
dbopmat KM 1103BOJIIET OOBEKTHBHO ONPEACIUTh KA4€CTBO OCBOCHHUS 00YYarOIIIMMHCS OCHOB-
HBIX 3JIEMEHTOB COJICPIKAHUS TUCITUTUTUHBI B YPOBEHD C(HOPMHUPOBAHHOCTH KOMIICTCHIIHN.

[IprMepsI TUIIOBBIX 3aJaHUM AJIs IPOBEICHHS TPOMEKYTOYHOM aTTECTAUN
00yJaroImmuxcs

3angaHue B 3aKpbITON dhopme:

I'pacdmyeckuit MeTos perieHns MaTeMaTUYeCKON MOJIeNH

A) OCHOBaH Ha mpHUeMax MHTETPUPOBaHUSA U MU HepeHINPOBAHNS, HAX0KICHUN KOPHEH
YPaBHEHHS], PEILIEHUU TPAHCLEHJCHTHBIX ypaBHEHU S, U HepeHIINaIbHBIX YPAaBHEHUM U CUCTEM
YPaBHEHUH;

b) MeTobl ¥ IpueMbl anreOpsl, BICIIEH MaTEMAaTHKH, TPUEMbl MAaTEMAaTHYECKOTI'O aHaJIH-
3a, O3BOJIAIOIINE BBINTU HA KOHKPETHBIN PE3yJIbTaT;

B) Ha anroputmu3anuu 3aaauy;

I') Ha mpeoOpa3oBaHKUK PEILICHUU MAaTEMATUYECKOI MOJIEJIN B aHAJIOT 110 pe3yjibTaTaM, HO
C U3MEHEHHOW MaTeMaTU4YecKOi (OopMOii B CTOPOHY MOJIeNel, Ha KoTopble paccuuTana OBM

3amanue B OTKPBITON Qopme:

YpaBHeHus mogo6wus - 3TO
MeTtoa pa3zmMepHOCTEH - 3TO

3a,uaHHe Ha YCTAHOBJICHHC HpaBHHBHOﬁ IIoCJICA0BAaTCIBbHOCTH,

A) BBINOJTHUTH NPOU3BEJEHUE COOTBETCTBYIOLIMX [1apaMETPOB Ha IOCTOSIHHBIE YHCIICH-
HbIE MHOKUTEIH;

b) 3nas nuddepennnanpsHoe ypaBHEHHUE, ONKCHIBaIOIIEe JaHHBIA Kiacc sBJICHUH, (op-
MYJIUPYIOT 01001€e YCIOBHM OTHO3HAYHOCTH ISl TPYIIIBI TOTOOHBIX SABJICHUI

B) KonctanTsl mogo6us, Kak MOCTOSIHHBIE BEJIMYMHBI BEIHOCAT 3a 3HaK qud depeHiuana

I') nuaaukaTop (MHAMKATOPBI) MO00US IPUPABHUBAIOT UX EIUHUIIE.

?)aI[aHI/Ie Ha YCTAHOBJICHHUEC COOTBCTCTBUSA:

1 | IIceBqOrOoMOTEHHBIE | @ | MaTEMaTHYECKOE MPECTABICHUE PEATbHOCTH, OJIUH U3 BAPUAHTOB
cpenabl MOJIEJIM KaK CHCTEMbI, UCCJIEIOBaHNE KOTOPOM MO3BOJISET IMOTY-
4aTh HH(POPMAITUIO O HEKOTOPOU IPYTOi cCUCTEME

2 | Mozenb CIUIOIIHOM | 6 | cuCTeMBbl, B KOTOPhIX MOKHO IIpeHeOpeub pa3IniyueM apaMeTpoB

cpeasl mpoliecca B pa3HbIX TOUKaX;
3 | maTematuyeckas B | MOJKHO IpeHeOpedb pa3auyueM MapaMeTpoB Ipoliecca B pPa3HbIX
MO/JIeNb TOUYKax

KOMH@TGHTHOCTHO—OpI/IeHTI/IpOBaHHaﬂ 3agayda:

Hcnonb3yst METOIbI U IPUEMBI TEOPUU aHAJIU3a PA3MEPHOCTEH, ONPENEIUTh OOIIUNA BUJT
KPUTEPUAIILHOTO YPaBHEHMsI, €CJIM U3BECTHO, YTO: B MpOIleccax MHEBMAaTHYECKOIO pa3MellnuBa-
HUS JKHJKHUX Cpell Ta30M MMEET MECTO UCTEUYEHME ra3a B JKUIKYIO Cpeldy. YCTaHOBJIEHO, YTO
JUaMETp Ta30BOro My3bIpbKa 3aBHCHUT OT AMAMETpa MoJarolero orsepctus do, yAE€IbHOTO Beca
rasza yq (AMCIepcHOM cpenbl) M KHUAKOCTU Yc (CIUIOMIHOM Cpenbl), a TakKe MOBEPXHOCTHOIO
HATSDKEHUS KUJKOCTH Gc, T.€. d = f(do, Y4, Yc, OC).

[ToTHOCTBIO OIIEHOYHBIE MATEPUANIBI U OLIEHOYHBIE CPEJICTBA ISl TPOBEACHUS TPOMENKY-
TOYHOW aTTECTAI[UU O0YYAIOMUXCs TPEACTaBICHBI B YMM 1Mo qucCHIUILIHHE.
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7.4 MeToanuecKkue MaTepuaJibl, ONpeaeaoiue Npouexypbl OneHnBa-
HUS 3HAHUH, YMEHHN, HABBIKOB U (MJIH) ONBITA JeATEJbHOCTH, XapPAKTEPU3y-
IOLIUX 3Tanbl (POPMUPOBAHUA KOMIIETEHIIH A

[Ipouenypsl olleHUBaHUSI 3HAHUW, YMEHHI, HABBIKOB U (WJIM) OTBITA JAESATEIBHOCTH, Xa-
PaKTEPHU3YIOMUX dTarbl (OPMUPOBAHHUS KOMIIETCHIIUN, PETYIUPYIOTCS CIEIyIONMMH HOpMa-
TUBHBIMU aKTaMH YHUBEPCHUTETA:

— mnonoxenue I1 02.016 «O 6amIbHO-PEUTHHTOBOI CHUCTEME OIICHUBAHUS PE3yJIbTAaTOB
00y4eHHs 110 JUCIUITHHAM (MOIYJISM) U MPAKTUKAM MPU OCBOCHHUH O0YyUaroIMMHUCS 00pa3oBa-
TEIBHBIX TPOTPAMM);

— METOAMYECKHE YKa3aHHSs, UCIOJIb3yeMble B 00pa30oBaTeIbHOM IIpoliecce, YKa3aHHBIC B
CITUCKE JIUTEPATYPHI.

Jnst mexywezo koumponsa ycnesaemocmu TO TUCHUIUIMHE B paMKax JEHCTBYIOIIEH B
YHUBEpPCUTETE OANIBHO-PEUTUHTOBON CHCTEMBI TPUMEHSETCS CIETY IOIIUN MOPSA0K HAYUCICHUS
0aJoB:

Tabnuna 7.4 — Iopsaok Hauncnenus 6amioB B pamkax bPC

®opMa KOHTPOJIA MuHuManbHbIN 6at MaxkcumanbHbIi 0asn
Oamn | mpuMedaHue Oam1 | mpuMeuyaHue

[Ipaktnyeckas pa6ora Nel. Cu- | 2 Brimosam, 4 Brimosann

CTEMBI EAMHUI] HO «HE 3aIlATUI» U «3aLUTHIDY

[Ipaktuueckas padora Ne2. ®u- | 2 Beimmonnun, 4 Beimonnun

3U4ECKHE BEJIUYHHBI U €UHULLBI HO «HE 3allATHI U «3allIUTHIDY

UX U3MEPEHUS

[IpakTueckas padora Ne3. 2 Beimonnun, 4 Beimonnun

[IpakTueckue acnekTsl GU3U- HO «HE 3allATUI 1 «3alUTHIDY

YECKOr0 MOJICTUPOBAHMS

CPC 12 24

Htoro 18 36

[TocemaemocTh 0 14

3auet 0 60

Htoro 30 100

Jna npomesicymounou ammecmayuu odyyarouuxcs, IpoBOIUMON B BII€ TECTUPOBAHUS,
UCIIOJIb3YeTCS Cleylolas MEeTOANKA OLIEHUBAHUS 3HAHUM, YMEHUH, HABBIKOB M (WJIM) OMBITA
nestenbHOCTH. B kaxknom Bapuante KM —16 3ananwmii (15 BonpocoB u o/1Ha 3a1a4a).

Kaxnpiii BepHBIN OTBET OLIEHUBAETCS CIEAYIOLUIMM 00pa3oM:

— 3aJlaHue B 3aKPBITOH opme —2 Oaia,

— 3aJjaHue B OTKPBITOH dopme — 2 Oaa,

— 3aJjJaHM€ Ha yCTAHOBIICHHE MPABWIBHON MOCIEI0BATEILHOCTH — 2 Oaa,

— 3a/IaHHe HA YCTAHOBJICHHE COOTBETCTBUS — 2 Oaa,

— pelIeHne KOMIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1auu — 6 Gaios.

MakcumanbHOE KOJIMUECTBO OAJIJIOB 3a TECTHPOBaHUE —36 OaIIOB.

8 IlepeueHb OCHOBHOM H JAONMOJHUTEJILHOM YUeOHOM JTUTEpPATypPbI, HE00-

XOIII/IMOﬁ AJIA OCBOCHHUA JUCHUIIJIMHBI

8.1 OcHoBHas yuyeOHas JuTEpPaTYpa

1. 3akreiim, A. F0. Ob6m1as xumMudeckasi TEXHOJIOTHS: BBEJICHUE B MOJICIMPOBAHUE XUMU-
KO-TEXHOJIOTHYECKHUX TpoleccoB : yueOHoe mocodue / A. 1O. 3akreiim. — 3-e uzg., nepepad. u
non. — MockBa : Jloroc, 2012. — 304 c. — (Homas yHuBepcuTeTcKas OMOIMOTEKA). —
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URL: https://biblioclub.ru/index.php?page=book&id=84988 (mata oOpamenus: 21.01.2022). —
Pexxum noctymna: no noanucke. — TEKCT : 2IE€KTPOHHBIMN.

2. 3uarnunoB, H. H. Marematuyeckoe MoaenupoBaHUE XUMUKO-TEXHOJIOTUUYECKUX CH-
cteM ¢ ucnoib3oBaHueM nporpammbl ChemCad : yueOGHO-MeTomuyeckoe mocobue : [16+] /
H. H. Busatounos, T. B. Jlantea, /1. A. PepkoB ; coct. H. H. 3usatounos, T. B. Jlantesa, /1. A.
PepkoB ; KazaHckuil rocy1apCcTBEHHBIN TeXHONOTM4Yeckuii yHuBepcuteT. — Kazanp : Kazanckuii
Hay4HO-MCCIe10BaTeNbCKuil TexHomornyeckuit yuusepcurer (KHUTY), 2008. — 161 c. : un.,
tabis., cxem. — URL: https://biblioclub.ru/index.php?page=book&id=259070 (mata oOpameHus:
21.01.2022). — Pexum goctyna: o nmoJanucke. — TEKCT : 31eKTPOHHBIM.

8.2 JlonoinuTeIbHAS yUeOHAS JIUTEPATYpPA

4. MaTtemMaTHuecKoe MOJEITHPOBAHIE XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB : yueOHOe
nocobue / Ac. M. I'ymepos [u ap.]. - M. : KomocC, 2008. - 159 c. - Tekct : HemoCcpeICTBCHHBIH.

5. T'ymepoB, A. M. MaremaTrueckoe MOAETUPOBaHNE XUMHKO-TEXHOJIOTHUECKUX MPO-
1eccoB : yuebHoe nocobue / A. M. I'ymepos. - U3a. 2-e, nepepab. - Cankr-IletepOypr : Jlans,
2014. - 176 c. - TekcT : HENOCPEACTBEHHBIH.

6. Camoiinos, H. A. IlpumMepsl u 3a1aun 1o Kypcy "MaTemaTHueckoe MOAEIUPOBaHHUE
XUMHUKO-TEXHOJIOTHUECKHUX mporieccoB"” : yueOHoe nmocodue / H. A. Camoiinos. - U3n. 3-e., ucnp.
u jori. - Cankr-IlerepOypr : Jlanb, 2013. - 176 c. - TekcT : HEMOCPeICTBCHHBIN.

8.3 [lepeuenb MeTOAUYECKUX YKAZAHUI

1. OCHOBBI MOJIETUPOBAHNUS XMMUKO-TEXHOJIOIMUYECKUX MPOLIECCOB | METOAUUYECKUE YKa-
3aHUS K IPAKTUUECKON U CaMOCTOSTEIbHOM paboTe o aucuuuinHaM «MoJennpoBaHue XM u-
KO-TEXHOJIOTUYECKUX MPOLIECCOBY U «MaTemMaTuyecKue MOJIEH MPOLIECCOB U paboTa ¢ HUMU
quist ctyienToB HanpasieHuit 18.03.01 - Xumuueckas rexnonorus / FOro-3am. roc. yH-T ; cOCT.:
C. . loxunaesa, A. M. UBanos. - Kypck : FO3T'Y, 2018. - 28 c. - TeKcT : 31€KTpOHHBIH.

8.4 /Ipyrue yueOHO-MeTOoAMUECKHE MATEPHAJIbI

CrnpaBOYHHMKM XMMHUKA M XUMHKa-TEXHOJIOTA B OMOIMOTEKE YHUBEPCUTETA,
OTpacieBble HAyYHO-TEXHUYECKHE KYpHAIBI B OMOIHOTEKEe YHUBEPCUTETA!

9 Ilepeyennb pecypcoB HH(GOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH CeTH
«HTEpHET», HEOOXOAMMBIX JIJIS OCBOCHUS M CIIMILJIHHBI

1. UaTepHET TpeHaxephl 110 XUMuUH (i-exam.ru)

2. Hayunas snextponnas 6ubnnorexa eLIBRARY.RU (elibrary.ru)

3. ®enepanbubiii noptai «Poccuiickoe oOpazoBanue»: http:// www.edu.ru/

4. Xumuuyeckue cautel: http://www.xumuk.ru/ http://www.alximik.ru/,http://anchem.ru/,

http://www.chemistry.ru/,http://www.rusanalytchem.org/,

http://window.edu.ru/resource/664/50664/.

JocTyn k kHUram abOHEMEHTa, CTaThsIM NEPUOANYECKO medaTu, 0a3e TaHHBIX TPYI0B
yuenbix FO3I'Y (M3Bectus FO3TY).

10 MeToguueckue yka3zaHus JJisi 00y4alomUXCA MO0 OCBOEHUIO JUCIIH-
IUTHHBI

OCHOBHBIMU BUJAMH ayJIUTOPHOU pabOTHI CTYJEHTA MPU U3YUCHUH AUCIUIUIAHBI SBIIS-
IOTCS JIGKIIMU U MpaKTHUecKue 3aHATus. CTyeHT He UMEET MpaBa MpoIyCKaTh 3aHsATUS 0e3 yBa-
JKUTEJbHBIX TPUYHH.

Ha nexumsix msnararotrcst U pa3zbACHSIOTCS OCHOBHBIE MOHATUSI TEMbI, CBS3aHHBIC C HEU
TEOPETHUUECKUE U MPAKTHIYCCKUE MPOOJIEMBI, TAIOTCS PEKOMEHIAINH I CAMOCTOSITEIBHON pa-
00ThL. B X0/1€ NeKmu CTyIeHT OJKEH BHUMATEIHHO CIYIIATh M KOHCIIEKTUPOBATH MATEPHAIL.


https://biblioclub.ru/index.php?page=book&id=84988
https://biblioclub.ru/index.php?page=book&id=259070
http://www.edu.ru/
http://www.xumuk.ru/
http://www.alximik.ru/
http://anchem.ru/
http://www.chemistry.ru/
http://www.rusanalytchem.org/
http://window.edu.ru/resource/664/50664/
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N3yuenue Hanbosnee BaXKHBIX TEM WK Pa3Ae0OB AUCLUIIIMHBI 3aBEPILIAIOT PAKTUYECKUE
3aHATHSI, KOTOPbIE 00ECIEUUBAIOT KOHTPOJIb MOATOTOBIEHHOCTH CTYJEHTA; 3aKpeIUIeHue yueo-
HOT'0 MaTepuasa; NpuoOPETEHHE OIbITA YCTHBIX Iy OJMYHBIX BBICTYIUICHUHN, BEICHUS JUCKYCCUH,
B TOM 4HCJI€ apTyMEHTALUU U 3aIlUThl BBIIBUTAEMBIX I10JI0KEHUH U TE3UCOB.

[TpakTHyeckoMy 3aHATHIO MTPEALIECTBYET CaMOCTOsATENbHAs paboTa CTyAeHTa, CBSI3aHHAs
C OCBOEHHEM MaTepHalia, MOJyYEeHHOI0 Ha JICKIUSIX, U MaTepHUaJiOB, U3JI0KEHHBIX B yue OHUKaAX U
y4eOHBIX TOCOOUSX, a TAKXKe JTUTepaType, peKOMEH/I0BaHHOM MpernoaBaTesieM.

o cornacoBaHMIO C IIPENOAaBaTENIeM HIIH 110 €T0 3aJaHUIO0 CTYJCHThI TOTOBAT peepaTsl
10 OTAEIBHBIM TEMaM JUCLUIUIMHBI, BBICTYNAIOT Ha 3aHATHX C JokiaaaamMu. OCHOBY JOKIaJ0B
COCTaBJISIET, KaK MIPABUIIO, COJIEP)KaHHUE TIOrOTOBJICHHBIX CTyIeHTaMHU pedepaTos.

KayectBo yueOHOI pabOTHI CTy/IEHTOB MpenoJaBaTeNb OLEHUBACT MO pe3yIbTaTaM Te-
CTHpPOBaHUs, coOeceJ0BaHUs, 3alIUTHl OTUYETOB 0 MPAKTUYECKUM paboTaM, a TaKXKe M0 Pe3ylib-
TaTaM JOKJIaJ0B.

IIpenonaBatenb yxe Ha MEPBBIX 3aHATUAX OOBICHAET CTyIEHTaM, Kakue Gpopmbl 00yde-
HUS ClIeyeT UCIIONIb30BaTh MPU CAMOCTOSATEIIBHOM U3YUYEHUU JUCLUIIMHBI: KOHCIIEKTUPOBAaHHE
y4eOHOM JTUTepaTyphl U JIEKIIUH, COCTABJICHUE CIIOBAPEN MOHATUH U TEPMUHOB U T. II.

B nponecce o0ydeHus mnpenojaBaTeN UCMONb3YIOT aKTUBHBIE (POPMBI pabOTHI CO CTY-
JNEHTaMU: YTEHUE JICKIUH, IPUBJICUYEHHUE CTYJEHTOB K TBOPUYECKOMY IPOLECCY HA JIEKUUAX, OT-
paboTKy CTyJeHTaMH MPOIYLIEHHBIX JIEKIUH, yyacTue B I'PYNNOBBIX U MHAMBUAYAIbHBIX KOH-
cyabpTanusax (cobecenoBaHuM). ITH GOPMBI CIOCOOCTBYIOT BBIpAOOTKE Y CTYJICHTOB YMEHHUS pa-
060TaTh ¢ yueOHMKOM U juTepatypoil. 3yueHnue nurepaTyphl COCTaBIISIET 3HAUUTEIbHYIO YaCTh
CaMOCTOSITENIbHON paboThl CTyA€HTa. DTO OO0JIBIION TPy, TPeOYOMUNA YCUIUN U JKEeNTaHus CTy-
neHTa. B camom Hauasie paboThl HaJ KHUTOW Ba)KHO ONpPEAETUTh 1eJIb U HalpaBIeHHe ITOH pa-
60T1b1. [IpounTanHoOe ciaenyeT 3akpenuTh B HaMiaTH. OJHUM U3 IPUEMOB 3aKPETJICHN I OCBOCHHO-
ro Marepuaia sBiseTcs KOHCIEKTHPOBaHUE, 0€3 KOTOPOro HEMbICIMMA cepbe3Has paboTa Haj
autepatypoil. CucTreMaTH4ecKoe KOHCIIEKTUPOBAHNE IOMOIaeT HayUYNThCs IIPABUIBHO, KPATKO U
YEeTKO M3JIaraTh CBOMMH CJIIOBaMU MPOYUTAHHBIA MaTepual.

CaMocTosATenbHYI0 paboTy ciieyeT HaYuHATh C MEePBbIX 3aHATHI. OT 3aHATHS K 3aHSATHIO
HY>KHO PEryJispHO IPOYUTHIBATh KOHCIEKT JIEKIIUH, 3HAKOMHUTBCS C COOTBETCTBYIOIIMMHU pasjie-
JamMH yuyeOHUKA, YATATh U KOHCIIEKTHPOBATh JUTEPATYPy MO Kaxa0i TeMe qucuuIuinHbel. Camo-
cTosiTeNIbHAst paboTa JaeT CTyJeHTaM BO3MOXXHOCTh PABHOMEPHO pacHpeAeinTh Harpy3Ky, CIo-
coOcTByeT Oojee riryOOKOMYy M KaueCTBEHHOMY OCBOCHHIO yueOHOro marepuana. B ciydae
HEOOXOIMMOCTH CTYJEHThl OOpalIlaloTCsl 32 KOHCYJbTAallUeH K IpPernoAaBaTelllo 10 BOIpPOCcaM
JUCLUIUIMHBI C II€JIBIO OCBOEHUS U 3aKPEIUICHUs KOMIIETCHIIUN.

OcHOBHasl LieJIb CaMOCTOSITEIbHON pabOThl CTYJE€HTA NMPU U3yYEHUM AUCIUIUIMHBI - 3a-
KpEIUTh TEOPETUUYECKHUE 3HAHMS, IMOJIydEHHBIE B IPOLIECCE JEKLUMOHHBIX 3aHSATUH, a Takke
c(OopMHUPOBATH NPAKTUUECKHE HABBIKA CAMOCTOSATENIBHOIO aHAIN3a 0COOEHHOCTEH TUCIIUIIINHBI.

11 Ilepeyenr UHGPOPMANMOHHBIX TEXHOJIOTHH, HCIHOJIb3yeMbIX IpPH
OCYIIeCTBJICHMH 00pa30BaTeIbLHOIO Mpouecca Mo AMCHUIUINHE, BKJIOYas Ie-
peYeHb MPOrPaMMHOIO odecrneyeHUs M UHGOPMAIMOHHBIX CIIPABOYHBIX CH-
creM (IpU HEOOXOAUMOCTH)

Libreoffice onepaunonnas cuctrema Windows
Antusupyc Kacnepckoro (uau ESETNOD)

12 Onwucanue maTepuabHO-TeXHHYeCKOW 0a3bl, HeOOXOAMMON s
OCYLLIeCTBJICHHA 00Pa30BATEJILHOIO NIPOLECcca 10 JUCHHUIIMHE

VYyebnast ayauTopus AJisl TPOBEIACHUS 3aHATHI JIEKIIMOHHOIO THUMa U J1abopaTopuu Ka-
benpsl pyHIAMEHTATBHON XUMHUH U XHMHYECKOH TEXHOJIOTHUH,, OCHAIIICHHBIE Y4eOHO MeOebIo:
CTOJIBI, CTYJIbsI JIJIs1 OOYYaloUXCsl; CTOJ, CTYJ JAJI MpernoaaBatTes; J0cKa.
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13 OcoOenHocTH peaju3anuM AUCHUIJIMHBI JJA WHBAJUIAOB M JIHI[ C
OTPAHNYE€HHBIMHU BO3MOKHOCTSMU 3[10POBbS

[Ipu 0OydeHuu ULl ¢ OrpaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbsI YUUTHIBAIOTCS X HH-
IUBUIYyanbHbIE Ncuxodusnueckne ocobeHHocTn. O0ydeHne HHBATHI0B OCYIIECTBIISETCS TAKKe
B COOTBETCTBUU C MHIUBUIYATHHOU MPOrpaMMO peaOUIUTAINK WHBATUAA (TIPY HATUYHH).

Jna auy ¢ HapyuweHuem cyxa BO3MOXKHO MpeNocTaBiIeHHe y4eOHOW nH(pOpMAIUKU B BU-
3yanbHOU ¢Gopme (KpaTKWH KOHCHEKT JICKIIUH; TEKCTHI 3a/IaHWi, HalleuaTaHHbBIE YBEIIMYECHHBIM
mpudTOM), Ha Ay TUTOPHBIX 3aHATUAX JOIMYCKAETCs MPUCYTCTBUE aCCUCTEHTA, a TAKXKE CypJoIe-
PEBOAUMKOB M TH(IOCYpIOTIEPEBOAUMKOB. TEKyIIUN KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS
B ITIUCBMEHHOH (opme: 00yUaromuiicss MMCbMEHHO OTBEYaeT Ha BOMPOCHI, TUCHbMEHHO BBIOIHS-
eT mpaktudeckue 3amnanus. Jlokman (pedepar) Takke MOXKET OBITh NMPEACTABICH B MTUCHMEHHOU
bopme, pu 3TOM TPeOOBAHUSA K COACPKAHUIO OCTAIOTCS TEMU XKe, a TpPeOOBaHHS K KaUueCTBY U3-
JI0’KEeHUA MaTepuaia (MOHATHOCTh, KAUeCTBO PEYH, B3aUMOJICHCTBUE C ayJJUTOpUEH U T. 11.) 3a-
MEHSIOTCSI Ha COOTBETCTBYIOIINE TpeOOBaHUS, MPEAbABIsAEMble K MICbMEHHBIM paboTam (Kaue-
CTBO O(opMIIEHUSI TEKCTa M CIHCKA JINTEPATyphl, TPAMOTHOCTh, HaJU4He WIUTIOCTPAIIMOHHBIX
MaTtepuaioB U T.1.). [I[pomexyTouHas aTtecTanus s JIMI] C HAPYLICHUSIMU CITyXa MPOBOJIUTCS B
MMCBMEHHOM (opMe, MPU ITOM HCHOIB3YIOTCS O0IIMe KpUTepuu oueHuBaHus. [Ipu Heobxonu-
MOCTH BpeMs IOJTOTOBKU K OTBETY MOXET OBbITh YBEJIIMUYEHO.

Jna nuy ¢ napywenuem 3penus NOMYCKAeTCs ayAUalbHOE MpeIocTaBleHne HHPOpMAaIH,
a TaK)Ke MCIIOJIb30BaHUE Ha ayAUTOPHBIX 3aHATHIX 3BYKO3aIMUCBIBAIOIINX YCTPOUCTB (IUKTO(O-
HOB U T.1.). JlormyckaeTcs mpucyTCTBHE Ha 3aHATUSIX aCCUCTEHTA (MTOMOIIHKUKA), OKa3bIBAIOIIIETO
00yJaromuMcest HeOOX0UMYI0 TEXHUYECKYIO MOMOIIIb. TeKyIii KOHTPOJIb yCIEBAEMOCTH OCY-
1iecTBiseTCs B ycTHON opme. [Ipu nmpoBeaeHUN npoMeKyTOUHOM aTTecTalluu JUIsl JIUL C Hapy-
LIIEHUEM 3pEHUs TECTUPOBAHHE MOXKET ObITh 3aMEHEHO Ha YCTHOE cOOeceJOBaHHE 10 BOIPOCaM.

Jna nuy ¢ oepaHuyeHHbIMU 803MONCHOCMAMU 300P0O8bA, UMEIOWUX HAPYULEHUS ONOPHO-
o0gueamenbHo20 annapama, Ha ayJUTOPHBIX 3aHATHUSX, a TaKXKe MPU MPOBEACHUU IPOLEIYp Te-
KYILEro KOHTPOJIs YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTECTAllMd MOTYT OBITh MPETOCTaBICHBI
HE0OXOMMbIE TEXHHUYECKHE CpeACTBa (MEPCOHANBHBIA KOMITBIOTEP, HOYTOYK WM JIPyroi ra-
JDKET); JOIMyCKaeTcsl MPUCYTCTBUE acCCUCTEHTa (ACCHCTEHTOB), OKa3bIBAIOUIETO OO0ydYaroIIUMCS
HE0OXO0IMMYI0 TEXHHYECKYIO MOMOIIb (3aHATh pabodee MECTO, MepeABUraThCsl MO ayIuTOPHUH,
MPOYUTATh 3aJJaHuE, 0OPMUTH OTBET, OOIIATHCS C MPENO JaBATEIEM).
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14 JIucT fonoTHeHUit ¥ U3MEHEHHU, BHECEHHBIX B Pa004y10 IporpaMmy

AU CHUIIJIMHbI
Howmepa ctpanun OcHoBaHue
ISt
Howmep . Bcero Tla- W3MEHEHUS U
U3MeHe- e 3aMECHEH- | aHHYJIHMPOBAaH- | po- | CTpa- 2 MOAMUCH JIU-
HUs HBIX HBIX BBIX HUIL 11a, IpoBoO-

HBIX

IUBIIETO HU3-
MEHEHUS
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