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1 HEJIN U 3AJAYN OCBOEHUA JUCHUIIJIMHBI

Heﬂb OCBOCHUSA NUCHMIIIMHBI:

Ilenbto OCBOEHHS NHUCLUIUIMHBI SIBIISETCS HM3YYEHHE COBPEMEHHBIX METOJbl MOJIEINPOBAHMS
TEXHOJIOTMYECKUX MTPOLIECCOB U allapaToB.

3amaun  OCBOGHHS JAMCHUIUIMHBI (MOJYNsl): pa3paboTKa MaTeMaTHYEeCKHX MoJeNel U
UCIOJb30BaHUE MX Ul PELICHMs 3a/7ad B O0JIACTH aHalIM3a, CUHTE3a M ONTHUMHU3ALUU XHUMHUKO-
TEXHOJIOTUYECKHUX CXEM.

2 MECTO JUCHHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

VYuebnas mucnumimHa B1.B.OJ1.8 «MopenupoBaHue XMMHKO-TEXHOJIOTHYSCKUX IOIECCOBY
BKIIIOYEHA B OO0s3aTeNbHBIM TEpeYeHbh MAWCHUILUIMH BapUaTHBHOW dYacTH ((popMupyemoii
y49acTHUKaMH 00pa30BaTENbHBIX OTHOIIECHUN), onpenesstomuii HanpasieHHocTh OIl. {ucnunnuna
peanuzyercsi B coorBeTcTBHU ¢ TpedoBanusmu @I'OC, OIT BO u VII.

Jucnumninna 6azupyeTcs Ha CIeIyIOMNUX JUCIUILTMHAX: PU3KKa, MaTeMaTHKa, HH(OpMaTHKa,
TEXHUYECKass TEePMOJWHAMHUKA W TEIUIOTEXHHKA, OOIas XUMHYECKas TEXHOJOTHsS, XHUMHS H
TEXHOJIOTHSI TIepepabOTKH MPUPOTHOTO Ta3za W HedTH, pa3pabOTKa IPOMBIIUICHHBIX PEAKTOPOB
OpPraHUYecKOro CHHTe3a M HedrenepepaOoTKH, pa3paboTka TEXHOJIOTMHA pasfeneHus B
OpraHMYeCKOM CHHTe3¢ U HedrenepepaboTKe, TEOopUs XUMHUKO-TEXHOJOTHYECKHX IPOILIECCOB
OpPraHMYECKOTO CHMHTEe3a M HedTrenepepaboTKH, MPOIECCH U ammapaThl XUMUYECKOW TEXHOJIOTHH,
MIPOCKTUPOBAHUE 000PYIOBAHHUS OPTaHUYECKOTO CUHTE3a U HedTernepepadoTKH.

JucrunnuHa SBIsgeTcs OCHOBOIIOIAraromen s moarorosku BKP.

PaGouas mporpamma quCHUILUIMHBI «MoOAENIMpPOBaHUE XMUMUKO-TEXHOJIOTHYECKUX IPOLIECCOB
JUIS WHBAJIWJIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBSI pa3pabaThiBacTCs
MHIUBUAYAIBHO C YYE€TOM OCOOCHHOCTEH TMCUXO(PHU3UYECKOrO0 pPAa3BUTHUS, WHIUBUAYAIbHbBIX
BO3MOYXHOCTEH M COCTOSIHUSA 3/I0POBBSI TAKUX 00YYAIOIIUXCS, TI0 UX JTUIHOMY 3asBIICHUIO.

3 KOMIETEHIMA OBYYAIOLIEIOCSl, ®OPMAPYEMBIE B PE3VJILTATE
OCBOEHUS JUCHATITAHBI (MOYJIST)

Tab6muna 1
®opmupoBanne komnerenunu [MK-4 gucumnamuamu

Komme- Ha3zBaHusi y4eOHbIX IMC-UUILIHH, MOOYJI€H, CemecTpbl (popMHPOBaHUS
TEeHIHA NMPAKTHUK, YYACTBYIOIIUX B GOpPMHUPOBAHUHI
KOMIIETEHIIM U

BMeCTe C JaHHOH JUCHUIIJIMHOM cemecT ceMecTp ceMecTp ceMecTp

1 2 3 4 5 6 7 8

1 kypce 2 Kypc 3 Kypc 4 kypc

T1K-4 PazpaboTtka MTPOMBIIIIJICHHBIX pEaKkTopoB
OpraHMYECKOT0 CHHTE3a B HeTenepepadoTKu
Pa3paboTka  TEXHOJIOTMH  pasleleHdus B
OpraHMYECKOM CHHTEe3e U HedTenepepaboTke
[IpoexTupoBanne 060PYIOBAaHHUS OPTAaHTIECKOTO
cuHTe3a U HerernmepepadboTKI

MonemupoBanue XHUMHKO-TEXHOJIOTHIECKUX
TIPOIIECCOB

TexHonornyeckas (MPOEKTHO-TEXHOJIOTHIECKA)
IpaKTHKa

HayuHo-uccienoBarensckas pabora X X

X

Hpeﬂ,HI/IHJ'IOMHaﬂ IMpaKTUKa X

IMoaroTosKa K NPOLEAyPEe 3AMIUTHI H IPOLEAypa
3ammTa BKP X




[NEPEYEHL IIIAHUPYEMBIX PE3VJIbTATOB OBYYEHUA 1[I0 AUMCHUINUIMHE, COOTHECEHHBIX C IUIAHUPYEMbBIMU
PE3VJIbLTATAMU OCBOEHMNA OII

Tabnuma 2

Ilepeyens muIaHNpyeMbIX pPe3yJIbTATOB 00y4eHHs N0 JUCIUIIHHE, COOTHECEHHBIX € MJIAHMPYEeMbIMHU pe3yJIbTATAMH OCBOEHHS

Koa u1 HamMeHOBaHMH¢

OueHo4HbIC CPEACTBa

Kon u HanMeHOBaHHe HHIAKATOPA N
KOMIeTeHIHH S — Ilnanupyemblie pe3yJabTaThbl 00y4eHUsl 0 JUCHUIITUHE Texkyuiero IIpomeskyTOUHOM
KOHTPOJISA aTTecTaluu
KOMIETEeHIIHH
[IK-4. Crioco6en mpoekru- | UITK-4.1. 3HaTh: Ymerh: Baanern: TecTupoBaHue. Bormpocsl JUISL
poBaTe TexHONOTWYEeckue | PazpabaTpiBaet COBpPEMECHHEBIC pa3pabaTbeIBaTh COBPEMEHHBIMU Brmonaenue YCTHOTO
IUKIBl  TPOM3BOJCTBA U | TEXHHYECKYIO METOIBI MaTeMaTHIeCKHe MeTOoIaMu 3a/1aHAs g | cobecemoBanms: 20
paboraTh ¢  HAy4YHO- | JOKYMEHTAIIHIO MOJICITAPOBAHHSA MOJIeNH 1 | MaTeMaTHYECKOTO CaMOCTOSTENTFHON BOTIPOCOB
TEXHUYECKOI TEXHOJIOTHYECKUX TEXHOJIOTHIECKHAX HCTIONB30BaTh UX I | MOJACITHPOBAHUS paboTsl
JIOKYMCHTAITUCH B 00JIACTH | MPOIIECCOB MPOLIECCOB W | pemieHuss 3agad B | NPOLIECCOB u
TEXHOJIOTHH POU3BOICTBA amnmapaToB, METOJBI | O0JACTH aHalu3a, | anmnapaToB
OpPTraHUYECKUX BEIICCTB MOCTPOCHHUS CUHTE32 U | IPOU3BOJICTB
SMIHUPHYCCKUX ONTUMHU3AIIH OpPraHUYEeCKOTO u
(cTaTHueckux) U | XMMHKO- HeQTEXUMHYECKOTO
¢du3nKo- TEXHOJIOTHIECKHAX CHHTE3a.
XAMAYIECKUX cxeM
(TeopeTHYECKIX)
MOJENEH  XHUMHKO-
TEXHOJIOTHIECKHAX
MIPOIIECCOB "
amnmapaToB




4 CTPYKTYPA U COAEPKAHME JUCHUIIJINHBI

4.1 Pacnipenesienue TPyA0EéMKOCTH IMCHUIIMHBI 110 BHAaM padoT Mo ceMecTpam

OOmast Tpya10€MKOCTh IUCIHILIMHBI cocTaBisieT 4 3au.en./144 waca, pacmpenencHue
4acoB 10 BHJIaM paboT ceMecTpaM MpeACTaBiIeHO B Ta0. 3.

Ta0muna 3
PacnipenesieHue TPy10EéMKOCTH TUCIUILTHHBI 10 BUAaM padoT Mo ceMecTpam
JJIsl CTY/IEHTOB OYHOT'0 00yYeHHUsI

Bup yueOHoit padoTbl Bcero Cemectp
4acoB 3
1. KonrakTHas pabdora oO0y4ammMXcs C 34 34
npemnojaaBarteyieM
(o BuaM y4eOHBIX 3aHATHIA) (BCEro), B TOM YHCIIC:
1.1. AyautopHble 3aHATHA (BCero), B TOM YHCIIE: 30 30
- nexuuu (JI) 18 18
- maboparopusie padboThI (JIP) - -
- npaktudeckue 3ansatus (113) 12 12
- npaktukymsI (I1) - -
1.2. BHeayauTopHble 3aHATHS (BCero), B TOM 4 4
qucie:
- TPYINIIOBbIE KOHCYJIbTALIUU 110 TUCLHUILINHE 4 4
- IpyIIOBbIE KOHCYJIbTAallu1 o - -
IPOMEKYTOUHON aTTecTalnuu (3K3aMeH)
- MHAMBHYyalbHAas paboTa MpernogaBaTes - -
¢ O0y4JaronuMcs:
- 10 IPOEKTUPOBAHMIO: MTPOEKT (paboTa)
- o BbINTONIHEHUIO PI'P
- o BoinoiHeHUto KP
- TI0 COCTaBJCHHUIO pedepaTa (IoKiIazaa,
Jcce
2. CamocrositesbHas padora cryaenra (CPC) (Bcero) 110 110
Buja npoMexXyTo4HO aTTecTauuud - 3aver™ 3auer* 3auer*
OO0mas Tpy10eMKOCTb, Yachl/3a4eTHbIC eAUHULbI 144/4 144/4




4.2 CopepxxaHue TUCHHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM
ConeprxaHue JUCHUIUIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaMm, MpHBeIeHO B Tabnuie 4.

Tabnuna 4
Conep:xkanue IUCHUILUIMHBI, CTPYKTYPHPOBAHHOE 110 TEMAaM, VISl CTY/IECHTOB 0YHOI0 00yYeHUs
IInannpyemsbie Bunbl yueOHo# padoThI HaunmenoBa
(koHTpoOJSIUPYe- KonTakTHas HHUE Peanuzanus Haumeno
Mble) pe3yJbTaThl pabora % HCII0JIb3Ye B paMKax BaHHe
ocgoenusi: 11K u 5 = MBIX npakTuyec- | paspadora
UHAUKATOPHI ° g = AKTUBHBIX U KOH HHOI'0
HaumeHnoBaHue TeM = 2 B g Bun CPC }
JOCTHIKEHM S @ ol 9| 3 E HHTEPAKTHB MOATOTOBKH JIEKTPOH
KOMIIeTeH N i m §" S 2 - E \E’ § HBIX (Tpynoem- HOI'0 Kypca
E % é E E § = g o0pa3oBaTeJn KOCTb B (Tpy0eMKo
=08 \§ s = z \§ & -HBIX yacax) CTh B Yacax)
= |R&lE§|CAaY TeXHOJIOTHii
8 cemecTp
I1IK-4, UTIK 4.1 Tema 1. Benenue B mpenmer. Metoabl 2 - - 5 I[oxrortoBka k sek-iusM, | OOcyxaeHue
MOZCIUPOBAHUSL. TECTHPOBAHHIO, 3a1aHui,
BBIIIOJIHEHWE 3alaHU{ IS | TECTUPOBaHUE
CaMOCTOSITENILHON ~ paboTHI.
6.1.1: C.9-47,6.1.2: C.6-23
Tema 2. Metoas! nocTpoeHus | 2 - - 10 [oaroroBka k sek-umsM, | OOcyxneHue
MaTeMaTHYECKHUX MOJeen TECTHPOBAHHIO, 3aJaHuil,
BBITIOJTHCHHE 3aJaHUN ISl | TECTUPOBAHHUE
CaMOCTOSITEIBHONH ~ PabOTHI.
6.1.1: C. 9-47, 6.1.2: C.6-23-
50
Tema 3. Cratuctuueckue  MOJEIH. 2 - 3 10 IToaroroBka k Jek-nmsaM, | OOCyxaeHne
Mertoasl KOPPEISIIHOHHOTO u TECTHPOBAHHIO, 3a1aHui,
perpeccuonHoro  amanmmusa. IlaccuBHblii BLIIIONTHEHHE 3aJaHUi I | TECTUPOBAHHE
9KCIIEPUMEHT.




IInannpyemsbie
(koHTpoOJSIHpYe-
MbI€e) pe3yJIbTaThl
ocsoenusi: IIK n
HHIMKATOPbI
HOCTHKEHHSA
KOMIIeTeH N i

Bunsbl yueOHo# padoThI

HaumenoBa

KonTakTHas HHUE Peanuzanus Haumeno
pabora 5 HCII0JIb3Yye B paMKax BaHHe
= & MBIX npakTuyec- | paspadora
< .
o ° s g AKTUBHBIX U KoM HHOI'0
HaumeHnoBaHue TeM = = 2 S Bun CPC
g Zo| 28| 38 HHTEPAKTHB- | IOATOTOBKH 3JIEKTPOH
[P @ = o o
= S 5l ’: g S ? HBIX (Tpynoem- HOI0 Kypca
3 - =
= 22 E = § 8 o0pa3zoBaTeJb KOCTb B (Tpym0eMKo
= 3 O
e & s = z S £ -HBIX yacax) CTb B Yacax)
[ < [ o .
B | RalBES|0aY TeXHOJIOTHii
CaMOCTOSITEIEHON ~ paboTHI.
6.1.1: C. 48-99, 6.1.3: C.11-
53
Tema 4. AKTUBHBIN dKcriepuMeHT. [Tanbt 2 - 3 10 [oxrortoBka k sek-iusmM, | OOcyxaeHue
MEpBOTO U BTOPOTO MOPAAKA. TECTUPOBAHUIO, 3a7laHuH,
BBHIMOJIHCHUE 3aJaHWidl I | TECTUPOBAHHE
CaMOCTOSITENILHON ~ paboTHI.
6.1.3: C.22-34
Tema 5. Teoperuyeckuit METO] 2 - 2 15 IloarotoBka Kk Jek-musiM, | OOcyxaeHue
MOCTPOCHHS MATEMATHUCCKUX MOJICIICH. TECTHPOBAHHMIO, 3a/laHuH,
Mertoas! 1 MOZEIH Onpe/ieneHNs ¢uzuko- BBITIONIHCHAE 3ajanmii juis | TCCTHPOBaHHE
XUMHUYECKUX CBOMCTB Ta30BbIX U KHIKUX .
. CaMOCTOSATENILHOM  PabOTEHI.
cMeceil.
6.1.1: C.100-176
2 - 2 20 TlogroroBka K Jnek-umsaMm, | OOcyxaenne
Tema 6. Maremarndeckoe OIKMCAHUE A H ’ y Zv[
N TECTHPOBAHUIO, 3a7aHui,
THIPOJMHAMUYECKOH CTPYKTYPbI TIOTOKOB. .
BBIMOJIHEHUE 3aJaHWi I | TECTUPOBAHHE
OnpenencHre NapaMeTPOB MOJICIH  I10 "
CaMOCTOSITENIEHON  paboTHI.
HUMITYJIbCHOMY BBOJY. 6.1.2:C.57-148
Tema 7. MoaenupoBaHue TETIO0OMEHHBIX 4 - 2 25 IToarotoBka k Jek-nmsaM, | OOCyxaeHne
U MacCOOOMEHHBIX MPOIICCCOB. TECTHPOBAHUIO, 3a7aHui,
BBHIMOJIHEHUE 3aJaHuil JJI | TECTUPOBAHHE
CaMOCTOSITCIIFHOH — Pa0OTHI.
6.1.2: C.178-365




IInannpyemsbie Bunsbl yueOHo# padoThI HaunmenoBa
(koHTpoOJSIHpYe- KonTakTHas HHUE Peanuzanus Haumeno
Mble) pe3yJbTaThl pa6ora = HCIOJIb3Ye B paMKax BaHMe
5]
ocsoenusi: IIK n = & MBIX npakTuyec- | paspadora
< o
HHIMKATOPbI © ° g = AKTHUBHBIX U KOW HHOT'O
HaumeHnoBaHue TeM = = 2 S Bun CPC
JOCTHKEHUS g Zo| 28| 38 UHTEPAKTUB- | MOATOTOBKH | 3JIEKTPOH
o ] ) =
KOMMeTeHI i 5 §' - " = ‘? § HBIX (Tpynoem- HOTO0 Kypca
3 - =
= 22 E = S = < o0pa3zoBaTeJb KOCTb B (Tpym0eMKo
= 3 S
e & s = z S £ -HBIX yacax) CTb B Yacax)
] < ] .
= |R&lE§|CAaY TeXHOJIOTHii
Tema 8. CucteMbl MOJEIUPOBAHUS U 2 - 15 IMoaroroBka k nek-uusM, | Obcyxnenne
HWHXXCHCPHBIX pacdY€TOB, IPUMCHACMBIC B TCCTUPOBAHUIO, SaﬂaHHﬁ,
XUMHUYECKOH U He(i)TeFa?)OBOﬁ OoTpacii BBIITIOJIHCHUE 3aI(aHI/II7[ JIA TECTHPOBAHKE
CaMOCTOSITeIILHOM pa60TLI.
6.1.3: C. 130-140
HUTOI'O no nucummiune | 18 - 12 110




5 TEKYHIMA KOHTPOJIb YCHEBAEMOCTH ¥ TIPOMEXYTOUYHASA

ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIJINHBI.

e A Al

—_
=]

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

5.1. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MATEPUAJIbI, HE0OXOAUMBbIe ISl
OLIEHKHU 3HAHU A, YMEHNH U HABBIKOB M (WJIH) ONBITA eI TEJIbHOCTH

Ilepeyennb BOpOCOB K 3a4eTy 1O AUCHMILINHE
[TonsiTiE MOZIETTN ¥ MOACITUPOBAHUS.
Knaccudukanus moneneii.
Knaccudukamnmst MaTeMaTHIECKUX MOJICTICH.
OMIIUPUYECKUI METOJ TOCTPOECHUS MOJIETEH
MeToapl IIaHUPOBaHMS IKCIIEPUMEHTA.
[TaccuBHBINM U aKTUBHBIN YKCIIEPUMEHT.
CTpyKTypHO-PErPECCUOHHBINA aHAIIH3.
Teopernueckuii METOJ COCTABIICHUS MOJIETIEH.
MozenupoBaHue 3aBUCUMOCTH (PU3MUECKUX CBOWCTB OPraHMYECKUX BELIECTB U UX
CMECEH OT TeMIepaTypsl U AABJICHUS.

. MogenmupoBanue (pa3oBbIX paBHOBECHUM KUIKOCTh-TIAP M KUJIKOCTh-)KUIKOCTh B

OMHApPHBIX ¥ MHOTOKOMITOHEHTHBIX CHCTEMaX.

KuneTndeckne Moie TOMOTEHHBIX PEaKIMi B Ta30BOM U KUIKOH (hazax.
MopenupoBaHue KUHETUKHA MAacCONEPEIaun B CUCTEME Ira3-KUJIKOCTh U KUIAKOCTh-
JKUJIKOCTb.

Marematrueckue MOJEIN FETEPOreHHO-KAaTAIMTHYECKUX PEAKIUN.

[Ipsimast 1 oOpaTHas 33249 XUMUYECKONH KHHETHKH.

Pacuer napameTpoB KHHETHYECKUX YPABHEHHH MO SKCIIEPUMEHTAIHBIM JaHHBIM.
MoaenupoBanue XUAKOPA3ZHBIX XUMHUYECKUX PEaKTOPOB.

Moaenu ueanbHOr0 CMEIICHNS 1 HICaIbHOTO BBITCCHCHUS.

Slueeunast Moaeb A1 KUIKO(DA3HBIX PEaKIIHA.

DKCIEepUMEHTAIbHOE OIPEICNICHUE U PacueT MapaMeTpOB HEUACATbHBIX MOJIETIEH.
MoaenupoBaHH€e reTeporeHHO-KaTATMTHYECKUX PEaKTOPOB.

KBazuromorenusie MOI€JId reTEPOreHHO-KATATUTHUYECKUX PEaAKIIUH.

5.2. Onucanue nmokasarejieii 1 KpUTepHeB KOHTPOJISI YCIEBAEMOCTH, ONUCAHME IIKAJ

OIICHUBAHHUA

Jlnst orieHKW 3HAHWM, YMEHUH, HaBBIKOB U ()OPMHPOBAHUSI KOMIIETCHIIMH 110 TUCIUTIIINHE
MPUMEHSIETCS OAUTEHO-PEUTHHIOBAs CUCTEMAa KOHTPOJIS U OLICHKH YCIIEBAEMOCTH O0YJArOIIUXCS
O4YHOW (OPMBI M TPAJAMIIMOHHAS CHUCTEMa KOHTPOJS M OICHKH YCIIEBAEMOCTH OOYYaIOIIUXCS
3a09HON (popmbl. OCHOBHBIE TpeOOBaHUS OALTLHO-PEUTHHTOBOW CHCTEMBI 1O NUCIUIUIMHE W

IIKajia OIICHUBAHUS MTPUBEIEHBI B TabMuIax 5 u 6.

Tabmuma 5
TpebdoBanusi 0a/JIbHO-PEITUHIOBOM CUCTEMBbI 110 TUCHUIJIMHE
MakcumanbHble Oauel 3a moasua padbotsel | IlTpadHbie
KonuuecTso
Buner pabot MTOJIBUJTOB Oanet
1 2 3 4 3a  HapyIieHue
paboThI
CPOKOB C/1a4H

TectupoBanue 2 20 20
Bumonuenuit 3amanuit s | 4 10 10 10 10 o 2 3a 3amanne
CaMOCTOSITeITLHON pabOTHI
[Tocemenue 3ausaTuit 15 1
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Kpurtepuu oneHuBaHus pe3yJjibTaTa 00y4yeHHs 10 JUCHUILUIMHE M LIKAJIA OLeHUBAHUS

Ta0numua 6

KpuTtepun oneHnBaHus pe3yJibTaTOB 00yUeHHA

OreHka OreHka OreHka Ornenka
Ko u Kon u HanmeHoBaHme «HEYAOBJIETBOPUTEIBLHO» «Y/10BJIETBOPUTEJIHHOY / «xopomo» / «OTJIHYHO» /
HAaNMCHOBaHUE WHIUKATOPA TOCTUKECHU / «HE 3a4TEeHO» «3a4TEHOY» «32YTCHO» «3aYTCHO»
KOMIeTeHIIHH KOMIIeTeHIIHH 0-54% 55-70% 71-85% 86-100%
OT Max peHTHUHTOBOH OT Max peHTHHTOBOH OT max peUTUHTOBOH OT max peUTUHTOBOU
OLIGHKU KOHTPOJISI OLIGHKU KOHTPOJISI OLIGHKU KOHTPOJISI OLIEHKH KOHTPOJISI

[IK-4.  CnocoGen | UTIK-4.1. W3znoxenue yaeOGHOTO @parmMeHTapHbIE, 3naer marepuan Ha | Mmeer riyookue
IIPOEKTUPOBATH Pa3pabarbiBaeT Marepuaia IIOBEPXHOCTHBIE 3HAHUA | JOCTATOYHO 3HaHUA BCETO
TEXHOJIOTUYECKHE TEXHUYECKYIO OeccrucTeMHOEe, HEMOIHOE, | IO MaTepually | XOpolLIeM ypOBHE; | MaTepuana CTPYKTYPBI
LIMKJIBI JOKYMEHTALUIO HE MOXET JUACIUATUINHEL. IPEACTaBIISAET JUCHUIUIMHEL;,  OCBOMII
MPOU3BOACTBA U | TEXHOJIOTUYECKHUX HCNOJIb30BaTh  ero B | M3moxeHue OCHOBHBIE 33J]Ja41 B | HOBALlMA JIEKLIIHOHHOTO
paboTaTh C HAy4YHO- | TIPOIIECCOB pamKax IIOCTABJIEHHBIX | IOIYYEHHBIX paMKax IIOCTaHOBKHU | Kypca II0 CPaBHEHHUIO C
TEXHUYECKON nejed W 3a1ad,  4YTO | 3HAHHUM HEMOJIHOE, | IeJlel W BbIOOpa| yu4eOHOU JUTEepaTypou;
JNOKyMEHTAalMel B MPENATCTBYET YCBOEHUIO | OJHAKO 3TO HE | ONTUMAJIBHBIX H3JI0KEHHUE
obnacTtu IIOCIENYIOLIETO MPEMSITCTBYET YCBOCHUIO | CIIOCOO0B UX | MOJIYYEHHBIX  3HAHUU
TEXHOJIOTUU Marepuaia IOCJIEAYIOLIETO JOCTVKEHUSL. IIOJIHOE, CHUCTEMHOE;
MPOU3BOACTBA Marepuaa. JOITYCKAKTCs
OpPraHUYECKUX Jlonyckarorcst €IUHUYHBIE  OUIMOKH,
BELLIECTB OTHEIIbHBIE CaMOCTOSITEIbHO

CYLIECTBEHHbIE OIINOKH, HCIIpaBJIsiEMbIE npu

UCIIPaBIICHHBIC c co0ecenoBaHUU

ITIOMOIIIBIO

MpenoaaBaTes.

3aTpyIHEHUs npu

bopmynupoBaHUN

OCHOBHBIX ITOJIOKCHUH U
ux HpI/IMeHeHI/II/I
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Tabnuma 7
Kpurepun oneHuBanus

Onenka

Kpurepun oueHuBanus

Bricokuii ypoBeHb
«5»
(OTITMYHO) - 3a94TEHO

OIICHKY «OTJHYHO» 3aCITyXXUBacT OOYyYalOIIMiCsS, OCBOWBIIUI 3HaHUS,
YMEHHS, KOMIIETEHIIMM W TEOpPETHYeCKWH MaTepuan 0e3 MpoOelos;
BBITIOJTHUBIIUN BCE 3aJaHUs, IMPEIyCMOTPEHHBIE Y4YeOHBIM IIJJAaHOM Ha
BBICOKOM Ka4€CTBEHHOM YPOBHE; NMPAKTHUYECKUE HABBIKH MPO(ECCHOHATBHOTO
MIPUMEHEHUS] OCBOCHHBIX 3HAaHUI c)OPMHUPOBAHEI.

Cpennuii ypoBeHb
«4»
(xopor1110) - 3a4TEHO

OIIEHKY «XOPOILI0» 3aCITy’)KWBAaeT OOYYAIOIIUNCS, MPAKTHYECKH MOITHOCTHIO
OCBOMBILIMKA 3HAHUS, YMEHHUS, KOMIECTCHIMM M TCOPETUUYECKUNA MaTepual,
y4eOHbIe 3aJJaHUs HE OLCHCHBl MAaKCUMAJIBHBIM YHCIOM 0allIOB, B OCHOBHOM
c(hopMHpOBa MPAKTHIECKNE HABBIKH.

TToporoswsiit
YPOBEHB «3»
(YIOBIETBOPUTEI-
HO) - 3a4TCHO

OIICHKY «Y/JAOBJETBOPUTEILHO» 3aCIy)KUBAeT OOyYaroIIUiiCcs, YacTHYHO C
npoOenaMu OCBOMBINKI 3HAHWS, YMCHHS, KOMIICTCHIMH W TEOPCTUYCCKUIN
MaTepuaj, MHOTHE yueOHbIC 3aIaHusl JINOO HE BBIMONHUI, THOO OHU OIICHEHBI
qucaoM OaioB ONHM3KUM K MHHUMAlIbHOMY, HEKOTOpbIC IPAKTHUYECKHE
HaBBIKU HE COPMHUPOBAHEI.

MunumanbHbI| OIIEHKY «HEYIOBJIETBOPHUTEIHHO» 3aCITyKUBAET 00YUAIOMINIACS, HE OCBOMBIIHN
YPOBCHB «2» 3HAHUS, YMEHUS, KOMIICTCHI[MH U TCOPETHYCCKUI MaTepHall, yueOHbIC 3aaHusI
(HEYZOBICTBOPH- | ye primonmu, MPaKTHYECKUE HABBIKH HE C(HOPMHUPOBAHEI.
TENBHO) — HE
3a4TEHO

6. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

6.1. YueOnas urepartypa

6.1.1 3akreiim A.FO. BBenenue B MOJEIMPOBAHUE XMMHUKO-TEXHOJOTMYECKHX MPOIECCOB. M.:
Xumus, 1982. — 288 c.

6.1.2 Kadapor B.B., ['me6oB M. b. MaremaTndyeckoe MOACIMPOBAHUE OCHOBHBIX ITPOIIECCOB
XUMHUYECKHX MPOU3BOJCTB. YueOHOe mocodue s By30B. - M.: Beicmas mkona, 1991. — 400 c.
6.1.3 Xopos, O.M. MogaenupoBanue (U3NKO-XUMHYECKUX IPOIecCOB HedTenepepaboTKu U
HeTexumun.- M.: Xumus, 1978. -376¢.

6.1.4 3akreiim A.IO. OOmas xuMuueckass TEXHOJOTHS: BBEJCHHUE B MOJCIMPOBAHUE XHUMHUKO-
TEXHOJOTHYECKHX MPOIECCOB. YUeOHOE MOCOOHE [IIEKTPOHHBIN pecypc]|.— 3-e u3., mepepad. u
nmon. — Mockaa, Jloroc, 2012. — 304 c.

6.1.4 CamoiinoB H.A. Ilpumepbl u 3amaun no kypcy «MaTemaTuueckoe MOJAEIUPOBAHUE
XHUMHUKO-TEXHOJIOTHUECKHUX MpoIeccoBy. Yuebnoe mocodue. CII06.: Jlanp, 2013. - 176 c.

bubnuoreunsiii (HoHA YKOMIUIEKTOBAaH MEYAaTHHIMUA HM3JAaHUSMU M3 pacdyera He
menee 0,25 sk3eMIusipa KaXIOro W3 W3JaHUN, YKA3aHHBIX BBIINIE Ha KaXIOTO
oOydJaromerocss W3 4YMCla JUIl, OJHOBPEMEHHO OCBAaMBAIOIIMX COOTBETCTBYIOIIYIO
JTUCUHUIUIAHY (MOIYJB).

6.2. MeToanueckne yKa3aHusl, peKOMEHIAIUN U IPyTrUe MATEePHaJIbl K 3aHATHAM

6.2.1. Meroguueckue peKOMEHJIAIMU MO OpraHU3alid W IUIAHUPOBAHHUIO CAMOCTOATENIb-HOMU
paboTel crymeHTOB mo aucuurimHe. [lpuHsATel YyeOHO-meroamueckum coBetom HITY
uMm. P.E. AnekceeBa, mpotokon Ne 2 or 22 amnpens 2013 1. DnexkTpoHHBIH aapec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/met_rekom_organiz_samoct_rab.pdf?
20.

6.2.2. MareMaTu4ecKkoe MOJAEIMPOBAHUE U PACUET PEAKTOPOB C JIAMMHAPHBIM PEXKUMOM
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JBIDKEHUS pEaKIMOHHONW Macchl: MeToanyeckue yka3aHHs K MPaKTHYeCKHM 3aHATUSAM /CoCT.
B.A.Konecuukos, C,M./lanos - H.Hosroposa, 2015.

7. HHOOPMALIMOHHOE OBECIIEYEHUE JUCHUTIJIMHBI

VueOHBIIA mporecc MO  AWCHUIUIMHE  Oo0ecredeH  HEOOXOAMMBIM  KOMIUICKTOM
JUICH3UOHHOTO U CBOOOJHO PAaCIpOCTPAHSIEMOr0 MPOrPAMMHOTO OOECIEYCHHUS, B TOM YHUCIIE
OTEUYECTBEHHOTO IPOU3BOJICTBA (COCTaB MO IUCUMIUIMHE ompeneiaeH B Hactosimer PIIJ nu
MOJJIC)KUT OOHOBJICHUIO PU HEOOXOAMMOCTH).

7.1. IlepeyeHb HHGOPMAUMOHHBIX CIIPABOYHBIX CHCTEM

HI/ICHI/IHHHHa, OTHOCUTCA K TPYIIIC AUCHUIINIMH, B paMKaX KOTOPBIX MNPCAIOIaractcsa
HCITIOJIB30BaHHEC I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHI KaK BCIIOMOTraTeIbHOIO HHCTPYMCHTA.

HNudopmalinoHHbIE TEXHOJIOTUH MPUMEHSIOTCS B CIEIYIOIINX HAIPaBIECHUSAX: MPU MOATOTOBKE U
0(OpMIICHUH OTYETOB O JaOOPaTOPHBIX paboTax, BHIMOIHEHHUH 3aJaHUN I CAMOCTOSTEIbHON
paboTHI.
Tabnuma 8
IlepedyeHb IJIEKTPOHHBIX OUOJIUOTEYHBIX CHCTEM

Ne HaunmenoBanne 95C Ccbuika k 9BC
1 | KoHCynbTaHT CTyAEHTa http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/
3 | Bupryansnas kamwkHas nonka HTb HI'TY | http://cdot-nntu.ru/>nextponnas 6ubimoreka
4 | Uadopmanmonnas cucrema "Enuroe okno | http://window.edu.ru/
JIOCTyTa K 00pa3zoBaTeIbHBIM pecypcam”

7.2. llepedyeHb JIMUEH3MOHHOIO W CBOOOJHO PACHPOCTPAHAEMOr0 MPOrPaMMHOIO
o0ecrneyeHusi, B TOM 4YHCJie 0TeYeCTBEHHOr0 MPOU3BOACTBA, HEOOX0AMMOIO0 /1JIsl OCBOCHUS
AUCHUTLTHHBI

Tabnuma 9
IIporpammHoOe oOecnieyeHue
Ne | IlporpammHoe o0ecrieueHne, HCIOJIb3yeMOe B IIporpamMmmHoe o6ecnieyeHne cBOOOTHOTO
n/n YHUBEpPCHTeTe HA I0TOBOPHOI 0CHOBE pacnpocTpaHeHHus!

1 Microsoft Windows 10 (mogmucka MSDN | Adobe Acrobat Reader
700593597, mnommucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JImmen3ust Ne 49487295 | OpenOffice https:// www.openoffice.org/ru/
or 19.12.2011)

4 Koncynprant [Tnroc PTC Mathcad Express
https://www.mathcad.com/ru

IlepeyeHb coBpeMeHHBIX MPO(eCCHOHATBHBIX 023 TaHHBIX 1 HHGOPMAMOHHBIX
CIPAaBOYHBIX CHCTEM

B tabnune 13 ykasan nepedeHb NpogecCHOHATBHBIX 0a3 JaHHBIX U WH(POPMAIMOHHBIX
CIIPAaBOYHBIX CHCTEM, K KOTOPBIM o0ecrieueH A0CTyN (yIaleHHBIA TOCTYII).
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Tabauua 10

IlepeyeHb coBpeMeHHBIX MPO(eCCHOHATBHBIX 023 TaHHBIX 1 HHGOPMAMOHHBIX
CIPABOYHBIX CHCTEM

Ne HaumeHoBaHue npoeccuoHaIbHOM 0a3bI Hoctyn k pecypcey (yaajJeHHbIH J0CTYII €
I /;l AAHHBIX, TH(POPMAIMOHHO-CITPABOYHOM YKa3aHHEM CCHIIKHM/IO0CTYN U3 JIOKAJIbHOMI
CHCTEMBbI ceTH YHUBEPCHUTETA)
1 2 3
1 Bbaza maHHBIX CTaHAAPTOB U PErVIAMCHTOB https://www.gost.ru/portal/gost
POCCTAHJAPT //home/standarts
[epeuens npodeccrnoHATBHBIX 0a3 JAHHBIX U )
2 P pog " https://cyberpedia.su/21x47¢0.html
MH(OPMAITMOHHBIX CIPABOYHBIX CHCTEM
3 HNHcTpymMeHTel ®  BebO-pecypchl  misa  BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CrpaBouHas mpaBoBas cucreMa N
4 JIOCTYTI U3 JTOKAJILHOU CETH
«KoncynprantlImtoc»

8. OBPA3OBATEJIBHBIE PECYPCBHI JJISA UHBAJINIOB U JIUI C OB3

B Tabmume 11 ykazaH mnepeueHb 0Opa3oBaTEIbHBIX PECYPCOB, UMEIOUIMX (OPMBI,
allalTHPOBaHHBIE K OIPAHUYEHUSIM HMX 370POBbBS, a TAKKE CBEICHHS O HAJTMYUH CIICIHATBHBIX
TEXHUYECKUX CPEJICTB 00Y4EHUS KOJUIEKTUBHOTO U MHIMBUAYAIEHOTO MOJIH30BAHHUS.

Tadmuma 11

Oo0pa3zoBaTebHBIE pecypchl I HHBAIMA0B 1 ul ¢ OB3

IlepeyeHb 00pa3oBaTeJbLHBIX PECYPCOB,
NPUCIOCOOIEHHBIX ISl UCIIO0JIb30BAHUS
uHBagduaamMia U gunamu ¢ OB3

CaeeHusl 0 HAJIMYHH CHENHAILHBIX
TeXHHYECKHX CPeCTB 00y4eHHs
KOJIJIEKTUBHOTO ¥ HHAMBHYAJbHOTO
10J1b30BAHNA

OBbC «KOHCYIBTaHT CTYICHTA

03BYYKa KHHUT U YBEJIIMYCHUE MIPUPTa

CIICINAJIbHOC MOOHUIIEHOE MPUIOKCHUC -

9BC «Jlanpy» .
2 CHHTE3aTOP peYH, KOTOPBIA BOCIIPOU3BOIUT
TCKCThI KHUT' U MCHIO HAaBUT'allUU
3 | ObC «Opaiit» BEpCHUS JJIs CIIA00BUISAIITAX

Cornacno ®@exnepansHomy 3akoHy 00 oOpazoBanuu 273-®3 ot 29.12.2012 1. cT. 79,

n.8 "llpodeccuonanpbHoe oOydeHHe W TPOQPECCHOHAIBHOE O00pa3oBaHUE OOYYAIOIMIUXCS C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3[0POBbSI OCYIIECTBISIOTCSI Ha OCHOBE 0O0pa3oBaTeIbHBIX
porpaMM, aJanTHUPOBAHHBIX MPU HEOOXOAUMOCTH IJi1 OOy4YeHHUs YKa3aHHBIX OOydarommxcs'.
AOIl pa3pabareiBaeTcsi 1O KaXJOM HANpaBIeHHOCTH TpU HAJIMYUHM 3asABJICHUH  OT
oOyJaromuxcsi, ABISIOMMXCcS UHBaMUAaMu uiu jgunamu ¢ OB3 u u3bsABUBLIMX jkelaHue 00
00y4YeHHH 10 JAHHOMY THUITy 00pa30BaTEeIbHbBIX IPOTrPAMM.

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJIMMOE /I
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCIUIIJIMHE

Y4eOHbIE ayAWTOpPUHM 7S TPOBEICHHS  3aHATHI
000pyI0BaHNEM U TEXHUYSCKUMHU CPEACTBAMU O0YUICHUSI.

B Tabauue 12 nepeyucieHs:

- yueOHBIE ayTUTOPUU AJISl IPOBEACHUS YUeOHBIX 3aHATH, OCHAILIEHHbIE 000PYI0OBaHUEM

U TEXHUYECKUMU CPEACTBAMH OOYUCHHUS,

- TOMENICHHsI [UIsl CaMOCTOATEIbHOW paboThl O00y4YalOIIMXCS, KOTOpPbIE OCHAIIECHbI

KOMIBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO MOJAKIIOUEHHS K cetu «HHTepHET» U
14
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o0ecreyeHneM JI0CTyNa B AJIEKTPOHHYIO MHPOPMaLMOHHO-00pa3oBarenbhyo cpeny AT

HITY.

Taomuma 12

OCHAILIEHHOCTH ayAUTOPHUIA ¥ MOMEIIEHUI IS CAMOCTOSATeIbHOM

padoThI o6yuyarommxcsi 10 JMCIHUIINHE

Ne HaumenoBanne OcHaleHHOCTh ayAUTOpHii IlepevyeHb TUIEH3MOHHOTO
ayIUTOpHUIi U NMoMelleHUil U MOMelleHUui NMPOrpaMMHOro oGecrnevueHusl.
noMelleHuH /19 JJISI CAMOCTOSITEILHOM PexBH3UTHI NOATBEPKIAIOLIET0
CaMOCTOSITeJILHOM padoTsI AOKYMEHTa
padoThI
1 2305 Aynmuropust misa | KoMIimiekT AeMOHCTPAITMOHHOTO
JICKIIMOHHBIX u | obopyaoBaHUs:
npaktuueckux 3anaruii | [IK, c BBIXOJI0M Ha
Hwmxeroponackas o0i., T. | MyJIbTUMEIUAHEIN ITPOESKTOP, HA
JI3epKUHCK, YII. 0aze Intel Pentium G4560 3.5
laitpapa, 1. 49 I'ru, 4 I'6 O3Y, monutop 20’ —
L.
MyapTUMEIUIHBIA ~ TIPOEKTOP
Epson- 1 mT;
Oxpad — 1 mT.
2 1440 Kommsrotepnsiit | [IK (Intel Core i-5 CPU, O3VY- | * Microsoft Windows 7 (moamucka
KJ1acc 16 I'6) -16 wt DreamSpark Premium)
» Apache OpenOffice 4.1.8 (cBoOoaHOe
11O);
* Mozilla Firefox (ceo6omuoe I10);
* Adobe Acrobat Reader (cBoGomHOE
[O);
* 7-zip st Windows (cBo6oHoe 110);
Kouncynsrantllnroc (I No
0332100025418000079 ot 21.12.2018);
3 1234 Kommext mpemonctpammonHoro | ¢ Microsoft Windows 10 [lomamrass
Hayuno-Texandeckas obopynoBaHUS: (mocraBka c I1K)
ouommoteka JITN IIK, c BBIXOJIOM Ha | * LibreOffice 6.1.2.1. (cBoboaHoe T10)
HI'TY, crynenueckuit MyJbTUMEAUHHBIN poeKTop, Ha | * Foxit Reader (cBo6oanoe I10);
YUTATBHBIN 3a7T; 0aze Intel Pentium G4560 3.5 | ¢ 7-zip musa Windows (cBo6oaHoe I10)
Hwuxeroponckas 06a., . | I'ri, 4 I'6 O3Y, monutop 20° —
JI3epKUHCK, Y. L.
laiimapa, 1. 49 MyNnbTUMETUHHBI  TIPOEKTOP
Epson- 1 mT;
OkpaH — | mrT.;
Hab6op y4aeOHO-HATIIS THBIX
mocoowmii
4 1443a xomnbrotepublii | IIK na 6aze Intel Celeron 2.67 | * Microsoft Windows 7 (moammcka
knacc - nomerienue aus | [T, 2 I'6 O3V, monutop Acer | DreamSpark Premium)
CPC, KypcoBoro | 17° —4 mir. * Apache OpenOffice 4.1.8 (cBoGomgHOE
MIPOCKTHUPOBAHUS I[IK momxmouenst k  cet: | [10);
(BoImOTHEHUS KypcoBbIX | «MHTepHeT» W obecneuuBaroT | * Mozilla Firefox (cBo6oanoe I10);
pabot), Huxeropomckas | goctym B anekTponnyto | * Adobe Acrobat Reader (cBoOomHOE
00:1., . J3epxuHcK, yi. | mHGOPMALIMOHHO- I10);
latinapa, 1. 49 00pazoBaTeIbHYIO cpeny | * 7-zip nast Windows (cBoGoanoe [10);
YHUBEpPCUTETA * Koncynprantllmoc  (I'TI/] Ne

0332100025418000079 ot 21.12.2018);
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10. METOJIMYECKAE PEKOMEHJIALIMM OBYYAIOIIUMCS 1O OCBOEHHUIO
TACIATITAHBI

10.1. O0mme mMeToAMYECKHE PEKOMEHJALNH 1JIs1 00y4AIOUIUXCH MO0 OCBOCHHIO
AUCHUIIMHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTHH

JlucuuruiiHa — peanu3yercss MOCPEACTBOM  IMPOBEACHUS  KOHTAaKTHOW  paboThl  C
oOyyaromuMucs (BKJIK04Yas MPOBEIEHUE TEKYLEro KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSATEIbHOM
paboThI 00YJAOLINXCS M TPOMEKYTOUHOM aTTECTAIIH.

KonrtakTHas paboTa: ayIuTOpHas, BHEAYAUTOPHAs, & TaKKe MPOBOAUTHCS B JEKTPOHHOU
UH(POPMaLIMOHHO-00pa30BaTeNbHOM cpene yHuBepcutera (nanee - SMOC).

[lpenonaBanve  IUCHMIIMHBI  BEAETCS C  HPUMEHEHMEM  CJIEAYIOIUX  BHJIOB
00pa3oBaTeNbHBIX TEXHOJIOTHI:

- OaJUIbHO-PEHTUHIOBasl TEXHOJIOT S OLICHUBAHMS;

- TeKYIUI KOHTPOJIb 3HAaHUH B (hOpMe TeCTUPOBAHUS.

I[Ipu mpenomaBaHuUM  TUCHMIUIMHBI  «MOAETHPOBAHUE  XUMHUKO-TEXHOJIOTUYECKUX

NPOIIECCOB», UCTONB3YIOTCS  COBPEMEHHBIC 00pa30BATEIbHBIC TEXHOJIOTHH, ITO3BOJISIONINE
MOBBICHTh aKTHBHOCTh OOYYAIOMIMXCSl MIPH OCBOCHHWM MaTepuana Kypca W TPEIOCTaBUTh HM
BO3MOKHOCTH 3()()EKTUBHO PEaTM30BaTh YaChl CAMOCTOSATEILHON PaOOTHI.

Bech NeKIMOHHBIA MaTepral Kypca CONMPOBOXKIAETCS KOMIBIOTEPHBIMU MPE3CHTALUSMH,
B KOTOPBIX Harlis1IHO MPETOAHOCATCA MATCPUAl PA3JIMYHBIX pPa3CJIOB KypcCa, 4YTO aacT
BO3MOXHOCTh OOCYAUTH MaTrepuajn ¢ 0OydarolMMHUCS BO BpEMs YTCHMS JICKIU, aKTUBUPOBATh
X JCATCIBbHOCTH IIPU OCBOCHHUU MaTcpurajia. MaTepHaan J'IGKI.[PII’I B BHUJC CHaﬁHOB HaxogAaTCsAa B
CBOOOJHOM JIOCTy€ M MOTYT OBITh TOJYYEHbl A0 YTCHHSA JIEKUMH U mpopaboTaHbI
00yJaronMMHUCS B XOJI€ CAMOCTOSITEIILHOM paOOTHI.

Ha gnexiusx, aOopaTOpHBIX 3aHATUSAX PEATH3YIOTCS HWHTCPAKTUBHBIE TEXHOJIOTHH,
MPUBETCTBYIOTCS BOMNPOCHI U OOCYKIEHHUS, HCIONb3YEeTCS JUYHOCTHO-OPUEHTHPOBAHHBIN
MOJIXO/JI, TEXHOJIOTHS paOdOThI B MAJIBIX TPYIINAX, YTO MO3BOJSET 00YJIAIOIIUMCS TIPOSBUTH CeOsl,
MOJIYYUTh HABBIKM CaMOCTOSATEIBHOIO M3yYEHHs MaTepHalla, BBIPOBHATH YPOBEHb 3HAHUI B
rpyIIe.

Bce Bompochl, BO3HUKIINE MPU CAMOCTOSITENIbHOM paboTe HaJ JAOMAlIHUM 3a/JaHueM
noIpoOHO pa3OuparoTcs Ha JTA00PATOPHBIX 3AHATHIX U JNEKUUiX. [IpoBoASTCS MHIUBUyaTbHBIC
U TPYINIOBblE KOHCYJIbTAlMM C HCIIOJB30BAHUEM KaK BCTpeY C OOydYalomuMMuUcs, TaKk H
COBPEMEHHBIX WH(OPMAITMOHHBIX TEXHOJIOTHI (JJIEKTPOHHAS [10YTA).

Nuunuupyercss akTUBHOCTh OOYYaIOLIUXCSI, MOOILIPSieTCs 3aJjaHue JII0ObIX BOIMPOCOB IO
MaTepuany, TNPAKTUKYeTCs WHAMBHAYAJIbHBII OTBET HAa  BOMNPOCH  OOydaromierocs,
PEKOMEHIYIOTCS. METO/BI YCIIEIIHOIO CaMOCTOSATENIBHOIO YCBOCHMSI Marepuasa B 3aBUCUMOCTH
OT ypOBHS €ro 6a30BOI MOJTOTOBKHU.

s oueHku 3HAHWM, YMEHUH, HaBBIKOB M YPOBHS CHOPMHUPOBAHHOCTH KOMIIETEHILIUU
MPUMEHSIETCS OAUTEHO-PEUTHHIOBAs CUCTEMAa KOHTPOJIS U OLICHKH YCIIEBAEMOCTH OOYJArOIIUXCS
B [IPOLIECCE TEKYILETO KOHTPOJIS.

[IpomexyTouHas arTecTaius MPoBOAUTCS B (hOpME 3a4eTa ¢ YIeTOM TEKYyIIel ycreBaeMo-
CTH.

Pe3yabTaT 00yuyeHus cuntaercss ¢(pOpMHPOBAHHBIM HA MOBBILIEHHOM YPOBHE, €CIII
TEOPETUYECKOE COJIep’)KaHue Kypca OCBOEHO MOJIHOCTBhIO. [Ipu ycTHBIX cobecenoBaHMIX
00yJaromuiicss MCYEPIBIBAIOIIE, MOCIEIOBATEIbHO, YETKO M JIOTMYECKH H3JIaraeT y4eOHBIN
MaTepuai; CBOOOJHO CIHpaBiseTcsl C 3aJadaMH, BONPOCAaMU W JAPYTMMHU BUIAMH 3aJaHUI,
UCIIONIB3YET B OTBETE JOIOJHUTENBHBIN MaTepuan. Bce mpemycMoTpeHHBIE paboueit yueOHOMH
IpOrpaMMOil 3aJaHMsl BBIMIOJHEHB B COOTBETCTBUM C YCTAHOBJIICHHBIMH TpPEOOBAHUSIMU,
oOydaromuiics  CmocoOCH  aHAIM3UPOBATH  TMONYYCHHBIE  PE3YNbTAThl,  MPOSBIISCT
CaMOCTOSITEJIBHOCTD IPY BBINIOJIHEHUH 3aJaHUM.

16



Pe3yabTaTr 00yueHHMsi cuuTaercs c(pOpMHMPOBAHHBLIM HA MOPOrOBOM YPOBHE, €CIH
TEOPETHYECKOEe COJIepKaHUEe Kypca B OCHOBHOM oOcCBoeHO. Ilpm ycTHBIX cobecemoBaHHIX
00yJaromuncs MOCIeA0BaTeIbHO M3JIaraeT yuyeOHbI MaTepuall; Ipu 3aTPyIHEHHSX CIIOCOOCH
HI0CJIE HABOJASAIIMX BOIMPOCOB MPOAOIDKUTE O0CY)KJICHUE, CIIPABIAETCS C 3aJa4aMy, BOIIPOCAMH H
JIPYTUMH BHJIAMH 3a/1aHUi, TpeOYyIOUIMX NIPUMEHEHUs 3HaHUi; Bce MPEIyCMOTPEHHbIE paboueii
y4eOHOH pOrpaMMOii 3aaHUs BBITTOJIHEHBI B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMH,
oOyyaromuiicss  cmocoOeH  aHAIM3UPOBAaTh  MOJNYYEHHbIE  PE3yJbTaTbl;  IMPOSBISET
CaMOCTOSATEIILHOCTD MPY BBHITIOIHEHHUHN 33/1aHUH

Pe3yabTaT 00yueHHMsi cUMTaeTcsl Hec(hOPMHMPOBAHHBIM, €CJIM OOydYaIOUIMHCA MpH
BBINIOJTHEHUH 33J[aHUIl HE NEMOHCTPUpPYET 3HAHWH y4eOHOro MaTepuana, JOMyCKaeT OIIMOKH,
HEYBEpPEHHO, C OOJBIIMMU 3aTPy[AHEHUSMH BBINOJHAET 33JaHUs, HE JIEMOHCTPHPYET
HEOOXOIMMBIX YMEHHI, KaueCTBO BBHIMOJIHECHHBIX 33[JaHUH HE COOTBETCTBYET YCTAaHOBJICHHBIM
TpeOOBaHUAM, Ka4eCTBO MX BBIMOJIHEHHS OLIEHEHO YUCIIOM OajuIOB HUXKE TPEeX IO OILCHOYHOM
CHCTEME, YTO COOTBETCTBYET JOIOPOTOBOMY YPOBHIO.

10.2. Meroanueckue yKa3aHus 1JIsl 3aHATHH JEKIMOHHOI0 THIIA

JlekMOHHBIN KypC TPEAToiaracT CUCTEMAaTU3UPOBAHHOE U3JI0’KEHNE OCHOBHBIX BOIPOCOB
TEMAaTUYEeCKOro IjaHa. B Xoje JEeKIMOHHBIX 3aHATUH pacKpbIBalOTCs 0a30BbIE BONPOCH B
paMKax Ka)Jaou TeMbl AUCIUILTHHBI (Tabyimia 6 u 7). O003Haual0TCsl KIIOYEBbIE aCIIEKTHI TEM, a
TaKk)Ke JIeJA0TCS AaKIICHTHl Ha HauOoJee CIO0XHBIE M BaXKHBIC TOJIOXKEHUS H3y4aeMOro
MaTepuaia. MaTepuaibl JEKIHA SBIISIOTCS OMOPHON OCHOBOM sl TOATOTOBKUA OOYYAIOIIMXCS K
HpaKTI/I‘IeCKI/IM 3aHATUAM H©W BBIIIOJIHCHUSA SaHaHHﬁ CaMOCTOHTGHBHOﬁ paGOTBI, a TakKXKeE K
MEPOTIPUATHAM TEKYIIETO KOHTPOJS YCINEBAEMOCTH W TPOMEKYTOUYHOH aTTeCTAIlMU TI0
JUCLIUAIIIIMHE.

10.3. MeToanueckue YyKa3aHMsi [0 OCBOCHHUI0 [IUCHUILVIMHBI HAa 3aHATHAX
CeMHHAPHOI0 THIIA

[IpakTuueckue  3aHATHS ~ MOPEACTABIAIOT  COOOM  AeTamu3aluio  JIEKIHOHHOTO
TEOPETHUUECKOr0 MaTepuala, MPOBOIATCA B LEIAX 3aKpEIJICHUsT Kypca M OXBaThIBAIOT BCE
OCHOBHBIE pazzaenbl. OCHOBHOW (OpPMOM TIPOBEICHUS MPAKTUUECKHX 3aHATHHA SIBIISCTCA
oOcyxaeHue HamOojee MPOOJIEMHBIX M CIOXKHBIX BOMPOCOB MO OTICIBHBIM TeMaM, a TaKke
pelieHre 3aaa4 v pa3doop NpUMEpOB U CUTYaIUil B ayAUTOPHBIX YCIOBHUSX.

[TpakTuyeckue 3aHATHA 00yUYaIOMIMXCS 00ECIEUNBAIOT:

- IPOBEPKY U YTOYHEHUE 3HAHMM, TOTYyYEHHBIX HA JEKLIHIX;

- MOJYYCHHE YMECHHA W HABBIKOB COCTABJICHUS JOKJIAOB M COOOMICHUN, OOCYKICHUS

BOIPOCOB 110 Y4eOHOMY MaTepuany JUCIUILINHBL,

- TOABEIACHHUE WMTOrOB 3aHATHN MO PEUTHHIOBOM CHUCTEME, COIVIACHO TEXHOJOTMYECKOU

KapTe IUCLUMILIAHBIL.

10.4. MeTtoauyeckue yKa3aHus M0 CAMOCTOSATEILHOM padoTe 00y4aromuxcs

CamocrosTenbHas paboTa obOecneunBaeT IMOATOTOBKY OOyYaroIUXcs K ayJUTOPHBIM
3aHATUSAM U MEPOIPUATUSAM TEKYIIEro KOHTPOJS U MPOMEXYTOYHOM aTTeCTalluM M0 U3yd4aeMon
JTUCIUIUIMHE. Pe3ynbTaThl 3TOM MOATOTOBKU MPOSBISIOTCS B aKTHBHOCTH OOYYaIONIUXCS Ha
3aHATHUAX M B KaQUECTBE BBINOJHEHHBIX 33aJlaHUI JUIsl CaMOCTOATEIbHONU paboThl U Apyrux Gopm
TEKYIIEr0 KOHTPOJIS.

[Ipu BBITIOJIHEHWM 3aJlaHUM JJII CAMOCTOSITEIHHOM pabOThI PEKOMEHIYETCs MpopaboTKa
MaTepUAJIOB JIEKUUMWA M0 KaKIOW MPOUIECHHOM TeMe, a TaKKEe M3YYEeHUE PEKOMEHIYEMOM
JUTEpaTyphl, pe/icTaBieHHON B Pazaene 6.

B nporecce camocTosTenbHOM pabOThl IPU U3YyYEHUN JUCIHILIMHBI 00Yy4JaloMIuecss MOTYT
paboTaTh Ha KOMIBIOTEPE B CIELUATU3UPOBAHHBIX ayIUTOPUAX JJI CAMOCTOSITEIILHON pabOThI
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(rabmuma  15). B aymurtopusx UMeeTcsl  JIOCTyn  d4epe3  HMH(OpPMAIMOHHO-
TEJIEKOMMYHHUKAIIHOHHYIO ceTh «IHTepHET» K AJIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTEIbHOM
cpene yaumBepcutera (OUOC) wu osnexktponHoit Oubmmoreunoit cucreme (OBC), roe B
AJIEKTPOHHOM BHJIC PACIIOJIaraloTCsi y4eOHbIE W YU4eOHO-METOIUYECKHE MAaTephabl, KOTOpPbIC
MOTYT OBITh UCIIOJIb30BAHBI JIJISI CAMOCTOSATEIBHOM PaOOThI IPH U3YYCHUH JUCITUTLIAHBI.

Jnst oOy4varoruxcst o 3a049HON (opMe 0OydeHHUs caMOCTOsITeNbHas padoTa SBIISICTCS
OCHOBHBIM BHJIOM Y4eOHOU JeATEeIHbHOCTH.

11 OHEHOYHBLIE CPEACTBA JJISI KOHTPOJIAI OCBOEHUA JUCHUIIJIMHBI

11.1. TunoBble KOHTPOJIbHbIC 33JaHUSI WM MHbIE MATEPHAJIbI, HEOOXOAMMbIE sl
OLlEHKH 3HAHMH, YMEHHUiIi, HABBHIKOB M (WIH) ONbITA B XOJAe TeKYIIero KOHTPOJIA
ycneBaeMoCTH

Hns  Tekyiero KOHTPOJIA 3HAaHUM oOy4arommxcs IO JIUCIUILIMHE MPOBOJUTCS
KOMILJIEKCHAA OLl€HKA 3HAHMIi, BKIIOYAOIIas

- 00CyXXJIeHHE TeM Kypca Ha MIPaAKTUUECKHUX 3aHATHSX;

- BBITIOJIHEHUE 3aJJaHHH TSI CAMOCTOSITEIbHON pabOTHI;

- 3a4eT.

11.1.1. TunoBble TeCTOBBLIE 3aJaHUA
Ilpumepvr mecmosvix 3a0anuil IO TUCUUTUTHHE (OIIEHOYHBIC CPECTBA B TIOJTHOM 00BeME
xXpaHsaTcs Ha Kadeape «XUMUYECKUE U MTUIIEBBIE TEXHOJIOTHNY):

1. Mogenmu oTnuyarommecss 1Mo (HU3UIECKON NPHUPOAEC OT HMCCIEAYEeMOTO Ipoliecca, HO HX
MaTEeMAaTHYECKOE OMUCAHUE UICHTUIHbI

1) ®usuveckue

2) Maremaruueckue (3HaKOBbIE, CAMBOJIMYECKUE)

3) PeanbHble MaTeMaTHYECKHE
2. Mopenb 1aetT BO3MOKHOCTh

1) YcraHoBUTH B SIBICHUH, MTPOLIECCE MIIM 00BEKTE OCHOBHBIE 3aKOHOMEPHOCTH

2) IlpeneOpeyub BTOPOCTETIEHHBIMU MPU3HAKAMHU

3) O6a yTBepKaeHUS BEPHBI

4) Her npaBUiIbHOrO OTBETA
3. Bua Mojenu, ONKCHIBAIOIIEW TMpolecc B KOTOPOM 3HAYEHHE BBIXOAHON BEIMYMHBI
OJIHO3HAYHO OMPEIEAETCS 3HAUCHUEM BXOIHOM BEITMYUHBI

1) Croxactuyeckas

2) OMnupuyeckast

3) AerepMuHUpOBaHHAS

4) Her npaBUiIbHOrO OTBETA
4. Meroa coCTaBlE€HMS MAaTeMaTHYECKOTO ONMCAaHWsS OCHOBAHHBIM Ha BBIBOJE YpPaBHEHUMU
CTaTHKH ¥ IMHAMUKH HA OCHOBE TEOPETUUECKOTO aHaIn3a (PU3UKO-XUMHUECKUX TIPOIIECCOB

1) AHamUTHYECKHI

2) DKcrnepuMEHTaJIbHBII

3) DKcrepuMeHTaIbHO-aHATUTUYECKHI

5. YKaxxute HeTIOCTaTKU [TaCCUBHOTO 3KCIIEPUMEHTA
1) bosbiue 3aTpaThl HA SKCIIEPUMEHT
2) CunbHOE BIMSIHUE CIIYYaHBIX OMMOOK HA TOYHOCTH OTTMCAHUS
3) Ci1o>XxHOCTh HaXOKACHUSI KOHKPETHOTO BUa (yHKIUU
4) Bce nepeuncieHnoe
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6. KoaddurmeHT koppensuu MokeT IPUHUMATh 3HAYCHHS
l)-0o<r<ow
2)0<r<l1
3)-1<r< 1
4)-1<r<1
7. JocTonHCTBa MOTHOTO (hakTOpHOTO dKcnepumenTa (I1D3)
1) Peamusyiorcsi Bce BO3MOXKHBIE KOMOMHAaUMM (PAaKTOpOB Ha BBIOPAHHBIX JUIA
UCCJIEIOBAHUSI YPOBHSX
2) KoahpumeHThI perpecCHOHHOM MOJIENH SBISIFOTCS CMEIICHHBIMH OILICHKaMU
3) [1®D ob6mamaet M30BITOYHOCTHIO OIBITOB
4) Bce nepeuncieHHoe
8. AIeKBaTHOCTh ypaBHEHUS PETPECCUU OLIEHUBAETCS MO KPUTEPHIO
1) @uwepa
2) CThrozieHTa
3) Bunkokcona-Mana-YutHu
4) Tlupcona
9. Ora rupoJMHAMUYECKas MOJIEIb SBJSIETCS. MOJIENIBIO C paclpe/ielIeHHbIMU TapaMeTpaMu
1) Slaeucrast Mmoaenb
2) Muddy3nonnas Moaenb
3) O6a oTBeTa BEpHBI
4) Her npaBUibHOrO OTBETA
10. OpueHTUPOBOYHOW O00JIACTBIO TPUMEHEHHUS TaKOH MOJIETU SBJISIOTCS TapeiabdaThie
anmaparsl, anmnapartkl ¢ MCEBJ00KIKEHHBIM CIIOEM
1) UneanbHOTO BHITECHEHUS
2) UneanbHOrO CMEIICHUS
3) Auddy3nonnas moaens
4) Slueeunas MojeNb
11. TTapameTps! b y3MOHHON U TYCCUHOW MOJICIIA MOXKHO CBSI3aTh
1) C nepBbIM HayaIbHBIM MOMEHTOM (DYHKIIMH paclpeaesieHUs
2) C HyneBbIM HayaJIbHBIM MOMEHTOM (PYHKIIMH pacrpeesieHus
3) Co BTOpBIM IIEHTPAIBLHBIM MOMEHTOM (DYHKITUH pacripe/ieeHus
4) C nepBbIM LIEHTPAIbHBIM MOMEHTOM () YHKIIUHU pacpeleieHUs
12. 30bITOUHON TEpMOIMHAMUYECKON (QYHKIIMEH HA3bIBAIOT:
1) u3MeHeHrne TEepMOJMHAMHYECKOW (YHKIMHM NMpU OOpa30BaHUHM PACTBOpPA U3 UYHCTHIX
KOMITOHEHTOB
2) pa3HOCTh MEXIy (DYHKUMN CMEIIEeHUs peajbHOro U HJEaIbHOIO PacTBOPOB
3) u3MeHeHne TePMOJMHAMUYECKON (DYHKIIMM MPU U3MEHEHUH TeMIIEpaTyphl pacTBOpa Ha
1K
4) TepmoauHaMuyeckast pyHKIMS, HE Y4acTBYIOIAs B pacueTax
13. YpaBHeHnue BunbcoHa HEMPUTOIHO JUIsl OITUCAHUS
1) cucremsl, cocTosieit n3 4-x KOMIIOHEHTOB U OoJiee
2) paBHOBECHUS JKUIKOCTb-TIap
3) paBHOBECHUS KUIKOCTb-KUIKOCTh
4) cMecH BEIIECTB, 00pa3yroNIUX BOJTOPOIHBIE CBA3H
14. MeTon rpynmnoBbIX COCTaBISIONIMX PEATM30BaH B MOJCIIN
1) Busibcona
2) NTRL
3) UNIQUAC
4) UNIFAC
15. DTOT KpUTEpHUiA XapaKTEPU3YET COOTHOIICHUE MEK/y CUJIaMU BECA U TPEHUS
1) Pefinonbaca
2) I'pacroda
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3) Ilekue
4) Tanunes

11.1.2. TunoBblie 3a1aHKs AJIS CAMOCTOATENbHON PadoThI 00y4aOIIMXCSH

[Ipumep 1.

Yepes nacamounblii ammapat nauHoit L = 10 M, BHyTperHuM muamerpom d = 0,065 M u
K03 PHUIIMEHTOM 3anoJIHEeHUsT Hacaakoi ¢ = 0,7 mpoTeKaeT )KUIKOCTh ¢ 00BEMHON CKOPOCTHIO
v = 0,001 m3/c. [TocTpouTh MaTEMATUIECKYIO MOJICTh CTPYKTYPHI THAPOINHAMUYECKOTO TIOTOKA
B amnmapare, 3Has HCXOJHYI0 (YHKIIMIO DAaclpeielieHUs KPUBOW OTKIMKAa HA HMITYIhCHOE
BO3MYILICHUE.

[Ipumep 2.

B cootBercTByronmx Tadnuiax MpUBEAECHbBI MUHUMAJIbHBIE U MaKCHMalbHbIE 3HAUEHUS
3HaueHus: (GakTOpoB Zi W pe3yabTaThl mapaienbHbIX ombiToB [1DD y. CocraBUTh MaTpuily
wianupoBanus [1OD B HaTypallbHBIX IEPEMEHHBIX U B KOAUPOBAHHOM BUJE C Y4eTOM 3 (HEeKTOB
B3aMMOJICHCTBHS, pacCUUTATh KOAPHUIIMEHTHI PErPECCUU, IPOBECTH CTATUCTHUCCKUIA aHAIH3.

11.2. TunoBble KOHTPOJbHBIE 32JaHUS HJIH HHbIe MATEPUAJbI, He00X0AMMbIE sl
OLICHKH 3HAHMH, YMEHU I, HABBIKOB U (WJIM) ONBITA B X0/1€ IPOMEKYTOYHOM aTTeCTAIMHU 110
JTUCIHTIIINHE

dopma NMpoBEICHUS MPOMEKYTOYHON aTTeCTallMy MO AUCIHUILIMHE — 3a4€T C OLICHKOM: 0
pe3yabTaTaM HaKOMUTEIbHOIO PEUTHHTa UK B (hOpMe TeCTHPOBAHUS.
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