MUHOBPHAYKH POCCHUU
(penepanbHOe rocygapcTBeHHOe 0K0:KeTHOE 00pa3oBaTe/IbHOE YUpPeKAeHHe
BbICHIEr0 00pa3oBaHUs
«Hukeropoackuii rocy1apcTBeHHbIM TEXHUYECKU YHUBEPCUTET
uM. P.E. AnekceeBa» (HI'TY)

JI3epKMHCKUH MOJUTEXHUYECKHMH HHCTUTYT (puiamast)

YTBEPX/AIO:

Jwupexrop uHcTHTYTA:!
A.M.IletpoBckuii
“ ” 2023 1.

PABOYAS ITPOI'PAMMA TUCHUIIJINHBI
b1.B.O/1.7 MoaeaupoBaHue XMMHUKO-TEXHOJOTHYECKUX MPOLECCOB

(MHIEKC ¥ HaNMEHOBaHHE AUCIUILTHHBI 10 yYeOHOMY IUIaHY)

JUISL TIOJATOTOBKH OaKajaBpOB

Hanpasnenue noaroroku: 18.03.01 Xumudeckas TeXHOJIOTUSA
HamnpaBnenHocTs: XuMUYecKass TEXHOJIOTHS OPTaHUYECKUX BEIIECTB

dopma 00yueHus: OYHas, 3a04Has
I'ox mayama moaroroBku 2023

Brimyckaromias kadeapa XUMHUYECKHE U MHUIIEBLIE TEXHOJIOTUH

Kadenpa-pazpaborunk XHUMHYECKUE U MMULIEBBIE TEXHOIOTHH
O0BeM QUCIUATUIHHEI 144/4
4acoB/3.e

HpOMe)K}/TO‘-IHaH arrecranusa 3K3aMCH

PazpaboTunk: k.x.H., noneHT JI.B. Opexon

.

KA 1,
A ity

WECKHA
@g\\" ey,

»,  [OKYMEHT NMOAMUCAH JlzepskuHCK, 2023
E 3NEKTPOHHOW NOANUCHIO

%

Ceptudukar: 056E86B29D369D826C7E310ADEAGESDA
Bnapeneu: MNetpoBckuii AnekcaHap Muxannosuy
JHenctutenen: ¢ 03.08.2022 go 27.10.2023




PaGouas nporpamma IUCHUIUIMHEL: pa3paboTaHa B COOTBETCTBHU ¢ DeiepalibHbIM roCyJapCTBEHHBIM
o0Opa3oBaTenbHBIM CTaHAApTOM BbIcHIero oOpazoBanus (PI'OC BO 3++) mo HampaBIeHUIO
noaroroBku 18.03.01 Xwumuueckass TexHosorus, yTBepxaeHHoro npukazom MHWHOBPHAYKHU

POCCHMU ot 07 aBrycta 2020 roma Ne 922 Ha ocHoBaHMM y4eOHOro IaHa, npunstoro YC JIITN
HITY

npotokoa ot 28.04.2023 Ne 8

Pabouast mporpamma omoOpeHa Ha 3acemanuu kadeapel-paspadotumka PIIJ  Xumudeckue u
IINIIEBBIC TEXHOJIOTUN

npotokoa ot 05.05.2023 Ne 10

3aB. kadenpoii, 1.x.H, mpodeccop O.A. Kazanues
(moxnuce)
COT'JIACOBAHO:
3aBeqyroNHid BhIMyCKatomen kadeapoid XuMHYECKHE U THIIEBbIE TEXHOIOTUN
I.X.H, TIpodeccop O.A. Kazanuesn
(moxnuce)
Havanenuk OYMBO N.B. CrapuxoBa

(Tomuce)

Pabouas nporpamma 3apeructpupoasa B OYMBO: Ne 18.03.01- 39



COJIEP’KAHUE

1. Lenu u 321241 OCBOCHUS TUCIIMIITIMHBL . ... euvene ettt et et ettt e et et et eeene et eeeneeneenne 4
2. MecTo IUCHUIUIMHBI B CTPYKTYPE 00Pa30BATEIbHON MPOTPAMMBL. .. .eneeeeeneeneeneanaennn 4
3. Kommnerenmuu oOyu4aromerocsi, ¢GopMHpyeMble B pe3yjbTaTe€ OCBOSHHS JAMCLUILIMHBI
6 03113721 £ 4
4. CTpyKTypa U COACPIKAHUE TUCHIHTIITHHDBL. . ... utentte et ette e et enate et eteeeneeenaeenaenn 7
5. Texyuii KOHTPOJIb YCIEBAEMOCTH M MPOMEXKYTOUHAs aTTECTAIMsl 10 MTOTaM OCBOCHHS
D107 (0802008107050 SO TP 15
6. YueOHO-METOONYECKOE O0ECIIEUEHME JUCIIHTIIIHDL. « .. e vvunnee et e e et ee e e e et eeeaaeeeeenees 17
7. VHQOPMAIIMOHHOE 00ECTICYCHUE TUCIIUTIIHBL. . ...\t uteneeeeenteneeeneenteaneenneneaneannannns 18
8. ObpazoBartenbHbIe pecypchl st uHBamuaoB uauii c OB3.................. 19
9. MarepuanbHO-TEXHUYECKOE  oOeclieueHue,  HeoOXoaumoe Uil OCYLIECTBJICHHUS
00pa30BaTEIBHOTO MPOIIECCA TIO TUCIIHATIITIHE .+« .\ v envveenseeneaeenneennaennneenneeanneanneennnnn 19
10. MeTtoanueckue peKOMEHAAUN 00YYatOIUMCS [0 OCBOCHHUIO TUCIMITIHHBL. ............. ... 21
11. Ouenounble cpeAcTBa ISl KOHTPOJIS OCBOCHUS JUCHUIITHHDL. . e .vvneeneeeneenieaneaneennene 23



1 HEJHA U 3AJAYA OCBOEHUA JUCHUITJINHBI

Ilean ocBoeHUsT TUCUMUIJIMHBI:

HGJ'IBK) OCBOCHHUS OUCHUIUIMHBI SBJISACTCA H3YUCHUC COBPCMCHHBIX MCTOJAbI MOJACIMPOBAHUSA
TEXHOJIOTMYECKHUX IMPOLCCCOB U alllapaToB.

38.}13.‘11/1 OCBOCHHUA JHUCHUIIINHBI (MOIIYJBI)I pa3pa60TKa MaTeMaTUYEeCKUX MoJAeIe u
HCIIOJIB30BAHUC WX JIA PCHICHUA 3a1ad B obOnacTh aHaJIm3a, CMHTE3a W ONTHUMH3AIIUNU XHMHUKO-
TCXHOJIOTHYCCKHNX CXCM.

2 MECTO JUCHUILIUMHBI B CTPYKTYPE OBPA30OBATEJIBHOM MPOI'PAMMBI

Vuebnas guctummHa b1.B.OJ[.7 «MonenupoBanre XHMHKO-TEXHOJIOTHYECKUX IPOIIECCOB)
BKIIIOUEHA B O0s3aTeNbHBIA TMepeueHb TUCIUIUIMH BapuaTUBHOW dactu  (dopMupyeMoit
y4acTHUKaMU 00pa3oBaTeNIbHBIX OTHOILEHUH), onpenesstonnii HanpasiaeHHocTs OIl. Tucnunnuna
peanusyercsi B coorBeTcTBUU ¢ TpeboBanusimu ®I'OC, OI1 BO u VII.

JucrtumimHa 6a3upyeTcst Ha CIeAYIOMUX JUCITUIUTHHAX: (U3HKa, MaTeMaThKa, nHpopMaTuka,
TEXHUYECKass TEePMOJUMHAMHKA W TEIUIOTEXHUKA, OOIas XUMHYECKas TEXHOJOTHS, XHUMHS H
TEXHOJIOTHSI OCHOBHOT'O OPTaHMYECKOTO0 CHHTE3a, pa3paboTKa IPOIECCOB Pa3/eNieHUs B XMMHYECKOI
TEXHOJIOTMH,  pa3pabdOTKa  TMPOMBIIUIEHHBIX  PEAKTOPOB  OPraHMYecKOoro  CHHTE3a WU
HedTenepepabOTKH, TEOpUs XHUMHUKO-TEXHOJOTHYECKUX IPOILECCOB OPraHMYECKOTo CHHTE3a U
HedTenepepaboTKH, IIPOEKTUPOBAHNE 000pyI0BaHUS OpPraHUYECKOTO CHHTE3a u
HedTenepepabOTKH.

JucuunnmnHa sBisieTcs OCHOBoMoaratomiei ams noarorosku BKP.

PaGouas nmporpamma qucHMIUIMHBEL «MOJETUPOBaHNE XUMUKO-TEXHOJIOTUYECKUX IPOLIECCOB)
JUIST WHBAJIWIOB M JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/0POBbSI pazpabaThIBacTCs
UHAMBUIYAJIbHO C YY€TOM OCOOEHHOCTEH NCUXO(PU3NYECKOTO pa3BUTUS, WHIUBUIYaJIbHBIX
BO3MOXKHOCTEH U COCTOSHUS 3/10pPOBbS TAKUX 00YUAOLINXCS, 110 UX JIUYHOMY 3asIBICHUIO.

3 KOMNETEHIIMHA OBYYAIOLIETOCSl, ®OPMUPYEMBIE B PE3VJILTATE
OCBOEHMS JUCLUTIJIMHBI (MOLY.JI5T)

Tabmumna 1
®opmupoBanme komnerenuuu [NK-4 gucunmiunamu (04Hoi (popmMbl 00yUeHU)
Komme- HaszBaHusi y4eOHBIX IMC-IHUIINH, MOAYJIei, CemecTpbl (JOPMHPOBAHHS
TeHIUs NMPAKTHK, YYACTBYIOIIUX B GOPMHUPOBAHIH
KOMIIeTeHIMN 1 kypc 2 Kypc 3 Kypc 4 kypc
BMecTe ¢ JAHHOMH AU CIUAILTHHOI cemecT cemecTp cemecTp | cemecTp
1 2 3 4 5 6 7 8
I1K-4 Pa3pabotka IIPOMBIIIIEHHBIX peaKkTopoB X
OpPraHUYecKOro CHHTE3a U HedrenepepadoTKH
Pa3paboTka  mporeccoB pasaeseHus B X
XUMHYCCKON TEXHOJIOTHH
IIpoextupoBarre 000pyIOBaHUS OPraHHYECKOTO X
cuHTe3a U HehTenepepaboTKH
MopenupoBanue XUMHKO-TEXHOJIOTUICCKAX X
MPOLIECCOB
Texnonorudeckas (MPOESKTHO-TEXHOJIOTHIECKAs) X
MIPaKTHKa
HayuHno-uccnenoBarensckas paborta X X
[IpenauruioMHas npakTHKa X
[MomroroBka K mpoleaype 3allUTHl W 3aIInTa
BKP X




Tabmuma 2

®opmupoBanue komnereHunu [MNK-4 qucuuniamnamu (3a04Hoii popmbl 00yueHuUs1)

Kommne-
TCHIIUSA

Ha3zpanusi y4eOHBIX JMCHUIIIUH, MOYJI€H,
NMPAaKTHK, YYACTBYIOIIHUX B GOpMUPOBAHUM
KOMIIETEHIINH

BMeECTe ¢ JAHHOI JUCIUILIMHON

Kypcol popmupoBanusi KomMneTeHUMu

1 kypc

2 Kype

3 kype

4 xkypce

5 kypc

IK-4

Pa3zpaboTka  TPOMBINIICHHBIX  PEaKTOPOB
OpPTaHMYECKOTO CHHTE3a B HedTenepepaboTKu

X

PaspaboTka  mpolleCCOB  pasjelieHUs: B
XMMHYECKON TEXHOIOTHH

[Ipoektuposanue 000pyJOBaHUS
OPraHNYECcKOro CHHTE3a U HerenepepaboTKu

MozenupoBaHue  XUMHKO-TEXHOJIOTHYECKUX
IIPOIICCCOB

TexHonornueckast (TIpoeKTHO-
TEXHOJIOTHYCCKAsl) MPAKTUKA

Hayuno-nccnenoBatensckas paboTa

HPGHHI/IHJ'IOMHE[H IMpaKTUKa

IloaroroBka K mpouemype 3allUThl W 3aIIUTa
BKP




I[NEPEYEHb IUIAHUPYEMLBIX PE3VIIBTATOB OBYYEHUA 110 JUCHUIUIMHE, COOTHECEHHBIX C INIAHUPYEMbBIMU
PE3VJIbTATAMU OCBOEHNA OI1

Tabmnuua 3

Hepeqenb IJIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqe}mﬂ M0 TUCHUIIJIMHE, COOTHECCHHBIX C INIAHUPYEMBIMHU pe3yJIbTaTaMU 0CBOCHUSA

Koa 1 HaumMeHoBaHu(

OueHouHbIE CPeICTBA

Kon u HaumeHoBaHue HHAMKATOpa .
KOMITeTeHIIH [ — IInanupyemble pe3yJbTaThl 00y4eHHsI 10 JHCHHUILIHMHE Texyuiero IIpomexyToyHoOM
KOHTPOJISt aTTecTanuu
KOMIeTeHIIMH
[IK-4. Crioco6en mpoektu- | UITK-4.1. 3HaTh: Ymerth: Baaners: TectupoBanwue. Bonpocst JUTS
poBaTh TexHOsormueckue | PazpabarsiBaeT COBPEMCHHBIE pa3pabaTbIBaTh COBPEMEHHBIMU Bemmonnenue YCTHOTO
LUKJIBl TIPOM3BOACTBA M | TEXHUYECKYIO METOJIbI MaTeMaTHYeCKHe METOJlaMU 3a7aHus s | cobecenoanus: 20
paborath ¢  HAy4HO- | JOKyMEHTAIHIO MOJICTTMPOBAHHUS MOZIEIH U | MAaTEMaTH4eCKOTO CaMOCTOATENBHOM BOIIPOCOB
TEXHUYECKOH TEXHOJIOTHYECKUX TEXHOJIOTHYECKHUX UCIIONIb30BaTh UX JUIS | MOJEINPOBAHUS paboTsI
JIOKyMEHTaIiel B 00JIacTH | MPOILIECCOB MPOLIECCOB W | pemieHuss 3amad B | MPOLIECCOB u
TEXHOJIOTUH TIPOU3BOJICTBA annapaToB, MeToIbl | o0iacTu aHajM3a, | anmaparoB
OpPraHn4eCKUX BCIIECTB MOCTPOCHUA CHHTC3a u MpOn3BOJCTB
SMITUPUUECKUX ONTHMU3AIHN OPTraHN9ECKOT0 "
(cTaTHuecKux) U | XUMHUKO- He(TeXUMHIECKOTO
¢usmxo- TEXHOJIOTUYECKUX CHHTE3a.
XUMHYECKUX cXem
(TeopeTHuecKHXx)
MoJeNnel  XUMHKO-
TCXHOJIOTHYCCKHUX
MPOLIECCOB u
annapaToB




4 CTPYKTYPA U COAEPXAHUE JUCHUNJIAHBI

4.1 PacnpenesieHne TPyA0EMKOCTH AUCHMILIMHBI IO BHAaM padoT 1o ceMecTpam

OO6mrast Tpya0EMKOCTh NUCHUILIMHBI cOoCcTaBiseT 4 3ad.en./144 wyaca, pacmpeneneHue
YacoB 110 BHJIaM paboT cemecTpaMm MpeaCTaBIeHO B Ta0u. 4 u 5.
dopMat n3ydeHus: TUCITUTUIMHBI: C UCTIOIh30BAaHUEM JIEMEHTOB AJIEKTPOHHOTO

o0OydeHusl.

Tabnuma 4
Pacnpenesienue Tpy10€éMKOCTH JUCUMILIMHBI 10 BUAAM PadoT Mo ceMecTpam
AJISl CTYIeHTOB 0YHOH ()opMBbI 00y4eHHUsI

Buj yueOHoit padoThl Bcero Cemectp
4yacos 3
1. KonrakTHas pabdora o0y4ammmMxca C 66 66
npenoaasartejieM
(1o BuIaM y4eOHBIX 3aHATHIA) (BCEro), B TOM YHCIIC:
1.1. AyautopHble 3aHATHA (BCero), B TOM YHCIIE: 60 60
- nexuuu (JI) 30 30
- maboparopHsie paboTsl (JIP) - -
- npaktuueckue 3anstust (I113) 30 30
- npakTuKymsl (I1) - -
1.2. BHeayauTopHble 3aHATHS (BCero), B TOM 6 6
YHCIIE:
- TPYIIIIOBbIE KOHCYJIbTAMU 110 JUCHUILIMHE 4 4
- TPYIIIOBBIE KOHCYJbTAUU TIO 2 2
MIPOMEKYTOUHOM aTTecTanuu (3K3aMeH)

- UHIUBUyajlbHas paboTa mpernoaaBaTess - -
¢ oOyyJaroummcs:
- TI0 TIPOEKTUPOBAHMIO: TTPOEKT (paboTa)
- 110 BeINOJIHEHUIO PI'P
- 110 BeInonHeHuto KP
- TI0 COCTaBJICHHUIO pedepaTa (JIoKiIazaa,

acce
2. CamocrositeabHas padora cryaenra (CPC) (Bcero) 42 42
Buja npoMexyTo4HOM aTTeCTAalMd  dK3aMeH 36 36
O01mas Tpya10eMKOCTb, YaChl/3a4eTHbIE eIUHUIII 144/4 144/4




Tab6mumna 5

Pacnipenesienne TpyA0€MKOCTH TUCHHUILIMHBI 110 BUAaM padoT 1o ceMecTpam
JJISl CTYIeHTOB 3204HO# (popMbI 00yUYeHHUSs

Buj yueOHoit padoThl Bcero Kype S
4yacos
1. KonrtakTHas padora oOy4yamommuxcsi ¢ 25 25
npenoaaBartejieM
(o BugaM y4eOHBIX 3aHATHH) (BCEro), B TOM YHCIIE:
1.1. AyauropHble 3aHATHSA (BCEro), B TOM YHCIIE: 18 18
- nexuuu (JI) 8 8
- naboparopubie paboTsl (JIP) - -
- npaktuaeckue 3anstus (113) 10 10

- npakTukyMmsl (I1) - -

1.2. BuHeayauTopHbIe 3aHATHS (BCEro), B TOM 7 7
qHCIIe:
- TPYIIOBbIE KOHCYJITAIIMU 110 JUCHUILIMHE 4 4
- TPYNIOBBIE KOHCYJIbTALUU 110 2 2
MIPOMEKYTOUHOU
aTTecTanuu (3K3aMeH)
- UHIUBUyalbHas paboTa mpernoaaBaTess
¢ oOyyJaroummcs:
- TI0 POCKTUPOBAHUIO: TMPOEKT (paboTa)
- 10 BeInoNHEHUIO PI'P
- o BeInosiHeHUt0 KP 1 1
- 10 COCTaBJICHUIO pedepara, JoKIaa,
acce
2. CamocrositeabHas padora cryaenra (CPC) (Bcero) 110 110
Buja npoMe:xxyTO4HO aTTecTANMHA 9 9
DK3aMeH
O0uas Tpy10eMKOCTb, YaChl/3aUeTHbIE eIUHUIII 144/4 144/4




4.2 Conep:xaHue TUCHUNIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM

CopepxaHue TUCIUIUIMHBL, CTPYKTYpPHUPOBAHHOE 10 TeMaM, MPUBEACHO B Ta0auIax 6 u 7.

Tabmauma 6
Conepmalme AUCHUIIVIMHBI, CTPYKTYPUPOBAHHOC IO TEMaM, JIdA CTYICHTOB OYHOM (l)OpMI)I Oﬁy‘lel-ll/lﬂ
ILianupyembie Buanbl yueoHoii padoThI Haunmenosa
(KOHTpPOJIMpYeMBbI KonTakTHas HHE Peanuzanus Haumeno
€) pe3yJbTaThl pabora 5 HCII0JIb3Yye B paMKax BaHUe
OCBOCHMA: w o MBIX npakTuyec- | pa3padora
koaYK;OIIK; ° g£E AKTUBHBIX U KOH HHOI'0
HaumeHoBaHue TeM = 2 2 S Bux CPC
K 2 20| 2 g s = MHTEPAKTUB- | MOATOTOBKH JIEKTPOH
M HHIMKATOPbI T E" g § - % \5 : HBIX (Tpynoem- HOI'0 Kypca
AOCTHKEHU S E §_ é E E § s E o0pa3oBaTeJib KOCTh B (TpytoemMko
KOMIeTeH Uil g2 < l§ SE| 2 § g -HBIX yacax) CTh B Yacax)
= |RE&|E8&|0al TeXHOJIOTHi
8 cemecTp
IIK-4, UTIK 4.1 Tema 1. Beaenue B mpeamer. MeTonbl 4 - - 4 [ToaroroBka k  J;ekiusM, | OOCyxaeHue
MOJCITUPOBAHUSL. TECTHPOBAHHIO, 3a/1aHui,
BBIIIOJIHCHUE 3aJaHuid Ul | TECTUPOBaHHE
CaMOCTOSITENIFHONH ~ PabOTHI.
6.1.1: C.9-47,6.1.2: C.6-23
Tema 2. Mertoabt MOCTPOEHHMS 4 - - 4 IMomroroBka k  nekmusmM, | OOcyxaeHme
MaTeMaTHYECKHX MoJenen TECTHPOBAHHUIO, 3a/1aHui,
BBITIOJIHEHWE 33/IaHUH  JUIS | TECTHPOBaHUE
CaMOCTOSITENIbHOW ~ PabOTBHI.
6.1.1: C. 9-47, 6.1.2: C.6-23-
50
Tema 3. Cratuctuueckue wMomenu. | 4 - 8 4 IMoaroroBka k nekuwmsM, | OOCyxaeHue
Metonst KOPPCIAMUOHHOIO A TECTHPOBAHUIO, 3aJIaHuM,
perpeccuonHoro  axanmsa. IlaccuBHbIH BLINOJHEHHE 3aJaHMil JJIf | TeCTHPOBaHUE




ILianupyembie Buanbl yueoHoii padoThI Haunmenosa
Peanuzanus Haunmeno
(KOHTpPOJIMpYeMBbI KonTakTHas - HHe
3) B paMKax BaHHeE
€) pe3yJIbTaThl paGora = HCI0JIb3ye
- npakTayec- | paspa6ora
OCBOCHHS: o g g MBIX .
= o 2 KoM HHOI'0
konYK;OIIK; HanMeHoBaHMe TeM o | 2ol Ee| 58 Bujx CPC AKTHBHBIX
s | 28| 88| &L, MOArOTOBKH | 3JEKTPOH
K 5 s5| 2 Pl RS MHTEPaKTHB-
o B . s S S TPyAOeM- HOI'0 Kypca
W  HHIUKATOPHI = S 3 = 2 5w HBIX (Tpya yp
E | o8| g ] &EC KOCThb B (TpytoemMko
AOCTHKEHUS 2 | &38| S8 2 8¢ o0pa3oBaTeJb
. o Se| &5 8 eC yacax) CTh B Jacax)
KOMIIeTeH Ui E|IBalEBES|0al -HBIX
CaMOCTOSITEILHON  paboTHI.
SKCIIEPUMEHT. 6.1.1: C. 48-99, 6.1.3: C.11-
53
Tema 4. AKTHBHBII dSKcTIepUMEHT. [IaHb 4 - 8 4 IMomroroBka k  nekmusM, | OOcyxneHwe
MNEpBOTO U BTOPOT'O MOPAAKA. TECTUPOBAHUIO, 3aJaHuH,
BBINIOJIHEHHE 33JIaHUH  JUIS | TECTHPOBaHUE
CaMOCTOSITEILHON  paboTHI.
6.1.3: C.22-34
Tema S. Teoperuueckuili MeTon 4 - 4 4 IMoaroroBka k  nekuwmsM, | OOcyxaeHue
TIOCTPOEHMSI MATEMAaTUUECKUX MOJIETIEH. TECTHPOBAHHIO, 3aJIaHMM,
Mertons! 1 MOJEIH ONpE/ICIICHNS ¢bmsuKo- BBITIONHEHAE 3ajanmii s | TECTHPOBAHME
XUMHYECKHX CBOMCTB Ta30BBIX M )KUIKUX .
. CaMOCTOSITEJIbHOM ~ PabOTBHI.
cMeceid.
6.1.1: C.100-176
4 - 4 4 Ilogroroska k  seknusaM, | O6cyxneHue
Tema 6. Martemarndeckoe OIHMCaHHE 8 HITIM, b
. TECTHPOBAHMIO, 3a7aHuH,
THAPOANHAMHUYECKOH CTPYKTYPBI IIOTOKOB. .
BBIIIOJIHEHUE 3aJaHuid Ul | TECTUPOBaHHE
OmpenenieHne mapaMeTpoB MOJCIH 110 o
CaMOCTOSATEIIBHOH — PabOTHL
HMITYJIb,CHOMY BBOJY. 6.1.2:C.57-148
Tema 7. MonenupoBaHue TeruiooOMeHHbIX | 4 - 6 8 IMogroroBka k  nekuwmsM, | OOcyxaeHne
Y MacCOOOMEHHBIX MPOIIECCOB. TECTUPOBAHUIO, 3aJJaHui,
BBIIIOJIHCHUEC SaﬂaHI/Iﬁ JJIg | TCCTUPOBAHUC
CaMOCTOSITENIFHONH ~ Pa0OTHL
6.1.2: C.178-365
Tema 8. CucreMbl MOAETUPOBAHUS U 2 - 10 IMogroroBka k  yeknusaM, | O6cyxneHue

10




ILianupyembie Buanbl yueoHoii padoThI Haunmenosa
Peanuzanus Haunmeno
(KOHTpPOJIMpYeMBbI KonTakTHas - HHe
S B paMKax BaHHe
€) pe3yJIbTaThl paGora = HCI0JIb3ye
- npakTayec- | paspa6ora
OCBOCHHS: o g g MBIX .
& @ 2 KOW HHOT0
konYK;OIIK; HanMeHoBaHMe TeM o | 2ol Ee| 58 Bujx CPC AKTHBHBIX
s | 28| 88| &L, MOArOTOBKH | 3JEKTPOH
K = o5 | 2 Sl g & HHTEPAKTHB-
s | B . s| S & TPYAOEM- HOI'0 Kypca
W  HHIUKATOPHI = S 3 = 2 5w HBIX (Tpya yp
E | o8| g ] &EC KOCThb B (TpytoemMko
AOCTHKEHUA 288 ) =2 2 8¢ o0pa3oBaTeJb
” o S s S s yacax CTb B 4acax
KOMIIeTeH Ui = | =8| 8|0 At -HBIX ) )
WHXEHEPHBIX PACYETOB, IPUMEHSIEMBIE B TECTUPOBAHUIO, 3a7laHu,
XUMHYECKOH 1 HEPTEra30Boil OTpaciu BBIIOJIHCHUE 3aJaHuN IS TECTUPOBAHKE
CaMOCTOSITSIIHbHON pa6OTBI.
6.1.3: C. 130-140
HUTOI'O no aucuuniande | 30 - 30 42
Ta0mmma 7

11




CopepxaHue TUCIUILTMHBI, CTPYKTYPHUPOBAHHOE TI0 TEMaM, JUISl CTYIEHTOB 3a09HOM (popMBI 00ydeHus

Ilnanupyembie Buasbl yueoHoli padoTsl HaumenoBa
Haumenon
(KOHTPOJIUpPYeEMBbI KonTakTHas HHUE
Peanuzanusa aHue
e) pe3yJabTaThbl pabora ] HCIOJIb3Yye
) B paMKax pa3padota
OCBOCHHUSI: o = MBbIX
) NPAKTHY€ECKO HHOI'0
koaYK;OIIK; o s g AKTHUBHBIX H up
HaumMmeHoBaHue TeM = g 2 2 Bux CPC U MOATOTOBKHU | JIEKTPOHH
MK ) Eo| 22| 3§ HHTEePAKTHB-
s 2| 38| &5 (Tpyaoem 0ro Kypca
M  HHAMKATOPBI o) S = 2| Be: HbIX
s | Bl 28 2S¢ KOCTh B (Tpymoemk
JOCTHIKEHHS = S 2| E=| g®, odpa3oBaTeJib
. 5| 5| 55| 25¢ 4acax) OCTb B
KOMIIETEeHIIM A < © 3 s = = -HBbIX
3 < 'S :Q- Z| 86¢ . qacax)
R | R e & O ax TeXHOJIOruii
5 kypc
I1K-4, UTIK 4.1 Tema 1. Beaenue B npeamer. MeTonbl 1 - - 5 IMomroroBka k  nekmusM, | OOcyxaeHme
MOJICITUPOBAHMUSI. TECTUPOBAHUIO, 3a1aHui,
BBITIOJIHEHWE 3ajaHuii ig | TCCTHPOBAHHC
CaMOCTOSITENTFHON paboTHI. .
6.1.1: C.9-47,6.1.2: C.6-23
Tema 2. Mertobl IIOCTPOCHHUS 1 - - 10 IMogroroBka k  nekuwmsM, | OOcyxaeHne
MaTEMAaTHYECKUX MOJEIIEH TECTUPOBAHHUIO, 3a7aHHH,
BBITIOJIHEHHE 3ajanuii i | 1CCTHPOBAHHC
CaMOCTOSITENNFHOH ~ PabOTHL
6.1.1: C. 947, 6.1.2: C.6-23-
50
1 - 2 10 IMomroroBka k  nekmusyM, | OOcyxneHme
HUH
Tema 3. CraTHCTHYECKHE  MOJICIH. TECTHPOBAHHIO, iaﬂin l;aHI/I
MeTtonbt KOPPEIALMOHHOIO 51 BBITIONTHEHUE  3ajannii juis | TECTHPO ¢
perpeccuoHHoro aHanusa. llaccuBHBIN CaMOCTOSITENNFHONH ~ Pa0OTHL
9KCIEPUMEHT. 6.1.1: C. 48-99, 6.1.3: C.11-
53
Tema 4. AKTUBHBIN KcniepuMeHT. [lnanbl 1 - 2 15 IMomroroBka k nekmusmM, | OOcyxaeHue
TIEPBOTO U BTOPOT'O MOPsAIKA. TECTUPOBAHUIO, SaﬂaHHﬁ,

12




Ilnanupyemsie Buasbl yueOHO# padoThl HaumeHnoBa HauMeHoB
(KOHTpPOJIMpYeMBbI KonTakTHas - HHe Peanu3anus aHue
(3]
e) pe3yabTaThbl paﬁoTa = ; HCIOJIb3Yye B paMKax pa3p360Ta
OCBOEHHUS: ° © § g MBIX NMPaKTUYECKO HHOI'0
o m ~
konYK;OIIK; HauMeHOBaHUE TEM o 2. E | 58 Bua CPC AKTUBHBIX U | i MOATOTOBKH | 3JIEKTPOHH
< < (5}
K = E" 27 % %‘ ¢ HHTEPAKTHB- (Tpynoem oro Kypca
3 ) = ;
W  HHIUKATOPHI = s z = 2 5 P HBIX KOCThH B (Tpynoemk
S
HOCTHAKEHUS g1 8 S g = 58 é oGpasoBareb qacax) OCThb B
. @ S = S s
KOMIIETEHI M = Ea|l=E3| 0 Q-E -HBbIX gacax)
BBIIIOJIHCHUE 3aJaHUH I | TECTHPOBAHUE
CaMOCTOSITCTFHONH ~ Pa0OTHI.
6.1.3: C.22-34
Tema 5. TeopeTndeckuit MeTOx 1 - 2 15 IMomroroBka k  nekmusM, | OOcyxneHwe
MTOCTPOCHHSI MATEMATHUCCKUX MOJICIICH. TECTHPOBAHHIO, 3a1aHHH,
Mertosl 1 MOJIENH OTpeIeneHs (uzuko- BBINIOJNHCHHE 3ajaHmii juis | TCCTHPOBAHIE
XUMHUYCCKUX CBOUCTB TI'a30BbIX U )KUIKUX .
eneceii CaMOCTOSITEILHON  paboTHI.
' 6.1.1: C.100-176
1 - 2 20 TlogroroBka k  nekmusaM, | OOcykaeHue
Tema 6. Maremarndyeckoe OIHCaHHE A H ’ y {l
. TECTHPOBAHUIO, 3a/IaHHH,
THIPOJMHAMHUYECKOW CTPYKTYPBI TIOTOKOB. .
BBIIIOJTHCHUC 3aJaHUU OJIA TeCTHpOBaHI/Ie
OnpeznencHue TapaMeTpOB MOJACTH IO "
CaMOCTOSITCIIFHONH ~ Pa0OTHL
HUMITyJIbCHOMY BBOZY. 6.1.2:C.57-148
Tema 7. MoaenupoBaHre TETUIOOOMEHHBIX 1 - 2 25 IMomroroBka k  ;ekmusM, | Ob6cyxaeHne
U MacCOOOMEHHBIX MPOIIECCOB. TECTUPOBAHHUIO, 3a1aHui,
BBINIOJIHEHUE 3a/IaHUi  JUTS | TECTHPOBAHUE
CaMOCTOSITENIbHOM ~ PabOTBHI.
6.1.2: C.178-365
Tema 8. Cuctembl MOJICTUPOBAHUSI U 1 - - 10 [ToaroroBka k  J;ekuusM, | OOCyxaeHue
WH)KEHEPHBIX PACYETOB, IPUMEHSIEMEIE B TECTUPOBAHHUIO, 3a/1aHu,
XUMHYECKOH 1 HEPTEra30Boil oTpaciu BBIIIOJIHEHUE 3aJaHUil [JIs | TECTUpOBaHHUE
CaMOCTOSITENNFHONH ~ Pa0OTHL
6.1.3: C. 130-140
HUTOI'O no nucuumniune | 8 - 10 110
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5 TEKYIIMA KOHTPOJIb YCHEBAEMOCTU W MPOMEXYTOUYHAS

ATTECTALUSA 1O U'TOI'AM OCBOEHUSA AUCHUIIJIMHBI.

5.1. TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIH MHbIC MaTepHaJIbI, HeOGXOI[I/IMLIe IS

OLEHKU 3HAHUI, yMEHMd 1 HABBIKOB M (WJIN) ONBITA AeATEJILHOCTH

LRI R W=

—
)

1.
12.

13.
14.
15.
16.
17.

18

5.2. Onucanue noka3arejeid U KpUTepUeB KOHTPOJISI YCIIEeBA€MOCTH, ONMCAHHUE

IIepeyeHb BONIPOCOB K 3K3aMEHY MO TUCHUILINHE
[TonsiTE MOZENN U MOAETUPOBAHUS.
Knaccugukanus mozaenei.
Knaccudukanus mareMaTHaecKux MOJIeeH.
OMIOUPUYECKUIN METOJ] TOCTPOEHUSI MOJeIIen
MeTo/1bl IIaHUPOBAHUS IKCIIEPUMEHTA.
[TaccuBHBIN U AKTUBHBIN YKCIIEPUMEHT.
CTpyKTypHO-PETrpECCUOHHBINA aHAIIN3.
TeopeTnueckuii METOJ COCTABIICHHS MOJEIEH.
MopenupoBaHue 3aBUCUMOCTH (PU3HUECKUX CBOMCTB OPTaHMYECKUX BEIIECTB M MX
CMECEU OT TeMIepaTypsl U JaBJICHUS.

. MoxenupoBanue (a30BbIX PABHOBECUH KHUAKOCTh-TIAP U KUIKOCTh-)KHUIKOCTh B

OMHAPHBIX 1 MHOTOKOMIIOHEHTHBIX CUCTEMaX.

KuneTtnaeckue Moie TOMOTE€HHBIX PEaKIIUi B Ta30BOM M KUAKOM (azax.
MopaenupoBaHue KHHETUKHA MacCONEpPENAYl B CUCTEME Ta3-)KUJIKOCTh U KUJIKOCTh-
JKUIKOCTb.

MaremaTuyecKkue MOJENU TETEPOr€HHO-KAaTaTUTUYECKUX PEaKIIi.

[Ipsimast 1 oOpaTHast 3aa4M XUMUYECKON KUHETHUKH.

Pacuer napameTpoB KUHETUUYECKUX YPABHEHU MO 3KCIIEPUMEHTAIbHBIM JaHHBIM.
MopenupoBanue KuAKO(DA3HBIX XUMHUYECKUX PEAKTOPOB.

Mopenu uaeanbHOTO CMEIICHUS U UACaIbHOIO BEITECHEHUS.

. Slueednas MozemNb A )KUIKO(DA3HBIX peaKuil.
19.
20.
21.

3KCHCpI/IMeHTaJ'ILHOC OIMPECACIICHUC U PACUCT MapaMETPOB HECUICAIIbHBIX MoJgeeH.
MO)IeJ'II/IpOBaHI/Ie TCTECPOTCHHO-KATATIUTUICCKUX PECAKTOPOB.
KBazuromoreHHele MOZCIIN T'CTCPOTCHHO-KATAIUTUICCKUX peaKHHﬁ.

OICHUBaAHUA

IHIKaJI

Jnist OLIeHKH 3HAHWH, YMEHHA, HABBIKOB U ()OPMHUPOBAHUS KOMIETECHIIUH IO JUCIUTLTAHE
NPUMEHSETCS OAJTBHO-PEHTUHIOBAsI CHCTEMa KOHTPOJISI M OILIGHKH YCIIEBAEMOCTH 00yYarOIHXCsI
O4YHOM (HOPMBI M TpaIWIMOHHAS CHCTEMa KOHTPOJS M OLEHKH YCIIEBAEMOCTH OOyYaromIMXCs
3a0uHON (popmbl. OcHOBHBIE TpeOOBaHUS OAJIBHO-PEHTUHIOBONW CHUCTEMbI MO JUCLUIUIMHE U
IIKaJla OLlEeHUBaHMsI IPUBEECHBI B TaOIMIax 8 u 9.

Ta0nuia 8
TpedoBanus 6aUIbHO-PEHTHHIOBOM CHCTEMbI MO IMCUMILINHE
MakcumainbHbIe 0amtel 3a moaBua padoter | LlTpadmbie
KonuuectBo
OaJLIbI
Bunsr pabot MTOABUIOB
1 2 3 4 3a HapyuIEHUE
paboThI
CPOKOB ClIa4H
TectupoBanue 2 20 20
Bommonnenuit 3amanuii  aus | 4 10 10 10 10 Jo 2 3a 3amanue
CaMOCTOSITeTThHON pabOTHI
Ilocemienue 3agaTui 15 1
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KpnTepnn OLCHHUBAHUSA pe3yJjbTaTa oﬁyqe}mﬂ o JTMCHMIIJYIMHE U IIIKAJa OCHUBAHUSA

Tabmawua 9

Kpurtepuu oueHuBanus pe3yJibTaToB 00y4eHUsI

Onenka Onenka Onenka Onenka
Kox un Kox n HanmeHoBaHue «HEYAOBJIETBOPUTEIbHO» «Y/10BJIETBOPUTEJBLHO» / «xopoo» / «OTJIMYHOY /
HAaUMEHOBAHME HHAMKATOPA T0CTHKCHMS / «HE 3aYTEHO» «3aYTECHO» «3a4YTCHOY» «3aYTCHO»
KOMII€TEHITHH KOMIETCHIUH 0-54% 55-70% 71-85% 86-100%
OT Max peUTUHIOBOM OT Max peUTUHTOBOM OT Max peUTUHTOBOM OT max peUTUHTIOBOM
OLICHKU KOHTPOJIS OLICHKU KOHTPOJIS OLICHKU KOHTPOJIS OLICHKU KOHTPOJISA

[1K-4. Criocoben | UT1K-4.1. PaszpabateiBaet | M3noxenne yaeOHOTO dparMeHTapHbIe, 3Haer wmarepuan Ha | imeeT riayOokwe 3HaHHA
IIPOEKTUPOBATH TEXHUYECKYIO Martepuana OecCHCTEMHOE, | TOBEPXHOCTHBIC 3HAHMS MO | JOCTATOYHO XOPOIIEM | BCETrO MaTrepuaa
TEXHOJIOTHYECKHE JIOKyMEHTALUIO HEIOJIHOE, HE MOXKET MaTepually JUCLUILINHEL. YPOBHE; CTPYKTYPBI JUCLHUIIIUHBL,
LUKIIBI IPOU3BOJACTBA | TEXHOJIIOIMYECKHUX HCIIONIB30BaTh €ro B paMKax | M3noxeHHe MOIydYeHHBIX NIPEACTABIIACT OCBOMII HOBalLUU
u paboratb ¢ | mporeccoB MIOCTAaBICHHBIX  LENeH W | 3HAaHUI HEMOJHOE, OJHAKO | OCHOBHBIE 33Ja4U B JIEKLIMOHHOTO Kypca 110
Hay4HO-TEXHUYECKON 3aa4, YTO MPENATCTBYET | 3TO  HE  IPEIATCTBYET | paMKax [NOCTaHOBKU CPAaBHEHUIO C
JIOKyMEHTauen B YCBOCHHIO  IOCIEAYIOIIETO | YCBOCHUIO TMOCTENyomero | eneii u  BbiOopa| ydeOHOH — JMTepaTypoii;
00JacTH TEXHOJIOTHH Marepuana Marepuana. JlomyckaroTcsl | ONTUMaJIbHBIX H3JI0KECHHUE ITOJIYYEHHBIX
IIPOU3BOJICTBA OTJIENbHBIE CYIIECTBEHHBIE | CIIOCOOOB UX | 3HaHUU IIOJIHOE,
OpraHUYeCKUX OmMOKN, MCHPABICHHBIE C | AOCTHUKEHUSL. CUCTEMHOE; JIOIIyCKAITCA
BEILECTB MOMOIIBIO TPENOAABATEIISA. €IUHUYHbIE omnoKH,

3aTpyaHEeHUS npu CaMOCTOSTENIbHO

(dhopmynupoBaHUH HCIIPaBJISIEMBIC npu

OCHOBHBIX TOJIOKEHUN | cobecenoBaHUN

HX IIPUMCHCHUUN
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Tabmuua 10
Kpurtepun onennBanus

Onenka

Kpurtepuu oueHuBanus

Belicokuii ypoBeHb
«»
(OTIIMYHO) - 3aYTEHO

OIICHKY «OTJHMYHO» 3acly’KUBaeT OOYJAIOMIMIACS, OCBOMBIIMKA 3HAHUS,
YMEHHs, KOMIETEHIIMM W TEOpPEeTHYEeCKWid Marepuail 0Oe3 mpoOenoB;
BBITIOJTHUBIIUN BCE 3alaHUs, MpPeIyCMOTpEHHbIE Y4YeOHBIM IUTAHOM Ha
BBICOKOM KauyeCTBEHHOM YPOBHE; MPAKTUYCCKUE HABBIKU MPO(ECCHOHATBHOTO

MIPUMEHEHUS] OCBOCHHBIX 3HAHUH C(HOPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xopor1110) - 3aU4TEHO

OLCHKY «XOpolI0» 3acClyXUBacT 06y‘lal0H.IPII>iCS[, MPaKTUYECKHU ITTOJTHOCTBIO
OCBOHBIINI 3HaHUA, YMCHHSA, KOMIICTCHIHUU H TeOpeTI/I‘{eCKI/Iﬁ marepual,
y‘IGGHI)Ie 3aJaHus HEC OLICHCHBI MaKCHMAaJIbHBIM YHCJIOM 6am1013, B OCHOBHOM
C(l)OpMHpOBaH MPAKTUYCCKUEC HAaBbIKHU.

[Toporosbiii
YPOBEHBb «3»
(YIOBICTBOPHUTEIH-
HO) - 3a4TCHO

OLIEHKY «Y[OBJIETBOPUTEJbHO» 3aCiIy’KUBacT OOYYarOLIMHCS, YaCTUYHO C
npoOenaMu OCBOMBILMKA 3HAHWS, YMEHUs, KOMIETEHIHH M TEOPETHYECKHUI
MaTepuaj, MHOTHe ydeOHbIe 3aJaHus 1100 He BBIMOJIHWI, IMOO OHU OIICHEHBI
guciaoM OauioB OJNIM3KMM K MHUHMMAQJIBHOMY, HEKOTOPbIE IPaKTHYECKHE

HaBBIKH HE C(HOPMUPOBAHBI.

MuHUManbHBIA OLICHKY «HEYJIOBJIETBOPUTEIHHO» 3aCITy)KUBAeT 00yJaroIuiics, He OCBOMBILHUI
YPOBCHB «2» 3HaHMS, YMEHHS, KOMIETEHIIMH U TEOPETUUECKUIT MaTepHa, yueOHbIe 3a1aHus
(HEYZIOBIICTBOPH- | e BRIONHML, MPAKTUYECKUE HABBIKU HE CHOPMUPOBAHBI.
TEJBHO) — HE
3a4TEHO

6. YYUEBHO-METOJAWYECKOE OBECIHEYEHUE JUCLHUIIJIUHbI

6.1. YuyeOHas qureparypa

6.1.1 3akreiim A.JO. BBenenue B MoJeNMpOBaHUE XUMHKO-TEXHOJIOTMUECKHUX MPOLECCOB. M.:
Xumus, 1982. — 288 c.

6.1.2 Kadapos B.B., ['me6oB M. b. MaremaTnueckoe MOJAEIMPOBAHUE OCHOBHBIX MPOIIECCOB
XUMHUYECKUX TIPOU3BOJICTB. YUeOHOe mocooue st By30B. - M.: Briciias mkona, 1991. — 400 c.
6.1.3 Xopos, FO.M. MoxenupoBanue (U3NKO-XUMHUYECKHX IPOLECCOB HeTenepepaboTKu U
Herexumun.- M.: Xumus, 1978. -376c¢.

6.1.4 3axreiim A.JO. OOmas xuMudeckas TEXHOJOTH: BBEICHHE B MOJCIMPOBAHHE XUMHUKO-
TEXHOJIOTHYECKHUX MPOIECCOB. YUeOHOE TTOCOOHE [3IEeKTpOHHBIN pecypc|.— 3-e u3., mepepad. u
nor. — Mocksa, Jloroc, 2012. — 304 c.

6.1.4 CamoiinoB H.A. Ilpumepsl u 3amaud 1o Kypcy «MaTeMatndyeckoe MOJACIMpPOBaHUE
XMMHUKO-TEXHOJIOTHYECKUX MpoLieccoBy. Yuebnoe nocodbue. CII6.: Jlans, 2013. - 176 c.

bubnanoreunsii GoHI YKOMIUIEKTOBAH NMEYaTHBIMU W3JIaHUSMU W3 pacdyera He
Menee 0,25 sk3eMIuisipa KaXIOro U3 HU3JaHMM, YyKa3aHHBIX BBHIIIE HAa KaXJOro
oOydJaroIerocsi W3 4YWCiIa JIMI, OJHOBPEMEHHO OCBAMBAIOIIUX COOTBETCTBYIOIIYIO
JTUCITUTIIUHY (MOJTYJIb).

6.2. Meroauyeckue yKasaHusi, pEKOMEHIALMHU U IPyrue MATePHAJIbI K 3aHATHAM

6.2.1. Meroauyeckue peKOMEHIAUHM IO OPraHU3alMU U TUIAHUPOBAHHUIO CAMOCTOSITEIHLHOM

paboTel cTyneHTOB To auctumuinHe. [lpunater YdueOHo-MeTomudeckum coBetom HITY

mM. P.E. AunekceeBa, mportokonm Ne 2 or 22 amnpens 2013 r. DnekTpoHHBIM ajapec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/met rekom_organiz_samoct rab.pdf?

20.

6.2.2. Marematnueckoe MOJIETUPOBAHME M PACUET PEAKTOPOB C JIAMHUHAPHBIM PEXKUMOM
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http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20

JIBUKCHUST PEAKIMOHHON Macchl: MeToauyeckne yka3zaHusi K IpakTuueckuM 3aHatusM /CocrT.
B.A .Konecuukos, C,M. Jlanos - H.Hosropona, 2015.

7. TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHbI

Y4eOHblii Mpoliecc MO JUCIHUILUIMHE OOeCredeH HeOoOXOJUMBIM KOMILIEKTOM
JUIEH3UOHHOTO W CBOOOJHO PaCIpOCTPaHSEMOr0 MPOTPAMMHOIO OOECIeYeHHUs, B TOM YHCIIE
OTEYECTBEHHOTO MPOU3BOACTBAa (COCTaB MO IUCHMILIMHE ompeneneH B Hacrosimed PIIJ wu
MO/JIC)KUT OOHOBIICHUIO MPU HEOOXOAMUMOCTH).

7.1. Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

I[I/ICHI/IHJ'II/IH&, OTHOCHUTCA K TIPYIIC AWUCHUILUIMH, B paMKaX KOTOPBIX IIPCANOJaracTcs
HUCIIOJIB30BaHUC I/IH(pOpMaLII/IOHHI:IX TEXHOJIOTHM KaK BCIIOMOIaT€IbLHOTO HHCTPYMCHTA.

WNHdopMannoHHbIE TEXHOJOTUH MPUMEHSIOTCS B CIICAYIOIIUX HANPABICHUSX: IPU NOJATOTOBKE U
0o OpMIIEHHU OTYETOB O JIA0OPATOPHBIX pabOTax, BBHIMOJIHEHUU 3aJaHUM NIl CaMOCTOSITEIbHOU
paloTHI.
Tabmuma 11
IlepedyeHb 31eKTPOHHBIX OHOTHOTEYHBIX CHCTEM

Ne HaunmenoBanue 36C Cceblika k 9bC
1 | KoHCYNIbTaHT CTYIeHTa http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/
3 | Bupryanbnas kamwkHas noaka HTb HI'TY | http://cdot-nntu.ru/snekTpoHHasi OubinoTexa
4 | Uudpopmarmonnas cuctema "ExunHoe okHo | http://window.edu.ru/
JIOCTyTa K 00pa3oBaTebHbIM pecypcam”

7.2. IlepeyeHb JHMIEH3HOHHOI0O M CBOOOJHO PACIHPOCTPAHSAEMOr0 IPOrPAMMHOIO
o0ecreyeHnsi, B TOM 4YHCJe 0T€4eCTBEHHOI0 NPOM3BOACTBA, HEOOXOAMMOIO VIS OCBOCHHSA
AUCHHUILIMHBI

Tab6muma 12
IIporpammHuoe obecneueHue
Ne | IIporpammHoOe o0ecrieyeHue, NCMOJIb3yeMoOe B ITporpammHuoe o6ecnieyeHne cBOOOTHOTO
n/n YHHMBEPCUTETE Ha I0TOBOPHOI OCHOBE pacnpocTpaHeHust

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

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

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

Ilepeyenn coBpeMeHHBIX NPO(ecCHOHAIBHBIX 023 JaHHBIX H HHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmune 13 yka3zan mepedeHb MPoQeCCHOHAIBHBIX 0a3 JaHHBIX U UH(OPMAITMOHHBIX
CIPABOYHBIX CUCTEM, K KOTOPBIM 00ecTieueH JoCTy (yIajJeHHBIN JOCTYII).
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Tabauua 13

IlepeyeHb coBpeMeHHBIX MPO(eCCHOHANBHBIX 023 TAHHBIX U HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

Ne HanmMenoBanue npogeccMOHAJIbHOI 0a3bl Hocryn k pecypcy (yAadeHHBII J0CTYII C

n/ JAAHHBIX, HH(POPMAIMOHHO-CIIPABOYHOM YKa3aHHEM CCHUIKH/I0CTYN U3 JIOKAJIbLHOM

n CUCTEMBI CeTH YHUBEPCHTETA)

1 2 3

1 basza naHHBIX CTAHAAPTOB U PErTIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
[Nepeuens npodeccnoHanbHBIX 0a3 TaHHBIX U _

2 b pog A https://cyberpedia.su/21x47c0.html
HHGOPMALTMOHHBIX CIPABOYHBIX CHCTEM

3 Wuctpymentst u  BeO-pecypchl st BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
pa3pabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CrnpaBoyHas IIpaBoBast cucrema .

4 JOCTYH M3 JOKAIBHOU CeTH
«Koncynprantllmocy

8. OBPA3OBATEJIBHBIE PECYPCBbI AJ1s1 UHBAJIU10B U JIUL C OB3

B Tabnuue 14 ykxa3zan mnepedeHb 00pa30BaTENbHBIX PECYpCOB, UMEIOMIUX (DOPMBI,
aJlalITUPOBAHHBIE K OFPaHUYEHMSIM UX 37J0POBbsl, @ TAKXKE CBEJEHHUS O HAJIMYUU CIIEHUAIBHBIX
TEXHUYECKUX CPEACTB 00YUYEHHsI KOJUIEKTUBHOTO U MHAMBHUIYaJIbHOTO TOJIb30BaHUS.

Tab6muma 14

Oo0pa3oBaTte/ibHbIE pecypchl 11 HHBAJANA0B U Jul ¢ OB3

IlepeueHnb 00pa3oBaTeIbHBIX PECYPCOB,
NMPUCHOCOOJIEHHBIX VI UCTO0JIb30BAHUS
uHBajgauaamMu 1 aunamu ¢ OB3

CBe}IeHl/lﬂ 0 HAJIMYMHU CIIeHNAJTBHBIX
TEXHUIECKHUX CPEACTB Oﬁy'leHI/Iﬂ
KO/UICKTUBHOIO U HHAUBUAYAJIbHOI'0
MOJIB30BAHUA

ObC «KoHCYIBTAaHT CTYAECHTaY

03BYYKa KHUT W YBEJIMYCHUE MIpUPTa

9BC «JIlanpy»

CIICIINAJIBHOC MOOUIIBHOE IIPUIIOKCHUC -
CHUHTE3aTOp pCHH, KOTOpLIﬁ BOCIIPOU3BOAUT
TCKCThI KHUI' © MCHIO HABUT'allUHN

OBC «HOpaiit»

BEpCHS JUTsI CIIA00BUISTITNX

Cormacao ®enepanpbHomy 3akoHy 00 o6pazoBanuu 273-P3 ot 29.12.2012 r. cT. 79,

n.8 "lIpodeccmonanpHoe oOydyeHue u mpodeccrnoHambHOE 00pa3oBaHHE OOYYAIOIIUXCS C
OTpaHUYEHHBIMH BO3MOXXHOCTSIMH 3I0POBBSI OCYIICCTBIISIOTCS Ha OCHOBE 00pa30BaTEbHBIX
[porpaMM, aJanTUPOBAHHBIX MPU HEOOXOAMMOCTH JUIs OOYYEeHHs YKa3aHHBIX oOydarommxcs'.
AOII paspabaTeiBaeTCsi TIO KaXIOH HAMPABJICHHOCTH TIPH HAJIWYUU  3aABJICHHA OT
O0y4YaroIuXcsl, SBISIOUMXCS MHBANMUMAaMU Wik jmnamMu ¢ OB3 ¥ M3bsSBUBIIMX JKelaHHE 00
00y4YeHHH TI0 JAHHOMY THITYy 00pa30BaTEeIIbHBIX MPOTPAMM.

9. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE, HEOBXOJAUMOE JIJIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE

Y4eOHble ayIUTOPUU HJS TPOBEACHUS 3aHATUN MO JIUCHUIUIMHE, OCHAIICHbI
000py/TI0BaHUEM M TEXHUUYECKUMH CPEICTBAMU O0yUCHUSI.
B taGauie 15 nepedncneHsr:
- y4eOHbIE ayJIUTOPHUH JIJISl TIPOBE/ICHUS YUEOHBIX 3aHSATHH, OCHAIIIEHHBIE 000pPYA0BaHHEM
1 TEXHUYECKUMU CPEJICTBAaMHU OOYUICHMS;
- TIOMEIIEHUS JJisi CaMOCTOSITEJIbBHOW paboThl O00yYarolmuxcsi, KOTOpbIE OCHAIIECHBI
KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTHIO MOJKIIOYEHUs K ceth «MHTepHeT» U
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o0ecredeHrneM JI0CTyTa B 3JIEKTPOHHYIO MH(OpMAIIMOHHO-00pazoBaTeabHyto cpeay TN

HI'TY.

Tabmma 15

OcHalIEeHHOCTDH ayIUTOPHUH ¥ MOMEIEeHU IS CAMOCTOSATeIbHOM

padoThl 00y4yaomuxcs MO JUCIUIJINHE

KJIacC - MOMEIICHUE ISt
CPC, KypCOBOTO
HPOEKTHPOBAHHUS
(BBITTOTHEHHS KYpPCOBBIX
pabot), Huxkeropoackas
o0, r. JI3ep>KuHCK, yiI.
Taiimapa, n. 49

I[Tu, 2 I'6 O3Y, monutop Acer

17> — 4 mr.

IIK nmomkimroueHnl K  CETH
«/HTEepHET» W 00ECTIEYUBAIOT
JIOCTYTI B AJICKTPOHHYIO
MHPOPMAIIIOHHO-
00pazoBaTeILHYIO cpemy
YHHBEPCUTETA

Ne HaumenoBaHue OcHalleHHOCTH ayIMTOPUIi IMepeyeHb JIMIIEH3UOHHOTO
ayauTopuii u NOMelleHNd U moMenieHuii MPOrPaMMHOr0 ofecrneyeHus.
NMOMeLeHH I IS ISl CAMOCTOSITeJILHOM PeKkBU3UTHI MOATBEPKAAIOIIETO
CaMOCTOSATEJILHOM padoTsI JOKYMEHTAa
padoThl
1 2305 Aynurtopus nns | KoMmnekt AeMOHCTpaLMOHHOTO
JIEKIIMOHHBIX u | 060pyIOBaHUS:
npaktuyeckux 3anatuil | 11K, c BBIXOJIOM Ha
Hwxeropoackast 0011., T. | MyJIbTUMEAUUHBIA MPOEKTOP, HA
JI3epKuHCK, YII. baze Intel Pentium G4560 3.5
laitmapa, n. 49 I'r, 4 I'6 O3Y, monutop 20’ —
1.
MynpTUMEIUIHBIE ~ TPOEKTOP
Epson- 1 mT;
Oxpan — 1 mr.
2 1440  Kommerorepnsiii | [IK (Intel Core i-5 CPU, O3Y- | « Microsoft Windows 7 (moamucka
KJ1acc 16 I'6) -16 DreamSpark Premium)
* Apache OpenOffice 4.1.8 (cBoboanoe
10);
* Mozilla Firefox (cBo6omanoe I10);
* Adobe Acrobat Reader (cBoOomHOE
HO);
¢ 7-zip nist Windows (cBobomuoe [10);
Koncynprantllnroc (I'rg Ne
0332100025418000079 ot 21.12.2018);
3 1234 KommuiexT nemoHcTpanmoHHoro | ¢ Microsoft Windows 10 lomamnss
Hayuno-TexHHueckas 000pyIOBaHUS: (mocraska c I1K)
oubmorexa JIINA 1K, c BBIXOJIOM Ha | e LibreOffice 6.1.2.1. (cBo6omu0e T1O)
HI'TY, crynenueckuit MyJITUMEIMMHBIA IPOEKTOP, HA | o Foxit Reader (cBoGoxHoe T10);
YUTaJIbHBIN 3aJ1; 6aze Intel Pentium G4560 3.5 | , 7-zip nns Windows (coGosmoe [10)
Hwmwxeroponckas o6m., . | I'rin, 4 I'6 O3Y, mouruTtop 20° —
J3epxKuHCK, yII. 1.
Iaiinapa, 1. 49 MynpTUMETUIHBIA ~ TPOEKTOP
Epson- 1 mT;
OkpaH — | mrT.;
HaGop y4eOHO-HarJSITHBIX
mocoowmii
4 1443a xommerotepublii | [IK na 6a3e Intel Celeron 2.67 |  Microsoft Windows 7 (moammcka

DreamSpark Premium)

* Apache OpenOffice 4.1.8 (cBoboanoe
HO);

* Mozilla Firefox (cBo6oanoe I10);

* Adobe Acrobat Reader (cBoGomuoe
HO);

¢ 7-zip niust Windows (cBobonnoe [10);

* Koncynprantllmoc  (I'TI/] Ne
0332100025418000079 ot 21.12.2018);
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10. METOJIMYECKHE PEKOMEHJALIMM OBYYAIOIIUMCSI IO OCBOEHMIO
JUCLUILINHBI

10.1. O6mue MeToAMYECKHE PeKOMEHAAINH AJIs1 00y4aloIHUXCs 10 OCBOCHUIO
AUCHHUIIJIMHBI, Oﬁpa3OBaTeJILHl)Ie TEXHOJOI'NH

JIUCIUMITIMHA ~ peajiu3yeTcsl  MOCPEACTBOM  MPOBEACHUS  KOHTAaKTHOM  paboThl ¢
oOydJaroruMucs (BKIIOYasi MPOBEJCHUE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH), CAMOCTOSATEIHLHOM
paboThI 00yYaIOUIUXCS M TPOMEKYTOUHOM aTTeCTaIUH.

KonrtakTHas paboTa: ayTuTOpHAs, BHEAyAUTOPHAS, a TAaKXKe IMPOBOJUTHCS B AIIEKTPOHHOMN
MH(POPMaLIMOHHO-00pa30BaTeNIbHOM cpene yHuBepcurera (nanee - SUOC).

[IperomaBanrie  MUCHMIUIMHBI ~ BEACTCS C  TNPUMEHEHHEM  CICAYIOUIMX  BUIOB
00pa3oBaTEIbHBIX TEXHOJIOTHIA:

- OaJUTPHO-PEUTHHTOBAS TEXHOJIOTHS OIICHUBAHHUS;

- TeKYIIIUI KOHTPOJIb 3HAaHUH B (hOpME TECTUPOBAHUSI.

[lpy  mpenomaBaHWM  JUCHUIUIMHBL  «MOJEIMPOBAHUE  XUMHKO-TEXHOJOTHUECKUX
IPOILIECCOB», HCHOJIB3YIOTCS  COBPEMEHHBbIE 00pa30BaTeNbHbIE TEXHOJIOTWH, MO3BOJISIOIINE
MOBBICUTh AKTMBHOCTh OOYyYaroIIMXCs NPU OCBOCHUH MaTepualla Kypca U IMpeJoCTaBUTh UM
BO3MOXHOCTb 3()()eKTUBHO PEATM30BATH YaChl CAMOCTOSATEILHONU PaOOTHI.

Becp nekumoHHBIH MaTepuan Kypca CONPOBOXAAETCS KOMIIbIOTEPHBIMH IIPE3EHTALMSMM,
B KOTOpBIX HAMIAJHO MPENOAHOCIATCS MaTepuan paslIMuHbIX pa3lesioB Kypca, 4TO  JAeT
BO3MOXHOCTb 0OCYANUTh MaTepuan ¢ 00ydarolIMMUCS BO BpeMs UTE€HUS JIEKLUH, aKTUBUPOBATh
UX JEATENbHOCTh IPU OCBOCHUHU MaTepuasa. MaTtepualibl JeKIMHA B BUJIE CIAI0B HaXOAATCS B
CBOOOJHOM JIOCTYyNI€ M MOTYT OBITh MOJYYEHbI JO UTEHHs JIeKUMH U mnpopaboTaHbl
00yYaroIuMHUCS B XOJI€ CAMOCTOSATEIBHOM pabOTHI.

Ha nexkumsx, NpaKkTUUECKUX 3aHATHAX PEATU3YIOTCS HHTEPAKTUBHBIC TEXHOJOTHH,
MIPUBETCTBYIOTCS BOMPOCHI M OOCYXKACHUS, HCHOJIB3YeTCs JIMIHOCTHO-OPUEHTUPOBAHHBIIN
MOJXO0/1, TEXHOJIOTUSI pabOTHl B MaJIbIX IPYMIAX, YTO MO3BOJISIET 00YYaIOIMMCS IPOSIBUTH ceOs,
MOJIYYUTh HABBIKH CAMOCTOSATENBHOTO HM3YYCHHS MaTepHaja, BBHIPOBHITH YPOBCHb 3HAHUH B
rpymnre.

Bce BOIpOCH, BO3ZHUKIIHE TPU CAMOCTOSITEIBHON paboTe Hal IOMAIIHUM 33JaHUuEM
oapOoOHO Pa30MparoTCs HA MPAKTUYECKHUX 3aHATUSAX M JeKuusax. [IpoBoasTcs MHAMBUYaIbHbIE
U TPYIIOBBIE KOHCYJBTAllMM C WCIOJB30BAHMEM KaK BCTpeY C OOYyYarOIIMMUCS, TaK |
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH (3JEKTPOHHAS 110YTA).

WHnnmupyeTcss aKTUBHOCTh OOYYaIOUIMXCS, TOOUIPSETCS 3a/JaHue JIFOOBIX BOIPOCOB TIO
MaTepuaily, MpaKTHUKYeTCsl WHAMBUIYalbHbIi OTBET HA BONPOCHl  OOyuaromierocs,
PEKOMEHIYIOTCSI METO/IbI YCIIEIIHOTO CAMOCTOSITEIFHOTO YCBOCGHUS MaTepHalia B 3aBUCHMOCTH
OT YPOBHsI €ro 0a30BOi MOATOTOBKHU.

JInsi OLlEHKW 3HAHWH, YMEHWH, HABBIKOB M YPOBHS CQOPMHUPOBAHHOCTH KOMIICTCHIIUU
IpUMEHsIeTCsl OaJUIbHO-PEUTHHIOBAsi CUCTEMa KOHTPOJISL U OLIEHKHU YCIIEBAeMOCTH 00YYarOLINXCs
B IIPOIIECCE TEKYIIETO KOHTPOJIS.

[IpomexxyTouHast aTrTecTaluss HPOBOIUTCA B (opMe 3K3aMeHa C YYeTOM TeKyluel
yCIIEBaeMOCTH.

Pe3yabTaT 00yueHusi cuutaercsi cGOpMHUPOBAHHBIM HA NMOBBIIIEHHOM YPOBHe, €CllU
TEOPETUYECKOE COJICpPIKaHME Kypca OCBOCHO MOJHOCTBhIO. [IpM yCTHBIX cobecemoBaHHAX
o0yyYaroIuiicsl HUCYEpNbIBAIOIIE, MOCIEAOBATENIbHO, YETKO M JIOTHYECKH M3JIaraeT y4eOHbIH
MaTepHuall; CBOOOIHO CIIpaBIICTCS C 3ajadyaMy, BOIPOCAMU M APYTUMH BHIAMH 3aJaHUH,
UCTONB3YeT B OTBETE JONOJIHMUTENBbHBIA MaTepual. Bce mpeaycMmorpeHnHble paboueil yueOHOM
pOTPaMMOIl  3aJaHHs BBHIMIOJHEHBl B COOTBETCTBHM C YCTAHOBJICHHBIMH TPeOOBAHUSIMH,
oOyyaromuiics  crnocoOeH  aHAJWU3UpOBaThb  IOJYYEHHBIE  pE3yJbTaTbl,  HPOSBIAET
CaMOCTOSITEITLHOCTH TPH BBITIOJTHEHUH 3aIaHHH.
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Pesynbrar 00ydeHusi cumraercs cGOpPMHPOBAHHBIM Ha NMOPOrOBOM YPOBHE, €CIU
TEOPETUYECKOE COJEp)KaHHE Kypca B OCHOBHOM OCBOe€HO. llpu ycTHBIX cobecenoBaHMsIX
o0yyaroIuiicst mocae0BaTeIbHO M3/IaraeT y4eOHbIH MaTepuai; MpH 3aTPyAHEHUSX CHOCOOCH
MocJie HaBOJASAIIUX BOMPOCOB MPOJIOJIKUTH 00CYKIEHHE, CIIPaBiseTcs ¢ 3ajjauaMu, BOIIPOCaMH U
APYTUMH BUJAMHM 3aJaHUH, TPeOYIOIMX NMPUMEHEHHs 3HAHUM; BCE MpelyCMOTPEHHbIe paboueit
y4eOHOM MporpaMMoi 3a7jaHusl BHIIIOJIHEHBI B COOTBETCTBUHU C YCTaHOBJIEHHBIMH TPEOOBAaHUSMU,
oOyyaromuiicss  CHOCOOCH  aHAIM3UPOBATh  IOJyYEHHBIE  Pe3yJbTaThl;  MPOSBISAET
CaMOCTOSITENTLHOCTD ITPH BBITTOJIHEHUH 3aJaHUN

Pe3yabTaT 00yueHHMsi cUMTAaeTc Hec()OPMHMPOBAHHBIM, €CIIM OOyUaIOUIMHCS MpH
BBITIOJTHEHUH 3a/laHui HE JIEMOHCTPUPYET 3HAaHUM y4yeOHOro maTepuana, JOMyCKaeT OLIUOKH,
HEYBEPEHHO, C OOJIBIIMMHU 3aTPyJHEHUSMH BBIMOJHSAET 3a/JaHus, HE JEMOHCTPUPYET
HEOOXOJUMBIX YMEHHUH, KaueCTBO BBIMOJIHEHHBIX 3a/laHUN HE COOTBETCTBYET YCTAaHOBIIEHHBIM
TpeOOBaHUSAM, Ka4eCTBO MX BBIIIOJHEHMS OLEHEHO YHCIOM OaljioB HIJKE TPEX IO OLIEHOYHOMH
CUCTEME, YTO COOTBETCTBYET I0IOPOTOBOMY YPOBHIO.

10.2. MeToanyeckue yKa3aHus JJIsl 3aHATHH JEKIMOHHOIO THIIA

JIeKuMOHHBIN KypC TPEANOoIaraeT CUCTEMAaTU3NPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIPOCOB
TEMaTHUYeCKOro IulaHa. B XoJe NEeKIMOHHBIX 3aHATUH PACKPBIBAIOTCS 0a30BBIE BOMPOCHI B
pamMKax KakJ10il TeMbl IUCHUIUIMHBI (Tabnuua 6 u 7). O603HayaoTCs KIFOYEBbIE aClEKThl TEM, a
TakKe JIeJAr0TCS aKIeHThl Ha HauOoliee CIOXKHBIE W BAXKHBIC TMOJIOKEHUS H3y4aeMOro
Marepuana. MaTepuainbl JEKIUN SBISIOTCS OTIOPHON OCHOBOM IS TIOJITOTOBKH O0YYAIOIIUXCS K
MPAKTUYECKUM 3aHSATUSM M BBIMOTHEHUS 33JaHUA CaMOCTOSITENLHOW pPabOTHI, a Takke K
MEPOTIPUATHSIM TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH W TIPOMEKYTOYHOM aTTecTaluu I0
JUCIUTLINHE.

10.3. MeToanuyeckne YyKa3aHMsl [0 OCBOCHUI0 JIUCUMIUVIMHBI HAa 3aHATHAX
CeMHHAPHOI0 THIA

[IpakTueckne 3aHATHS TPEACTABISIIOT COOOM JCeTalM3aIuio JICKITMOHHOTO
TEOPETUYECKOTO0 MAaTepHalla, MPOBOIATCS B LEIAX 3aKpEIUICHHS Kypca M OXBaTbIBAIOT BCE
OCHOBHBIC pazaenbl. OCHOBHOW (OpMON MPOBEACHUS TMPAKTHUYCCKUX 3aHATHH SBISICTCS
oOcyxaeHne Hambosiee MPOOIEMHBIX W CIOKHBIX BOIPOCOB IO OTIEIHHBIM TE€MaM, a Takke
perieHue 3a1a4 u pa3oop MpUMepoB U CUTYAIIM B ayIUTOPHBIX YCITOBUSX.

[IpakTudeckue 3aHATHS 00YYAIOIIUXCS 00ECIIEUNBAIOT:

- IPOBEPKY M YTOUHEHUE 3HAHUM, MMOJTYYCHHBIX HA JICKIUAX;

- TMOJIyYeHHE yYMEHHUU W HAaBBIKOB COCTABIIEHUS JOKIAJ0B W COOOIIEHHH, 00CYXKIeHUS
BOITPOCOB T10 y4eOHOMY MaTepuaty JTUCIUTIINHEI,

- HOJBEJECHUE WUTOrOB 3aHATUN IO PEUTUHIOBOM CHUCTEME, COTJIACHO TEXHOJIOTMYECKOMN
KapTe JHUCIUIUIUHBI.

10.4. MeToanueckue yKa3aHHus M0 CAMOCTOSATEILHOMH padoTe 00yyaomuxcs

CamocTtosiTenbHass paboTa oOecrneuynBaeT MOJATOTOBKY OOYYAlOMIMXCS K ayJUTOPHBIM
3aHATHSIM ¥ MEPONPHUATUAM TEKYIIErO KOHTPOJS U MPOMEKYTOUHON aTTECTAIMU MO U3y4aeMOn
TUCHUILTHHE. Pe3ynbTaThl 3TOW MOATOTOBKH MPOSBISIOTCS B aKTHBHOCTH OOydYalOIIMXCS Ha
3aHATUSX M B KQUECTBE BBITIOJHEHHBIX 3aJIaHHUU NI CAMOCTOATEIbHON paboThl U apyrux Gopm
TEKYLIETO KOHTPOJIA.

[Ipu BBITTOTHEHWM 3a@aHUN JJII CAMOCTOSITEIBHOW pabOThl PEKOMEHIyEeTCsl MpopadoTKa
MATEpUAJIOB JIEKIMKA 110 KaXXIO0M NIPOMIECHHOM TEME, a TaKKe H3YyUYCHHE PEKOMEHIyeMOU
JUTEPATYPBI, IPEACTaBICHHON B Paznene 6.

B mporiecce caMocTosATENbHON pabOThHI IPU U3YYECHUU JAUCHUIUTHHBI 00yYaOIUecss MOTYT
paboTaTh Ha KOMIBIOTEPE B CHCIHAITM3UPOBAHHBIX ayJAUTOPHUSIX JJII CAMOCTOSITEIHHOU pabOThI
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(tabmuma  15). B ayauropusx UMeeTcsl  JOCTynm  d4epe3  HWH(OpMamuoHHO-
TETIEKOMMYHHUKAIIMOHHYIO CeTh «MHTEpHET» K 3JIEKTPOHHON MH(OPMAITMOHHO-00pa30BaTeIbHON
cpene yumBepcuteta (DUOC) u snextpoHHOW Oubnuoreunoit cucreme (OBC), rme B
AJICKTPOHHOM BHJIE PACIIONaralTcs y4eOHbIE W Y4eOHO-METOAMYECKHE MaTepHalibl, KOTOPHIC
MOTYT OBITh UCTIOJIE30BAHBI JIJISl CAMOCTOSATEIHHON PAaOOTHI PU U3YUYCHUU JUCIUILTHHBL.

st oOydarommxcss Mo 3a04HOM (opme OOydeHHs] CaMOCTOSITeNIbHas padoTa SBISETCS
OCHOBHBIM BHJIOM Y4eOHOI 1eATEIHHOCTH.

10.5. Meroauyeckue yKa3aHHsl AJIsl BBINOJHEHMS KOHTPOJBLHOH PpadoThI
o0yyaomumucs 3a2049HOH (GopMbI 00yYeHH s
[Tpu BBIMONHEHUH KOHTPOJIbHOU pabOThl peKOMEHIyeTCs MpopaboTKa MaTepUaIOB JIEKLIUH
M0 TEMaM, a TaK)Ke U3y4YeHUE PEKOMEHIYEMOM JIUTEpaTyphl, IpeACTaBIeHHON B Pa3aerne 6.
BrinonHenne KOHTPOJIbHOI pabOThl CIOCOOCTBYET JIyHIIEMY OCBOEHHIO OOYYaIOIIMMUCS
y4ueOHOro Marepuasna, OpMUpPYET MPAKTUUECKHUI ONBIT U YMEHHUS [0 U3y4aeMON JUCIUILINHE.

11 OHEHOYHBIE CPEACTBA JIs1 KOHTPOJISA OCBOEHUS JUCLHUIIJIMHBI

11.1. TunoBble KOHTPOJIbHbIE 3aJaHUS WM HHbIe MaTepHajbl, HEOOXOAUMBbIE [JIf
OLEHKU 3HAHWUM, YMEHHH, HABBIKOB M (WJHM) ONbITA B XO0J€ TEeKYyLlero KOHTPOJs
ycrneBaemMoCTH

Jns  Texkymero - KOHTPOJA 3HAHUWA oOydarommxcs MO JUCIHUIUIMHE  TPOBOAMUTCS
KOMILICKCHAsl OLCHKA 3HAHUM, BKIIOYAOIIas

- 00CykJIeHre TeM Kypca Ha TMPAaKTHIECKUX 3aHATHAX;

- BBITIOJIHEHUE 3a/IaHUMN I CAMOCTOSTENIbHOM paboThI;

11.1.1. TunoBLIe TECTOBLIC 3aJaHUA
Ilpumepvt mecmoswvix 3a0anuil IO TUCTUTUINHE (OIIEHOYHBIE CPEJICTBA B IMOJTHOM 00BEeMe
XpaHsaTcs Ha Kadeape « XUMUYECKUE U MUIIEBbIC TEXHOIOTHI):

1. Moaenu ornuyaromuecss mo (U3MYECKOil MpHUpoJe OT HCCIeIyeMOro Ipolecca, HO HUX
MaTeMaTHYeCKOE OMMCAHUE UJIEHTUYHbI

1) ®uzndeckue

2) Matematuueckue (3HaKOBbI€, CHMBOJIMYECKHUE)

3) PeanbHble MaTemMaTH4yecKue
2. Monenb maeT BO3MOKHOCTE

1) YcraHOBUTH B SIBIIEHUH, IPOIIECCE MM OOBEKTE OCHOBHBIE 3aKOHOMEPHOCTH

2) [IpeneOpeub BTOPOCTETIEHHBIMH NPU3HAKAMHU

3) OGa yTBepx/1eHUs BEpHBI

4) Her npaBUiIbHOTO OTBETA
3. Bux Mopenu, omnucheIBarouled Mmporecc B KOTOPOM 3HAUEHUE BBIXOAHOM BEIMYUHBI
OJIHO3HAYHO OIpeNeseTCsl 3HAaU€HUEM BXOJHOW BETMYHHBI

1) CroxacTuyeckas

2) DOMnupuyeckast

3) JlerepMuHMpOBaHHAs

4) Het npaBUiIbHOTO OTBETA
4. Metoa cOCTaBlI€HHMs MaTeMaTHMYeCKOrO OMNMCAaHUs OCHOBAHHBIM Ha BBIBOJEC YpaBHEHUH
CTaTUKHU U JTUHAMHKHU Ha OCHOBE TEOPETUUECKOr0 aHaIn3a GU3NKO-XUMUYECKUX MPOLIECCOB

1) Ananutndeckuit

2) DKcriepuMeHTaIbHbIN

3) DkcrepuMeHTaTbHO-aHATUTHYECKUN
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5. VKaxuTe HeJOCTaTKN TACCUBHOTO dKCIIEPUMEHTA
1) bonbiue 3aTpathl Ha SKCIIEPUMEHT
2) CunbHOE BIMSIHUE CITyYaiHBIX OIIMOOK Ha TOYHOCTH OIMCAHUS
3) CnoXKHOCTb HaXOXACHHUS KOHKPETHOTO BHU1a (YHKIIUHI
4) Bce nepeuncineHHOE
6. KoapdurnueHT Koppensiuuu MoKeT IPUHUMATh 3HAYEeHUs
l)-0o<r<ow
2)0<r<l1
3)-1<r< 1
4)-1<r<l1
7. octonHcTBa nonHOro hakropHoro sxcrepumenta (I19P13)
1) Peamusyrorcs Bce BO3MOXHBIE KOMOMHauuMu (AKTOpOB Ha BbIOpaHHBIX IS
UCCIIEIOBAaHMS YPOBHSX
2) KoaddurmeHTsl perpeCCHOHHON MOJIEIH SIBIISIFOTCS CMEIIEHHBIMU OTICHKAMU
3) [I®D o6namaet U30BITOYHOCTHIO OIBITOB
4) Bce nepeuncieHHoe
8. AZIEKBaTHOCTb YPaBHEHUS PETPECCUU OLIEHUBAETCS M0 KPUTEPHIO
1) ®umepa
2) Ctpro/ieHTa
3) Bunkokcona-Mana-YutHu
4) Iupcona
9. Orta rugpoarHAMHUYECKas MOJIETb SIBJISIETCS MOJEIIBIO C pacIipe/ie]IeHHBIMU TTapaMeTpaMu
1) Sluencrast Mmozenb
2) Auddy3uonHas Moaelb
3) OGa oTBeTa BEpHbI
4) Het npaBUiIbHOTO OTBETA
10. OpueHTHPOBOYHONW OOJIACTHIO TNPUMEHEHHS TaKOH MOJIENN SBISIOTCS Tapenibyarble
anmapaThl, anmnapaThl ¢ ICEBAO0KUKEHHBIM CI0EM
1) UneanbHOTO BBITECHEHUS
2) UneanbHOro cMemeHus
3) Auddys3nonnas Mmonienb
4) Slueeunast MOZEIb
11. ITapameTps! 1uddy3MOHHON U SYEeUHON MOJETH MOXKHO CBSI3aTh
1) C nepBbIM Ha4aJIbHBIM MOMEHTOM (YHKIIUHU pacipeeIeHUs
2) C Hy7eBbIM HaYaJIbHBIM MOMEHTOM (DYHKLIUH paclpeieleHus
3) Co BTOpBIM LIEHTPaIbHBIM MOMEHTOM (YHKIIMH pacipeiesieHus
4) C nepBbIM LIEHTPAILHBIM MOMEHTOM (PYHKLUHU pacrpeaeaeHus
12. VI36bITOUHOM TepMOIuHAMUUECKOH (YHKIMEeH Ha3bIBAIOT:
1) u3MeHeHue TepMOAMHAMHUYECKOW (YHKIMHM TpU OOpa30BaHMM PACTBOpPA M3 YHCTBIX
KOMITOHEHTOB
2) pa3HOCTb MEXIY (YHKUUI CMEIIeHHs PeaJbHOro U HJICaIbHOTO PACTBOPOB
3) u3MeHeHne TepMOANHAMUYECKON (PYHKIIUU MPH U3MEHEHUHU TeMIIepaTypbl pacTBOpa Ha
1K
4) TepmoarHaMuyecKkas QyHKIUS, HE YUaCcTBYIOILIAs B pacyeTax
13. YpaBHeHue BunbcoHa HEMPUTOJHO I OIMCAHUS
1) cuctemsl, cocTosiiei u3 4-x KOMIIOHEHTOB U OoJee
2) paBHOBECHS KHJIKOCTb-TIap
3) paBHOBeECHS KUAKOCTb-KHIKOCTh
4) cMecH BeliecTB, 00pa3yroIIUX BOJIOPOIHBIE CBSI3U
14. MeTo rpynmnoBbIX COCTABISIONIMX PEATM30BAH B MOJICIIH
1) Bunscona
2) NTRL
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3) UNIQUAC
4) UNIFAC
15. DTOT KpUTEPH XapaKTepU3yeT COOTHOIIEHUE MEX/Ty CUIaMU Beca U TPEHHS
1) Peitnonpaca
2) I'pacroda
3) [lexne
4) l'anunest

11.1.2. TunoBble 3aJaHus AJI5 CAMOCTOSITEIbHON PadoThI 00y4aOIIUXCH

[Tpumep 1.

Yepes HacagouHblil anmapar juymHo L = 10 M, BHyTpenHuM nuamerpom d = 0,065 M u
KO3 (UIIMEHTOM 3aroHeHus Hacaako ¢ = 0,7 mpoTekaeT KUIKOCTh ¢ 00bEMHOM CKOPOCTHIO
v = 0,001 m3/c. [TocTpouTh MaTeMaTHYECKYO0 MOJAEIb CTPYKTYPbI THAPOINHAMUYECKOTO MTOTOKA
B amnmapare, 3Has HCXOAHYI0 (YHKIMIO paclpelesieHHs KpHUBOM OTKIMKA Ha HMITYJIbCHOE
BO3MYLICHUE.

[Tpumep 2.

B cooTBeTcTByMOmUX TabIuIax MPUBEJICHbI MHUHUMAJIbHBIE U MaKCHUMAaJbHBIC 3HAUYEHUS
3HayeHHus] (PakToOpoB Zi U pe3ynbTarhl NapajuieabHbIX onbIToB [IDD y. CocraBUTh MaTpuIly
rianupoBanus [1PD B HaTypaibHBIX NEPEMEHHBIX U B KOJIMPOBAHHOM BHjIE C yueToM 3¢ dekToB
B3alMOJICHCTBHUSI, paccunTaTh KO3(PPUIMEHTHI perpeccuu, MPOBECTU CTATUCTUYECKUI aHAIU3.

11.2. TunoBble KOHTPOJIbHbIE 32[IaHUSI UJIM MHbIE MaTepuaJibl, HEOOX0AUMbIE sl
OLICHKH 3HAHUI, YMEHUI, HABBIKOB M (MJIM) ONBITA B X0/i¢ IPOMEKYTOYHOMH aTTeCTAlMHU 10
JTUCIHHUILINHE

dopma NpoBEACHUS MPOMEXKYTOYHOW aTTECTAllMM MO JUCHUIUIMHE —3K3aMEH: 110
pe3ysibTaTaM HaKOMUTEIBHOIO PETUHTa UK B (hopMe TECTUPOBAHUS U cOOeCce0BaHNS.
IlepeyeHb BONPOCOB K 3K3aMEHY 110 TUCUHHILIMHE

22. IlonsiTHEe MOAEIIN N MOJECIINPOBAHUSI.

23. Knaccuduxanus Mojenei.

24. Knaccudukanus MaTeMaTHIeCKUX MOJIETICH.

25. DMIUpHUUYECKUN METOJ TIOCTPOEHUS MOJIEen

26. MeTtonbl IUTaHUPOBAHUS SKCIIEPUMEHTA.

27. IlaccuBHBIN ¥ aKTUBHBIA SKCIIEPUMEHT.

28. CTpyKTypHO-PErpPECCUOHHBIN aHAIIN3.

29. TeopeTnyeckuii METOJ COCTaBJIIEHUSI MOJIETIEH.

30. MonenupoBaHe 3aBUCUMOCTH (PU3NYECKUX CBOMCTB OPTaHUYECKHUX BEIIECTB U UX
CMECEH OT TeMIIepaTypsl U 1aBJICHUS.

31. MonenupoBanue $ha30BbIX pABHOBECHH KHIKOCTb-TIAP U )KUIKOCTh-)KUIKOCTh B
OMHAPHBIX 1 MHOTOKOMIIOHEHTHBIX CHCTEMaX.

32. Kunetnueckre MoJieJIl TOMOT'€HHBIX Peakiiil B ra30BOi U KuAKoH (azax.

33. MoaenupoBaHue KNHETUKN MacCoOIlepeladyl B CUCTEME I'a3-)KUAKOCTb U KHUIKOCTh-
AKHUJIKOCTb.

34. MareMaTH4ecKre MOJEIN T€TEPOre€HHO-KaTAIUTUIECKUX PEAKLIUH.

35. Ilpsimast u oOpaTHas 3aJaud XUMHUUECKON KHHETHKH.

36. Pacuer napaMeTpoB KNHETUYECKUX YPAaBHEHUH IO SKCIIEPUMEHTAIbHBIM JaHHBIM.

37. MoaenupoBaHue XHUJIKO(a3HBIX XUMHUUYECKUX PEAKTOPOB.

38. Moaenu uneanbHOro CMELIEHNS U UACATBHOTO BHITECHEHMS.

39. Slueeunas Moaenb ISt KUAKOPA3ZHBIX PEAKIIUH.

40. DKCIIEpUMEHTAIIBHOE ONPEJEIICHNE U pacyeT IapaMeTPOB HEUJEAIBHBIX MOJIETIEH.

41. MonennpoBaHu€e TeTEPOr€HHO-KATATUTUYECKUX PEAKTOPOB.

42. KBa3uroMoreHHble MOJIENN FE€TEPOr€HHO-KAaTaIUTHUECKUX PEAKIIUH.

24



25



	1 ЦЕЛИ И ЗАДАЧИ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	Цель освоения дисциплины:

	3 КОМПЕТЕНЦИИ ОБУЧАЮЩЕГОСЯ, ФОРМИРУЕМЫЕ В РЕЗУЛЬТАТЕ ОСВОЕНИЯ ДИСЦИПЛИНЫ (МОДУЛЯ)
	4 СТРУКТУРА И СОДЕРЖАНИЕ ДИСЦИПЛИНЫ
	4.1 Распределение трудоёмкости дисциплины по видам работ по семестрам

	5 ТЕКУЩИЙ КОНТРОЛЬ УСПЕВАЕМОСТИ И ПРОМЕЖУТОЧНАЯ АТТЕСТАЦИЯ ПО ИТОГАМ ОСВОЕНИЯ ДИСЦИПЛИНЫ.
	5.1. Типовые контрольные задания или иные материалы, необходимые для оценки знаний, умений и навыков и (или) опыта деятельности
	1. Понятие модели и моделирования.
	2. Классификация моделей.
	3. Классификация математических моделей.
	6. Пассивный и активный эксперимент.

	5.2. Описание показателей и критериев контроля успеваемости, описание шкал оценивания

	6. УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	6.1. Учебная литература
	Библиотечный фонд укомплектован печатными изданиями из расчета не менее 0,25 экземпляра каждого из изданий, указанных выше на каждого обучающегося из числа лиц, одновременно осваивающих соответствующую дисциплину (модуль).
	6.2. Методические указания, рекомендации и другие материалы к занятиям

	7. ИНФОРМАЦИОННОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	7.1. Перечень информационных справочных систем
	7.2. Перечень лицензионного и свободно распространяемого программного обеспечения, в том числе отечественного производства, необходимого для освоения дисциплины

	8. ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ ДЛЯ ИНВАЛИДОВ И ЛИЦ С ОВЗ
	9. МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ, НЕОБХОДИМОЕ ДЛЯ ОСУЩЕСТВЛЕНИЯ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА ПО ДИСЦИПЛИНЕ
	10. МЕТОДИЧЕСКИЕ РЕКОМЕНДАЦИИ ОБУЧАЮЩИМСЯ ПО ОСВОЕНИЮ ДИСЦИПЛИНЫ
	10.1. Общие методические рекомендации для обучающихся по освоению дисциплины, образовательные технологии
	10.2. Методические указания для занятий лекционного типа
	10.3. Методические указания по освоению дисциплины на занятиях семинарного типа
	10.4. Методические указания по самостоятельной работе обучающихся

	11 ОЦЕНОЧНЫЕ СРЕДСТВА ДЛЯ КОНТРОЛЯ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	11.1. Типовые контрольные задания или иные материалы, необходимые для оценки знаний, умений, навыков и (или) опыта в ходе текущего контроля успеваемости
	22. Понятие модели и моделирования.
	23. Классификация моделей.
	24. Классификация математических моделей.
	27. Пассивный и активный эксперимент.

	


		2023-09-27T16:56:28+0300
	Петровский Александр Михайлович




