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AHHOTaNINA

HuctmiuimHa «MeToapl  MOAETHPOBAHMUS XMMHUYECKHMX IIPOLIECCOB»  BXOJIUT B
o0pa3oBaTeNbHYI0 MPOrpaMMy BbICIIEr0 0Opa3oBaHUs — MporpamMmy OakajgaBpuaTa IO
HanpasieHuto mnoxarotoBku/ cnenuanbHocTH  20.03.01  «TexHocepHas 0e30MacHOCTH
HanpaBieHHOCTH «VIHXKeHepHas 3alluTa OKpy’Karolled cpelpl». JucuumimHa peanusyercs
kadenpoit «NeS».

JlucuuiuinHa HaueseHa Ha (JOpMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIUX KOMIIETEHIUI:

OIIK-1 «CrocobeH y4uTBHIBaTH COBPEMEHHBIC TEHICHIIMM PA3BUTUS TEXHUKH H
TEXHOJIOTUI B 00nacTH TexHoc(epHON Oe30MacHOCTH, M3MEPUTEIBHOW M BBIUMCINUTEIIBHON
TEXHUKH, WHGOPMAIMOHHBIX TEXHOJOTMH TPH PEHICHWH THUIOBBIX 337ady B 00JIACTH
npoeCCHOHATIBHOM ~ JEATENbHOCTH, CBA3aHHOM C 3alIMTOM  OKpyXawooled cpeasl u
obecrieueHreM 0€30M1aCHOCTU YEJIOBEKA»

ConeprkaHue IUCLUILIMHBI OXBAaTHIBAET KPYI BOIPOCOB, CBSI3aHHBIX C TEOPETUYECKUMHU
OCHOBAMH MOJIEIIMPOBAHUS XUMHUYECKUX MPOIECCOB, MOCTPOCHHEM OaJaHCOBBIX MOJEICH,
MOJICJIMPOBAHUE TPOCTEUIINX XUMUYECKUX PEAaKTOPOB.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
yueOHOro nporiecca: JIEKIHMH, JabopaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CEMMHapBI,
caMOCTOSTeNIbHAs padoTa.

IIporpaMMoil TUCHMIIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BBl KOHTPOJSA: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OOmast TpyAOEMKOCTb OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3a4eTHbIX eAuHulbl, 144
Jaca.

SI3pIK 00y4EHUS 110 TUCLUIIIIMHE KPYCCKUHN »



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO JUCIUILTUHE

1.1. Ilenu npenoaaBaHus TUCHUTIITUHBI

Lenbto uM3ydeHus AUCUUIUIMHBI SBISETCS (OPMUPOBAHUE CHCTEMbI 3HAHHM, YMEHHH U
HAaBBIKOB B 00JacTd pa3pabOTKM M TMPUMEHEHUS MAaTeMAaTUYeCKUX MOJACIeH XHMHKO-
TEXHOJOTMYECKHUX IPOLIECCOB U allapaToB, OCBOEHUE CTYJIEHTaMH CHUCTEMHOIO IMOAX0Aa K
pEIICHUI0 KOHKPETHBIX 3a7ad XUMHUYECKOW TEXHOJOTHH, MOJCITUPOBAHUS U ONTUMHU3AIHUU
XUMHUKO-TEXHOJIOTHYECKUX MPOLECCOB, 00pabOTKU PE3yJIbTaTOB SKCIEPUMEHTa MPU U3YUCHHUH
MIPOM3BOJICTBEHHBIX MPOIIECCOB HA OCHOBE COBPEMEHHBIX MH()DOPMAIIMOHHBIX TEXHOJIOTUH.

1.2. JlucuumiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTU 00pa30BaTeIbHON MPOTrPaMMBbI
BEICcIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS M0 AUCLHUILIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus AUCUMILIUHBI OOy4YalOIIUMNCSA AOKEH 00JalaTh CleqyOIIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIIMI U WHAUKATOPOB UX JIOCTHXKECHUS

Kon n
Kareropus (rpymnmna) Kon u HanMeHoBaHKe HHIUMKATOpA
HAaMMEHOBAHHE
KOMITETCHIINH JTOCTH>KEHHST KOMIIETEHITUN
KOMIETCHIINH
OIIK-1 Cnocoben
YVYHUTHIBATH
COBpPEMEHHBIE
TEHJICHLIUU PA3BUTHS
TEXHUKHU U
TEXHOJIOTHH B
- OIIK-1.3.1 3HaTh COBpEMEHHbIC TCHICHITUU
. Pa3BUTHUS TEXHUKU U TEXHOJIOTHUM B 001acTH
TeXHOC(hepHOU .
TeXHOC(EPHOM 0€301MacCHOCTH
0€e30IacHOCTH,
o OIIK-1.Y.1 ymeTs pemiath TUIIOBBIE 33Ja4H
WU3MEPUTEITLHON 1 .
. B 00nactu npodeccruoHanbHON
BBIUHCIUTEIHHOM . .
NesTeTbHOCTH, CBI3AHHOMU C 3aIIUTOMN
O6menpodeccuoHanbHbIE | TEXHUKH, .
OKpYKaroIliel cpesbl U obecrneyeHneM
KOMITETEHIINH UH(OPMALIMOHHBIX

0€30I1aCHOCTH YeJIOBEKa

OIIK-1.B.1 BraneTs HaBBIKaMH IPUMEHEHUS
W3MEPUTEIBHOM U BBIYUCIUTEIBHON
TEXHHUKH, UH()OPMAIIMOHHBIX TEXHOJIOTUI

TEXHOJIOTHH NpH
pEIIeHNH TUITOBBIX
3a1a4 B o0ract

poQeCCHOHAIBLHON
IIpH pEelIeHUH TUIOBBIX 3a/1a4 B 00J1acTH
NEeSITeIIbHOCTH, .
. TexHOCc(hepHOH 6e30MacHOCTH
CBSI3aHHOM C
3aIUTOM

OKPYXaIoIIe Cpeabl
1 o0ecrieYeHUEM
0e30macHOCTH
yeJIoBeKa

2. Mecro nucnuIuiHHbEL B cTpykType OI1
JuciuminHa MoKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YyYECHUH CIEAYIOIUX JUCIUTUIAH:
— «MexaHuKa KUJIKOCTH U Ta3ay,
— «CTaTUCTUYECKHE METO/IbI B YIIPABICHUH CIOKHBIMU TEXHUYECKUMU CUCTEMAMM.

3HaHI/I$I, IIOJIYUCHHBIC IIpH HW3YYCHHU MaTepualia }IaHHOﬁ JUCHHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIB30BATLCA ITPU U3YUCHUHN APYTUX OUCHUILINH:




— «DKOJIOTUUECKHE MOJIEIN OpraHU3alluy MPUPOI0NOJIb30BAHUSY,
— «MopenupoBaHre TPUPOTHO-TEXHUUECKUX CUCTEM.

3. O0BeM U TPYAO0EMKOCTh AUCIUILIAHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI MO TUCHUIUIHHE (M pactpeesieHue ITOi TPYI0EeMKOCTH 110 CEMECTpaM) MPECTaBICHBI B

Tabnuiie 2.

Tabauna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI

TpynoemMKoCTh 110

Bun yuebnoit pabotbl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemkKocmep OuUCYUNJIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npaKmuyecKoi no020moeKu
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3anstus (I13),
17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 40 40
Buo npomescymounoii ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3ay, OK3. OK3.

Dk3.**)

4. Conepx(aHI/Ie AUCHUITIIMHBI

4.1. Pacnpezenenue Tpy10€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.

Pa3,[[eJ'IBI, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCJACHBI B Ta6n1/1ue 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUMILIUHBL, X TPYAOEMKOCTh

Pa3nensl, TEMBI JUCLMIIINHBI

Jlekiun
(dac)

3 (C3)| Jip
(dac) (qac)

KIT
(qac)

CPC
(qac)

Cemectp 5

Paznen 1. OGmue Bonmpock MOJETNPOBAHUS

Tema 1.1. YpaBHenus Oananca

Tema 1.2 KoahhupieHTsl KHHETHYECKUX MOJEIIeH
Tewma 1.3 MeToz ceToK IS pelieHus

b dhepeHInaNTbHBIX YPaBHEHHI.

15

Pa3znen 2. JlerepMuHNpPOBaHHBIE MOJETN

Tema 2.1. MoaenupoBanue TeTI00OMEHHBIX
IIPOLIECCOB

Tema 2.2. MonenupoBaHue NpOLECCOB C MeK(a3HBIM
[EPEHOCOM

13

Pasnen 3. Cratuctrnueckue MOIEIN

Tema 3.1. Metogq MHK

Tewma 3.2. PerpeccroHHBIN aHaMHn3

Tema 3.3. OrruMu3anusa XUMHKO-TEXHOJIOTMYECKUX
MPOLIECCOB

12

HUroro B cemectpe:

17

17 34

40




Hroro 17 17 34 0 40

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
0o0ydJalolUMHUCS  OINpeNeJeHHBIX  TPYAOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oyn;yuiei
npodeCCHOHATIBHOMN 1 TENbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIMOHHOTO IHMKJIA

HOMep pasaciia HazBanwne u COACPKAHUE Pa3aCyIOB U TEM JICKIIMOHHBIX 3aHATHI

1 Paznen 1. O61mue BOpockl MOICTUPOBAHUS

Tema 1.1. YpaBHenus O6ananca

YpaBHeHUs MaTepualibHOTO OanaHca. [ToHSITHS mepexoaHoro U
CTAI[IOHAPHOI0 COCTOSTHUS 00BheKkTa. HekoTopble BapuaHThI
penieHus: ypaBHeHU# O0ananca. luterpanbHbie 1
muddepeHIranbHble YpaBHEHUS TEIUIOBOTO OanaHca.
Pa3zmepHOCTH BEIMYMH, yUYACTBYIOIIUX B BEIYMCICHUSIX U UX
COIIACOBAHUS

Tema 1.2 KoadhpurmueHTsl KHHETHYSCKUX MOIeIIeH

W3BecTHbIE MaTEMaTHYECKHE MOICIIN MTPOCTHIX U CIOKHBIX
XUMHUYECKUX peakuuid. CriocoObl onpeieneHns KHHETUYeCKUX
KOHCTaHT. MeTo/1 Hax0KJIeHUsI 00EUX KOHCTAaHT CKOPOCTH JJIs
peakLMii Mocae0BaTeIbHOIO THUIIA, OCHOBAHHBIN HA
MUHHMMH3ALUN KBAIPATUUHOTO (DYHKIIMOHATIA.

Tema 1.3 meton ceTok [uis perienus quddepeHanTbHbIX
YpaBHEHUU

3anaun, npuBoaAIIMe K T PepeHIInanbHbIM YPaBHEHUSM CO
CMEIIaHHBIMH TIPOU3BOJIHBIMUA. METO/I CETOK /ISl peIIeHHUS
muddepeHIanbHbIX ypaBHeHUH. OrpaHUYeHUs] METO/Ia CETOK U
CIOCOObI YaCTUYHOTO TIPEOJI0JICHHS] HEJIOCTATKOB MPOIEAYPHI.

Paznen 2. JlerepMuHUpOBaHHBIE MOJIEIH

Tema 2.1. MonenupoBaHue TEIIIOOOMEHHBIX MTPOIIECCOB
[Tponetypa noctpoeHus cuctemsl U depeHnanTbHbIX
ypaBHEHHH U1 TensooOMeHHMKa. Perenue
mudepeHIIMaTBHOTO YpaBHEHM I TEMJI000MEHA U TIEPEX0/] €ro
peleHus B cTaunoHapHoe. [IpuMeps! peannzanuu nogo06HOTo
BapHaHTa TEIUI00OMEHA B IPOMBILUIEHHBIX YCIOBHUIX

Tema 2.2. MoaenupoBaH#e MPOLECCOB ¢ MEX(Pa3HBIM
MEPEHOCOM

[Tponenypa coctaBieHus cUcTeMbl JU(PepeHIIHaTbHBIX
ypaBHEHUH TeIIooOMeHa uyepe3 CTeHKY. BapuaHTbl morpyxHOro
anmapara, TerI000MeHHHMKa TUIA « TpyOa B TpyOe» JUis cilydaeB
COITYTCTBYIOILIETO TOKa M MpoTUBOTOKA. [Iporienypa coctaBieHus
TudepeHIMaIbHbIX YpaBHEHUH] 7151 MeXK(Pa3HbIX XUMUYECKHX
peakuuii, MpOTEKAIINX Ha TpaHuLe 1BYX cpel. CucreMsl
ypaBHEHHI, ONUCHIBAIOIINE MeK(a3HbIe TPOIecChl a0COPOIIHH,
PEKTU(DUKALIMY U IKCTPAKIIIH.




Pa3nen 3. Cratuctrnueckue MOIEITH

Tema 3.1. Meron MHK

MeToabl annpoKCUMalUK SKCIEPUMEHTAIbHBIX JIAHHBIX.
Bapuantsl metona MHK, no3sossromue npoBoIuTh POLEAyPbI
JIMHEapU3alHH 3aBUCUMOCTEN

Tema 3.2. PerpeccuoHHbIN aHAIN3

Bapuant  onmcaHusi =~ SKCHEPUMEHTAIbHBIX  pPE3YyJbTaTOB
MHOroMepHO# (ynkuueid Teinopa. OrpaHudeHHE Pa3MEPHOCTH
pa3oKEHUs,, NPUBOASAIIME K YaCTHOMY BHJAY - YPAaBHEHUIO
perpeccun. lIpouenypa mocrpoeHuss MaTpul] SKCIIEPUMEHTA B
o0uiemM Buie M B BapuUaHTE C KOJAMPOBAHHBIMU IE€PEMEHHBIMHU.
Craructuueckue kpumepuu BOCIPOU3BOAUMOCTH, aI€KBATHOCTH
U 3HaYUMOCTH. MeTonl ApoOHBIX periuK. [loHATHS aKTUBHOTO U

[IACCUBHOI'O  JKCIEpUMEHTa. MaTpuyHblii METOJA  peuIeHUs
CHUCTEMBl YpPaBHEHUH Ul HaxOXJAeHUs Ko3(pPHUIHUEHTOB
ypaBHeHus perpeccuu. [IpuMepsl INpUMEHEHHs METOAOB

PErpecCHOHHOIO aHaAIM3a

Tema 3.3. Ontumu3zanus XUMHUKO-TEXHOJIOTMYECKUX MPOLECCOB
OcHoBHBIC BUABl (QYHKIHHA OTKIMKA CIIOKHOM CHUCTEMBI Ha
BHEIIHUE BO3MYILIEHHUS W METOAbl IIOMCKAa HKCTPEMYMOB
MHOTOMEPHBIX GyHKIUH, CHUCTEMAaTHU3UPOBAHHBIE KaK
rpaJleHTHbIE U O0e3rpaJiueHTHbIe METOAbl. MeTo/ rpalueHTHOTO
CITyCKa, METO/] HAMCKOPEMILIETo CIIyCKa, CUMIUIEKC METO/ IIOUCKa
JKCTpEeMyMa

4.3. IlpakTtuueckue (CeMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYTOCMKOCTh IIPUBEICHBI B TAOIHIIC 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYJOCMKOCTb

Ne
o/

Templ mpakTH4EeCKUX
3aHATHI

@OpMBI IPAKTUYECKHUX

3 aux Ne
MPaKTUYECKOM | pazaena
MIOJATOTOBKH, | IVCIIHII
(dac) JIUHBI

TpynoemMKocCTs,

3aHATUN (gac)

Cemectp 5

Pacuért xoHCTaHT
CKOPOCTH CII0KHOM
XUMHUYECKOM
peaKuuu METOJIOM
MUHHMU3AIHH
¢dbyHKIIMOHANA

CemuHnap 3 3 1

Pacuer
TEXHOJIOTHYECKIX
rnokasareseil u
HOPMAaTHUBOB 110
0aJaHCOBOM MOJENHU

Cemunap 4 4 1

Pemenue cucrembl
g depeHInaIbHbIX
YpaBHEHUI B
YJaCTHBIX
TIPOU3BOIHBIX
METOJIOM CETOK

Cemunap 4 4 2




4 | Beruucnenue Cemunap 3 3 3
KO3 PHUIHEHTOB
ypaBHEHHS
perpeccuu Ha
OCHOBAHUU
OPTOrOHAJILHOTO
IU1aHa
HKCIEPUMEHTA,
OLIEHKa
BOCIIPOU3BOJUMOCTH,
aJIeKBaTHOCTH U
3HaYMMOCTHU
K03 pHUIHEHTOB
5 | Ilouck skctpemyma | Cemunap 3 3 3
3aJJaHHOM LIETICBOU
(GYHKIMH CUMILJIEKC-
METO/OM.
Onpenenenue
JKCTpEeMyMa
I'PaJIuEHTHBIM
METOAOM
Bcero 17
4.4. JlabopaTopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBEJCHBI B TabuIIE 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
N3 aux Ne
Ne HaumenoBanue 1abopatopHbIx paboT TpyJOEMKOCTE, | PAKTHHECKOH | pasieria
n/m (uac) MOATOTOBKH, | JHCLHII
(gac) JIMHBI
Cemectp 5
1. | OnTumu3aius KOJU4ecTBa XUMHUYECKUX 4 4 1
peareHToB MPHU BapKe 1eJUTI0JI03bI
2. | Pacyer KOHCTAaHT HEKOHCEPBATUBHOCTHU IO 4 4 1
pe3yJbTaTaM HaTypHBIX HAOIIOCHUN
3. | Pa3paboTka OM-MOHOMOJIEKYJIIPHON MOJAEIH 4 4 2
kucsopoa-bIIKn
4. | OnHOMEpHAs ONITUMU3AINS XUMUKO- 4 4 2
TEXHOJOTMYECKHUX MPOLECcCOB. MeTon
30JI0TOTO CEYECHHUS
5. | Monenp naeaisHOro BEITECHEHUS 5 5 2
6. | IlocTpoeHue TMHEWHON MOAETH METOJIOM 5 5 3
MOJTHOTO (haKTOPHOTO IKCIIEPHUMEHTA
7. | Honbop MHOTO(AKTOPHOTO ypaBHEHHS 4 4 3
perpeccu Ha OCHOBaHUW MMEIOIITIXCS
HKCHEPUMEHTAIbHBIX JAHHBIX U OLIEHKA €T
aJICKBaTHOCTH
8. | [lonck sKCcTpeMyMOB 3a/1aHHOM 1IeNIeBOM 4 4 3

(GYHKIUH B YCIOBUSX OTPAaHUYEHUS 3HAUEHUN
[1apaMeTPOB C UCIIOIb30BAHUEM CTAHIAPTHBIX




| mponenyp

Bcero 34

4.5. KypcoBoe nMpoeKTUpOBaHHE/ BHITOTHEHUE KyPCOBOH PabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbl caMmocTosiTenbHON pabOTHI B €€ TPYI0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabauna 7 — Buabl camocToATe1bHONM paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 5,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
15 15
nucuuriuiel (TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bremonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIO 10 10
ycneBaemoctu (TKY)
Jomamnnee 3aganue ([13)
KonTponbubie pabotel 3a04HNKOB (KP3)
[ToaroroBka K MPOMEXYTOUHOMH 15 15
atrecrauuu (ITA)
Bcero: 40 40

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITENIbHON pabOoThI 00YUYaIONINXCA MO TUCIUIUIHHE (MOYITIO)

Y4eOHO-MeTOAMYECKE MaTepHUasbl A CaMOCTOSTENbHON paboThl 00yYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJICKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

Komuectso
HK3EMILIIPOB B
[lngp/ bubnuorpaduueckas ccpiika Oubmorexe
URL anpec
(KpoMe BIIEKTPOHHBIX
HK3EMILISIPOB)
URL: Makcumosa H.H. MoaenupoBanue B XUMUH :

http://www.iprbooks | yaebHo-MeToqHUECKOE TocoOUe / MakcumoBa
hop.ru/103891.html | H.H.. — bnarosemuieHck : AMypcKuii
rocyaapcTBeHHbIi yHuBepcuteT, 2020. — 113 c.
— Texkcer : 3eKTpOHHBIH // DNEeKTPOHHO-
6ubnuoreynas cucrema IPR BOOKS . —

URL: KomnerotepHoe monenupoBanue. Xumus. Y.1 :




http://www.iprbooks | yuebHoe nmocodue / . — Jlunernk : Jluneukuii
hop.ru/100945.html | rocymapcTBeHHBI MeAaroruuecKuit
yausepcuteT umenu [1L.I1. Ceménoa-TsH-
[Tanckoro, 2018. — 76 ¢c. — Tekcr :
AJICKTPOHHBIN // DIIEKTPOHHO-OMOINOTEUHAS
cuctema [PR BOOKS

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceT «/HTepHeT»
URL anpec HaumenoBanue

http://www.opengost.ru/ | ITopran HOpMAaTUBHBIX JOKYMEHTOB

http://science.guap.ru [Topran Hay4HO! ¥ HHHOBAIMOHHOM JesitenbHocTH ['Y ATl

8. Ilepeuenr HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUCHHS, MCHOJIB3YEMOI0 IpPHU OCYHIECTBICHUU
00pa30BaTENILHOTO MpOoIiecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOT0 IPOrPaMMHOTO oOecTieueHHs peacTabieH B Tabmuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOTO 00€CTICUCHHS

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTeIHLHOTO Mpollecca Mo JUCIUILTHHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTaBICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOcTaBHOW 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH)

1 | MynsTuMeauiiHas JEKIMOHHAS Ay TUTOPHUS

10. OmeHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIHH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaroIuXcsl 10 JUCIUTIINHE MPUBEACH B Tadymie 13.




Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB 711 TPOBEICHUS MPOMEXYTOUYHOM aTTeCTAIlNKI

Bug npomMeXyTOYHOM aTrTecTaiuu IlepedeHb OIIEHOYHBIX CPEICTB
OK3aMeH Crrcox BOIPOCOB K 3K3aMEHY;
DK3aMeHaIMOHHbIE OUIIETHI,
3amauu;
TecTsl.

10.2. B xauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyJYaIOMMUCS MPUMEHSICTCS S-0auThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOXIYJBHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEpCUTETa,  IpaBHia
UCIIOJIb30BaHUsI KOTOPOMW, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIUIN

Or11eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHad mIKama PAKTEp (bopmp

— oOyyJaromuiicss TIyOOKO W BCECTOPOHHE YCBOHWJI IMPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYyPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHS C MPAKTHYCCKON
JICSITCIIbHOCTBIO HAIPABJICHMUS,

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOO/IHO BJIAQJIEET CUCTEMOM CIIENHUATN3HPOBAHHBIX IIOHSITHIA.

«OTIIMYHO»
<Ga4YTCHO»

— 00y4JaroIuiicst TBEPIO YCBOMII IIPOTPAMMHBIN MaTepHUall, TPaMOTHO U
[0 CyIIECTBY H3JIaracT €ro, ONUpasch Ha 3HAHWS OCHOBHOMU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
(GavTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYJHEHUS B IPAKTHUYECKOM IIPUMEHEHHUN 3HAHUHN
HallpaBJICHUS;

— cn1abo apryMEeHTUPYET Hay4yHbIE ITOJI0KEHUS;

— 3aTpyJiHAeTCS B (POPMYIUPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0OyJaromuicss HE YCBOWJI 3HAYUTEIILHOM 4YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYUIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBACT TPYJHOCTH B MPAKTHYECKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHbIE TTOJIOKEHUS;

— He (hOPMYJIUPYET BBIBOJOB M O0OOIICHUH.

«HCYOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa




Kon

Ne /it [Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa HHMKaTOpa
1. [TonsTre cucteMpl B KUOEPHETUKE MPU U3YUEHUU CIIOKHBIX OIIK-1.3.1
MIPOIIECCOB XUMHUECKUX TEXHOJOTHH.
2. Omnpenenenue puznko-xummudeckond (PXC) u XMMUKO- OIIK-1.V.1
texHonoruueckoi (XTC) cuctem. YpoBHU nepapxuu
CJIO’KHBIX CHCTEM.
3. dopmanuzaius Npoueayp NOCTPOCHHUS MaTeMaTHYECKOM OIIK-1.B.1
Mojenn @XC. biioyHbIi TPUHLIMI TOCTPOCHUS MOJIEIICH.
4, Texnonornueckuii 1 PyHKIIMOHAIBHBIA OTIEPATOPHI, MOIYIIh OIIK-1.3.1
OXC.
5. DTanbl NOCTPOCHUS MATEMAaTUYECKOTO OMMMCAHUSI MOJICIICH. OIIK-1.V.1
Crnioco0sI cuHTe3a QyHKIIMOHANBHOTO orepaTopa OXC.
[TpoBepka ageKBaTHOCTH U HIEHTH(HUKALINN ONIEPATOPOB
OXC.
6. CucreMsl ¢ COCPETOTOYEHHBIMU U PACIIPEIETICHHBIMU OIIK-1.B.1
napamMeTpamu, CTAllMOHAPHBIC U JMHAMUYECKHAE CHCTEMBI.
7. Monenb u1eanbHOro CMEICHHUS. OIIK-1.3.1
8. Mopeinb n1eanbHOTrO BEITECHEHUS. OIIK-1.V.1
9. Opnonapamerpuueckas 1udy3rnoHHas MOJEINb. OIIK-1.B.1
10. JIByxnapamerpuueckas 1udy3noHHas MOJEINb. OIIK-1.3.1
11. Juddy3uonHas Moeb C 3aCTORHBIMHA 30HAMHU. OIIK-1.V¥.1
12. Sdeeunast MOEIb. OIIK-1.B.1
13. KomOnHupoBaHHBIE MOJIEIIH. OIIK-1.3.1
14. Ncrounnku Macchl U Teruia B moTokax. Xumuyeckas peakmusi, | OINK-1.VY.1
KaK UCTOYHHK MacChl ¥ TEIUIA B TIOTOKE.
15. Macco- 1 TerT000MeH MOTOKa C OKPY KAIOIIEH CPeoi. OIIK-1.B.1
16. Cuntes nonHoro ¢yHkIHoHansHoro oneparopa ®XC. OIIK-1.3.1
17. ITonHbIi (akTOPHBIN FIKCIEPUMEHT. OIIK-1.V.1
18. JpoOHbIN (haKTOPHBII SKCIIEPUMEHT. OIIK-1.B.1
19. Pa3permmaronias crnocoOHOCTh APOOHON PEIUTHKH. OIIK-1.3.1
20. MeTtop! unciieHHOro nuddepeHupoBaHusl. OIIK-1.V.1
21. ®opmyJiel TPUOIMKEHHOT0 TU(PepeHTupoBaHus. OIIK-1.B.1
22. ['eomeTpuyecknii CMBICI ONPEAEIEHHOTO HHTETpaIa. OIIK-1.3.1
23. YucneHHoe HHTErpUpoBaHne. MeToabl IpSAMOYTOJIbHUKOB U OIIK-1.V.1
Tpamneuun.
24. Yucnennoe nnrerpupoBanue. Meron Cumicosa. OIIK-1.B.1
25. OnTumu3anus XMMHUKO-TEXHOJIOTMUECKUX MPOLIECCOB. OIIK-1.3.1
26. OnHomepHast ONTUMM3ALUS METOJOM 30JI0TOTO CEUEHUS. OIIK-1.¥.1
27. MHoromepHas ONTUMHU3ALMUSA METOIOM ITOKOOPINHATHOIO OIIK-1.B.1
CITyCKa.
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencraBieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) mis 3adera / qudd. 3adera
Kon
Ne /m [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3adera WHMKaTOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO




[lepeuenr TeM s KypcOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI

MpEeJICTaBICHBI B Ta0nwmie 17.
Tabmuna 17 — Ilepeyern TeM Juisi KYpPCOBOT'O MPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOI pabOThI

Ne i/t

[TprMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BbIIOIHEHHS
KypCOBOM pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

BOHpOCBI A OpOBCACHUIA HpOMeX(YTOHHOfI arrecrallii B BHAC TCCTUPOBAHUA

npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — IIpumMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

Ne i/t

Kon

[TpumepHBIii TepeueHb BOMPOCOB I TECTOB
WHJUKATOpa

1.

JIMCKpETHBIM OTKJIMKOM MOJKET OBITh OIIK-1.B.1
A) HampsiKeHUEe Ha BBIXOJIE CXEMBbI

b) pacueTHble KOHIIEHTpAIUU

B) uncno peakTopoB B ssu€€UHON MOJETN

I') ckopocTh peakuuu B peakTope UIeaTbHOTO CMEIICHUS

B xumuueckoit peakuuu 3 craguu U 4 BEIIECTBA, CKOJIBKO OTKJIMKOB B OIIK-1.3.1
MOJIEJI U30TEPMHUUECKOTO PEaKTOpa UACATBHOIO CMEIICHUS
A)7
b)3
B) 4
s

XuMuyeckasi IepeMeHHasi XapakTepu3yeT OIIK-1.V.1
A) XUMUYECKHIA IPOLIECC B IIETIOM

b) n3MeHeHne KOHIIEHTPAINK BEIIEeCTBA U3-3a MPOTEKAHHS PEaKIINN
B) rnmy6uny npoTekaHus cTaiud XMMUYECKON peaKkIiuu

I') paboTy XMMHUYECKOTO peakTopa

akoH I'ynpnb6epra u Baare onuceiBaer OIIK-1.B.1
A) cocTosiHME paBHOBECHS XUMHUYECKON pPEeaKIMU WK €€ CTauu
b) 3aBHUCHMOCTB CKOPOCTH peaKu OT KOHIIEHTpaI1il

B) 3aBUCHMOCTB CKOPOCTH peaKLUU OT TeMIepaTypbl

I') 3aBHCHUMOCTH KOHCTaHTBI CKOPOCTH PEAKIMH OT COCTaBa
PEaKkLMOHHOU CMeCcH

JI1st BRIUMCIIEHUSI KOHIIEHTpAIMi BeecTB B u3orepMuueckoM peakrope | OIMK-1.3.1
U7EaTbHOTO CMEIICHUS TPEOYIOTCS

A) BXOJHBIE KOHIIEHTPAIMH, MAaTeMaTHIECKasi MOJIEIb, KOHCTaHTHI
CKOpPOCTH U BpeMs TPpeObIBaHUS

B) crexnomerpuueckas MaTpuila, HadaJlbHbIE KOHIICHTPAITUH U BPEeMs
npeObIBaHUS

B) TenioTsl 00pa3zoBaHus peareHTOB U MPOAYKTOB pEeaKIIUU

I') norenumans! 'u66ca 06pa3oBaHust yHaCTHUKOB PEAKIMH U
TemImeparypa

PEXUMY HJI€aTbHOTO BHITECHEHHUS OJIM30K MOTOK B OIIK-1.V.1
A) eMKOCTH ¢ MeaIKon
b) nmuHHOM TpYyOE




B) kackane u3 Tpex peakTopoB ¢ MeIIaTKaMu
I') Gosb1IO¥ TPOTOYHOM EMKOCTH

7. B napanienbHOi CIOKHON peakuy MOPSAJIOK MO peareHTy 1eIeBOu OIIK-1.B.1
CTaJIUY BHIIIE, 9YeM T000YHbIX. [IpH MOBBINIEHNY €T0 HaYaIbHON
KOHIEHTPALIUU CEJIEKTUBHOCTh PEAKINK Oy1eT

A) ocTostHHOM

b) manate

B) Bo3pacrath

I') Bo3pacratp, a mOTOM MajgaTh

8. B noToke sueeuyHol MOJIETN € YUCIIOM STYeEK 3 pacnpeiesieHUe 1o OIIK-1.B.1
BpeMeHaM NpeObIBaHUS

A) YHUMOJIaJTbHOE C MUHUMYMOM
b) yaumopanbHOe ¢ MAaKCUMyMOM
B) runepboanyeckoe

I') oqHOpOAHOE

9. [Ipu onTuManbHOM 3HaYEHUH (PAKTOPOB OIIK-1.3.1
A) ckopocTh pocTa QyHKIMOHAIa MUHUMAaIbHA
B) ckopocTh pocta pyHKIIMOHATIA MAaKCUMAIIbHA
B) dyHkumonan gocturaer skcTpemMmyma

I') dyHkumoHan He 3aBUCHUT OT (haKTOPOB

10. OrpaHudeHreM NepBoro poja MOXKET ObITh CIEAYIOLIEE YCIOBUE OIIK-1.V.1
A) dakTop He 00JIbIIe KOHCTAaHThI

b) ¢pyHkmoHan He MEHbLIE HEKOTOPOTO YKcia

B) cymma (hakTopoB He 6osblie GyHKIIMOHANA

I') dyHKIMOHAT SIBIISIETCS MTOJIOKUTEEHBIM YHCIIOM

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a0YHON (OPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He mpeagycmotrpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOMIMX dTanbl (HOPMUPOBAHMS KOMIIETEHLUMH, coJepxkarcsi B
JIOKAJIbHBIX HOpMAaTuBHBIX akTax [YAIL, pernameHTHpyrOIMX MOPAJOK U IPOLEAYpPY
IPOBE/ICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00y4yaromuXcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHHUIO JUCIUILTAHBI

11.1. Metoauueckue yKa3zaHus s OOYYAlOMIMXCS 1O OCBOCHHIO JIEKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEeHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOM JICKITUH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIUIO IO TEME, a B OCBOCHHH
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIMX




JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIHs BBIIOIHSAET METOJ0JIOIHYECKYIO,
OpPTraHU3aIMOHHYI0 U MHPOpMAMOHHYIO (GyHKIMHU. JIeKus pacKpbhiBaeT MOHATHIHBIN ammapar
KOHKpPETHON oO0jacTu 3HaHMs, €€ MpoOJieMbl, AaeT LEIbHOE NPEICTaBICHHUE O JUCIUILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU AUCIUIUIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUHU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TOJy4YeHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHM, YPOBEHb KOTOPBIX
ONpeAeseTCA 1eJIEBOM YCTaHOBKOM K K0 KOHKPETHOU TeEME;

— MOJy4YeHHE OIbITa TBOPUYECKON pabOTHl COBMECTHO C MPEMOIaBaTEIIEM;

— pasBuTHE MpPO(EecCHOHANBHO-/IENOBBIX  KAauecTB, JIIOOBH K  TpeAMEeTy U
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TMOSBIEHUE HEOOXOAUMOTO HHTEpeca, HEOOXOIUMOTO JIJISl CAMOCTOATEIHHOU PabOTHI;

— TIOJIy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH U TEXHUKH U O IPOTHO3€
UX pa3BUTHUSA Ha OJMKaNIINeE rObl;

— Hay4MTbCS METOAMYECKH 00pabaThiBaTh MarepHall (BbIAEISATH TJIABHBIE MBICIH U
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  pa3IMYHBIX
dbopMynupoBKax);

— MOJy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSITHIA.

JleKIMOHHBI ~ MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpaluell ClalgoB U
WCIIOJIb30BAHUEM pPAa3[aTOYHOIO0 Marepuaja IpU TPOBEACHUH KOPOTKHUX JUCKYCCHUH 00
OCOOCHHOCTSIX MPUMEHEHHUSI OTAECTbHBIX TEMATHK I10 IUCHUIUIMHE.

CrpykTypa npeocTaBiIeHus JCKIIMOHHOTO MaTepHraia:

(hopMyJIMPOBKA OCHOBHBIX TEM, PA3/ICIIOB H IMOAPA3/ICIIOB JICKIUH;

BBEJICHUE HOBBIX MTOHATHI U TEPMHHOB, ()OPMYIIMPOBKA OMIPEICICHHIA,

MIPUBEICHUE TPUMEPOB OMUCAHHBIX SIBJICHUN B KOHKPETHBIX CUTYaIIUSIX,

OTBETHI Ha BOSHUKAIOIINE BOIPOCHI,

00001IeHIE H3JI0KEHHOTO MaTepHaIa.
PexkoMeHnyeTcsi BECTH KOHCIIEKT JIEKLIUHU CIIETYIOIUM 00pa3oMm:
Kaxxnprit cMBICIIOBOM paszfien 1eecooOopa3Ho HauWHATh ¢ ab3ala ¢ HOBOM CTPOKH.
[Ipy mnOsIBIEHMM HHTEPECHBIX MBICIEH, BONPOCOB IO TMOBOAY COOTBETCTBYIOIIEH
WH(pOpMaIlUY, WU YCJBIIIAB BaXXHbI KOMMEHTApUW TMpENnoAaBaTessl, CTYIEHT MOXKET
OTMETHUTH ATO TaKUM 00pa3oM, YTOOBI OBLIO SICHO, K KAKOMY paz/eNy JIEKIIUH 3TH TOMETKH
OTHOCATCS, HACKOJIbKO B&)XHBIMM HMX CYUTAET IPENoJlaBaTelib, KaKOe€ BHUMAHUE CIEAYyeT
yAETUTH MOAPOOHOMY UX aHATHU3Y, U3YUCHHIO.

B 3aBucuMOCTH OT 3HAYUMOCTH TEKCTa II€JIeCOOOPa3HO BBIACIATH €ro I[BETHBIM
MapkepoM. B ciyuae, korjga mnpenogaBaTenb JAET JIEKIMM HE B TPAAUIMOHHOW, a B
WHTEPAaKTUBHOW (opMe, HEoOXOJMMO BHHUMATEIBHO BBICIYIIATh TNpPaBWIA U AKTHBHO
paboTaTh, BHITIONHSAS YKa3aHUS MIPernoaBaTes.

[Tocemenune nexuui sBisieTcd oOsA3aTeIbHBIM M, B Ciy4ae NpOIycKa 3aHsTHS,
00yYaroIUICs TODKEH U3YUUTh €ro COJEpIKaHUE CaMOCTOSATENBHO.

11.2. Meroauueckue ykazaHHs Uil OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATHI

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX ()OPM OpraHM3aIiyd y4eOHOTO
mpoliecca, 3aKII0Yaronasicsl B BHIOTHEHUN 00YyYaIOIIUMUCS MO PYKOBOJACTBOM IMperogaBaTens
KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C IETbI0 YCBOCHUS HAYYHO-TCOPETUYECKUX OCHOB YUYEOHOMU
JTUCITUILIMHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OTBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MpakTHYECKOTO 3aHATHUS TSI 00YUYAIOIIEroCs SBISIETCS MPUBUTHE O0YYarOIIMMCS
YMEHUI 1 HABBIKOB MPAKTUYECKOU E€ATETbHOCTH 10 U3YyYaeMOU AUCIUIUINHE.

[Tnanupyembie pe3yabTaThl IPH OCBOCHUH O00YUYAIOIIUMCS TPAKTUYECKUX 3aHSITHIMA:

— 3aKkperuieHue, yriayOjeHue, pacHIMpeHHe W JeTanu3allds 3HAaHUW TPU PEIICHUU
KOHKPETHBIX 33714,




— pa3BUTHE T[I03HABATEJbHBIX CIOCOOHOCTEH, CaMOCTOSTEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAMH M METOJUKAMH H3Y4YCHHS KOHKPETHOW ydeOHOM
JUCIUIINHBI,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHMSI TOJYYEHHBIX 3HAHUU JJIs
BBITIOJIHCHMS 3aIaHHUIL;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaJbHON (GopMm
00y4eHwusI.

TpeboBanust K MPOBEICHUIO MPAKTUYESCKUX 3aHITUN

3ananue | BoiOpath 1 mpoBecTH MccaeI0BaHNe MPEANPHUATHS WA OPTaHU3AIMH 000
(bopMbI COOCTBEHHOCTH, U3YUUTh UCTOPUIO U KPATKYIO XapaKTEPUCTUKY IPEIIPUITHUS.
[TpoBecTr aHamM3 M UCCIIEAOBAaHUE BEIOPAHHOTO MPEIIPUATHS Ha IPEIMET PeaTn30BaHHON
MHHOBAIIMOHHOM MPOTyKIUH.

3ananue 2 [IpenctaBuTh BU U aHAIU3 MHHOBALIMOHHOTO MTPOJYKTA.

3aganue Ne 3 OueHuTh ypOBEHb KaueCTBA MHHOBAIIMOHHOTO IIPOIyKTa

Crpyktypa u popma otueta o padbore CTpykTypa paOOThI JUIs 3aaHHUS.

- OIIUCaHHe

-OCHOBHBIE TI0JIO’KEHUS

-3aKIIIOYECHHE.

TpeboBanust kK 0OPOPMIICHHIO OTYETA O MPAKTHUECKOW paboTe

Otuer odopmiiseTcs ¢ TOMOIIbIO 00paleHus K ekTpoHHomy pecypey 'Y AIT «Cekrop

HOPMAaTUBHOM TOKyMeHTalum», popma otueros o padore. URL:
http://guap.ru/guap/standart/ob1main.shtml

TpeboBanus Kk 0(hOPMIICHUIO TEKCTa paObOTHI YKa3aHbBI Ha AIEKTpoHHOM pecypee ['Y AL

«CekTop HOpMaTUBHOU oKyMeHTauun», ['OCT 7.32

URL.: http://guap.ru/guap/standart/ob1 main.shtml

11.3. Meroauueckue yka3aHus s OOyYarOIIMXCS IO BBITIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydaroImuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydYarolierocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

BrinonHenue 51a00paTopHBIX paboOT OO0yyaromuMCsl SBJISIETCS HEOTHEMJIEMOH 4YacThlO
M3Y4YEHUs] JUCLUIUIMHBI, ONIpPENesiseMOl Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue eIy X OCHOBHBIX 331a4 00y4aroIerocs:

— IpuOOpeTeHHe HaBBIKOB UCCIIE0BAHUS MPOLIECCOB, IBJICHUN U 0OBEKTOB, H3y4aeMbIX
B paMKax JaHHOW JUCIMILIMHBL;

— 3aKperieHue, pa3BUTHE M JeTalu3alis TeOPeTHMYECKHUX 3HaHUM, MOJyYeHHBIX Ha
JEKIUSAX;

— MOJy4YeHHEe HOBOI MH(pOpMAIUK O U3y4yaeMOl TUCIHUITIINHE;

— npuoOpeTeHHe  HABBIKOB  CaMOCTOSITENBHOW — paboTel ¢ Ja0opaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3aaHue B TPeOOBAaHHUA K IPOBEACHHMIO JTA0OPATOPHEBIX padoT

1. O3HaKOMHUTBCS C TEOPETUYECKUM MaTepHUalioM, JIMTEPATypod U pecypcaMu CETH
WNHTepHET B COOTBETCTBUU C 3aJJaHUEM TIPETIO/1aBaTes;

2. BBIMONHUTE HEOOXOANMBIE PACUETHI;

3. [ToaroTOBUTH OTYET O BHITIOJHEHUH PAOOTHI;

4. 3auuTUTh OTUET y MpenogaBaTes.




CrpykTypa u hopma oTueTa 0 1adopaTopHOM padboTe

OTueT AOKEH BKIIIOUATh ClIEAYIOIIKe 00s3aTeIbHbIE Pa3aeibl:

1. Kparkoe u310keHH€e CyTH TIOCTABJICHHON 3a/1a4u;

2. Kparkoe H3/10)K€HHE TEOPETUYECKOro Marepuaina, HEOOXOAUMOIO JUIsl BBIMOTHEHUS
3a/1aHus;

3. UcxonHble naHHbIE [Tl BHITOJIHEHUS 3aJaHUS;

4. Pacuetnbie popMyIibl, HEOOXOIUMBIC TPpapUKH, TAOIHIIBI;

5. IlepeyeHb UCTIONB3OBAHHBIX TSl BHITOJIHEHUSI PAa0OTHI POTPAMMHBIX CPE/ICTB;

6. Onucanue xo0/1a BBIMOTHEHHS paOOTHI U TIOMYYEHHBIX IPOMEXKYTOUHBIX PE3yIbTaTOB;

6. Pe3ynbTaThl pacueros;

7. AHanu3 MOTy4YEHHBIX PE3YJIbTATOB;

8. BLiBoIbI

TpeboBanus k ohopMIEHUIO OTYETAa O JJAbOpaTOpHOU paboTe

Ot4er o mabopaTOpHON paboTe JTOJDKEH COACPKATh: TUTYIbHBIA JIUCT, OCHOBHYIO acCTh,
CIIUCOK HCTOYHUKOB. THUTYNBHBI JUCT OT4YeTa [JOJDKEH COOTBETCTBOBATH IIAOJIOHY,
[IPUBEICHHOMY B CEKTOpE HOPMaTUBHOMN JIOKYMEHTalUN ['VAII
http://guap.ru/guap/standart/titl_main.shtm

OdopmiieHre OCHOBHOW YacTH OTYETa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
['OCT 7.32-2001 (u3manusi 2008r.). TpeOGoBaHus TPHUBEACHBI B CEKTOPE HOPMATUBHOMN
nokymenrtaruu I'Y AIT http://guap.ru/guap/standart/prav_main.shtml

11.4. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs MO MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJaroOUIUics BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE IperojaBaTelis, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

Jns oOyuaromuxcs 1Mo 3aoyHod (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B npouecce BBIMONHEHHUSI CaMOCTOSTENbHON paboThl, y oOydaromierocst (GopmMupyercs
1enecoo0pa3Hoe IIaHUpPOBaHKUE pabovyero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHMM U CHUCTEMaTH3allMM MPUOOpeTaeMbIX 3HAHUMN, OOEcleYrBAaeT BBICOKHIM
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YeHHs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATIBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/BSIIOIIMMH  CaMOCTOSATENbHYIO  paloTy
00yYaroIUXCASIBISIOTCS:

— yueOHO-MEeTOJMUECKUI MaTepua Mo JUCLUIUINHE;

— METOAMYECKHE YKa3aHUsS MO BBIIOJIHEHUIO KOHTPOJBHBIX padoT (11 0Oyyaromuxcs
1o 32049HOU (popme oOydeHHs).

11.5. Metoauueckue yKazaHusl JUIsi OOyYaroUIMXCs IO MPOXOXKICHUIO TEKYILEro
KOHTpOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yyaromuxcs, OCyIIECTBISEMOr0 B TEUEHUE CEMecTpa C IIEeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

I'maBHOE yClIOBHE YCHEIIHOCTH B OCBOCHHUHM Y4EOHOH AMCUUIUIMHBI - CUCTEMAaTUYECKHE
3aHATHA. [ TOJHOrO IMOHMMAaHUSA H3y4aeMOIO MaTepuaia CIeLyeT 3alaBaTb BOIPOCHI
HEMOCPEACTBEHHO Ha MPAKTHUYECKUX 3aHATHUSAX, YTOOBI HE OCTABIIATH MPOOEIIOB B M3YUYEHUHU. 3a
JOTIONTHUTEIbHBIMU  PA3bSICHEHUSIMM W PEKOMEHJAIMSIMU CTYJEHT MOXKeT oOpalarbes K
IIPENOAABaTEN0 BO BPEMs KOHCYJbTalui. Pe3ynpTaTsl TEKYIIErOo KOHTPOJI yCIIEBAEMOCTH
OyIyT yUUTHIBaTHCS NP MPOBEACHUN TPOMEKYTOUHOM aTTeCTaINH.



11.6. Meroauueckue yKa3zaHUs Ui OOYYalOIIUXCS 10 MPOXOXKACHUIO MPOMEKYTOUHOM
aTTeCTalUU.

[IpomexyTouHas  arrecrauus  OOydYaloIIMXCS — NpPEAyCMaTpUBAaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHMs MO nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — ¢opMma OLEHKM 3HAHUH, NOIYYEHHBIX OOydYalomMMcs B TIpoIecce
U3y4YeHHs BCeW NUCLMUIUIMHBI WIA €€ YaCTH, HAaBBIKOB CAaMOCTOATENBHON paboThl, CIOCOOHOCTH
NPUMEHATh UX JJIs pEUIeHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak IMpPaBWIO, MPOBOJUTCS B
NepUOJ SK3aMEHALIMOHHOW CECCHMM U 3aBEpILUAETCSl aTTECTALlMOHHOM OLIEHKOW «OTJIIMYHOY,
«XOPOLIOY, «YIOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

[ToaroToBka CTYIEHTOB K JK3aMeHY BKIO4aeT: - CaMoCTOsATEeNbHYIO paboTy B
TeueHue ceMectpa. - HemocpencTBeHHYH0 NOATOTOBKAa B JIHM, MPEIUIECTBYIOUIUE HK3aMEHY.
[ToaroToBKy K 3K3aMeHy LIel1eco00pa3HO HAauYMHATH C IUIAHHMPOBAHUS U 1MOA0Opa HOPMATHUBHO-
MIPaBOBbIX HMCTOYHUKOB M JuTeparypsl. [Ipexzae Bcero cienyeT BHUMATENbHO MEPEYUTATH
y4eOHYI0 IPOrpaMMy U MPOTrpaMMHbIE BOIIPOCHI AJIsl MOATOTOBKHU K IK3aMEHY, YTOObI BBIAECIUTh
U3 HUX HauMeHee 3HaKkoMble. Jlajiee NOKeH ciaeqoBaTh 3Tall OBTOPEHUS BCETO MPOTrpaMMHOTO
marepuaia. Ha oty paboTy menecooOpa3Ho OTBECTH OOJIBIIYIO YacTh BpeMeHH. Te3HChl OTBETOB
Ha HauOoJiee CIIOKHBIE BOIPOCH JKENATENBbHO 3ammcarh. JluTepaTypa Ais MOJITOTOBKH K
9K3aMeHY OOBIYHO PEKOMEHIyeTcs mpemnoaaBarenemM. [ monHoThel yueOHON nHopmanmu u ee
CpaBHEHMSI JIy4Ille UCTIOIF30BaTh HE MEHEe JABYX yu4eOHUKOB (yueOHbIX mocobmii). CTyneHT cam
BIIpaBE MPUJIEPKUBATHCA JIO00M M3 MPEJCTABICHHBIX B YUYEOHMKAX TOYEK 3PEHHS MO CIIOPHOMN
npobiieMe (B TOM YUClI€ OTIMYHON OT MO3UIMH IPENOoIaBaTesl), HO MPU YCIOBUU TOCTAaTOUYHOM
HayyHOUW aprymeHtanuu. Haunbosee onTuManbHbl A MOJATOTOBKUA K IK3aMEHY Y4YeOHUKH U
yueOHbIe TocoOus1, peKoOMeHI0BaHHbIe MUHUCTEPCTBOM 00pa3oBaHusi u Hayku. ClieyeT TOYHO
3allOMUHATh TEPMHUHBI, KiIacCU(UKAIMU M KATerOpUH, IOCKOIbKY B HX OMNPEICIICHUIX
COJIepKaTcsl MPU3HAKU, MO3BOJSIOLIUE YSCHUTh UX CYIIHOCTb M OTJIIMYUTH ITH IMOHATUS OT
npyrux. s 6onee 3 pexTUBHOrO MOHUMaHUS MPOTPAMMHOTO MaTepHala MoJie3HO 00IAThCs C
npenojaBaTesieM Ha IPYIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIbTALIUAX.

Cucrema OLIEHOK IPU NPOBEACHUM TEKYILIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTALUN
OCYIIIECTBIISIETCS B COOTBETCTBUU C PYKOBOISIIUM JOKyMeHTOM opranm3anuu PJIO T'YAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTPOJE YCIIEBAEMOCTH U MPOMEXYTOUYHOW aTTECTalluu
CTYJE€HTOB M aclHMpaHTOB, OOyd4aromMxcs MO0 oOpa3oBaTeNbHBIM MpPOrpaMMaM BBICILIETO
obpazosanus B 'Y AID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



Jluct BHeceHUs U3MEHEHUH B pabouyio IpOrpaMMy TUCHUTLIMHbI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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