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1 Lenn u 3aga4n u3y4eHus1 AUCHHUILINHBI (MOLYJI51)

1.1 Heab ocBoeHHMs] AMCHMILIMHBI COCTOMT B (OPMHPOBAHMM TPEACTABICHUN O
TEOPETUYECKUX OCHOBAX IPOrHO3MPOBAHMS YCIOBUN 00pa3oBaHMs TOPIOYMX U B3PHIBOONACHBIX
CUCTEM, OIIpe/IeJIeHHE IapaMeTpOB WHUIMHPOBAHUS TOPEHUs M B3pbIBA, a TaKKE OLEHKHU
BO3MOXXHOCTH TIEPEX0/1a TOPEHUS BO B3PbIB.

1.2 3agauy qUCHUNIJIMHBI

1. O3HaKOMHUTb C TEOPUSIMHU TEIUIOBOTO M IIEMHOrO B3pbIBA, 3aKUTAHUA U
pacnpocTpaHeHus TUIAMEHH, JETOHAIIUH U yAapHBIX BOJH.
2. CdopmupoBats 3HaHUS YCIOBUII BOSHHUKHOBEHHS U PACIPOCTPAHEHUS TOPEHMUS,

YCIIOBUW TIEpexoJla TOPEHHS BO B3PHIB, MapaMeTPOB TOPECHUS Ta30B, KUIKOCTECH W TBEPIBIX
TOPIOYMX MaTEepPHAIIOB.

3. OO0ecmeunTh YCBOCHHE METOJIOB pacueTa 00beMa W COCTaBa MPOIAYKTOB TOPEHUS,
TEIUIOTHI ¥ TEMIIEPATyPhl TOPEHUS, OCHOBHBIX II0Ka3aTeJIeH II0KapPHON OITACHOCTH.

1.3 Mecro qucuun/InHbl (MOAYJIsi) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Huctumnnuna «Teopusi TOpeHHsT ¥ B3pbIBa» OTHOCUTCS K 00s3aTesibHON yactu bioka 1
yueOHOoro 1miaHa. B coorBercTBuu ¢ pabounMm y4eOHBIM TUTAHOM JUCIUIUIMHA W3Y4aeTcsl Ha 2
Kypce 1o ouHoi popme oOydeHus. Bua mpoMexyTouHOM aTTecTaluu: SK3aMeH.

N3yyeHuto MUCHUIUIMHBI JTOJDKHO TPEAIIeCTBOBATh M3YYCHHE TAaKUX JUCIUILUINH, Kak
«OcHOBBI pu3nueckoit xumun» U «dPusukay. [Ipu ocBoOeHNM NaHHOW MUCIUIUIMHBI CIYIIATENIN
JNOJKHBI HMMETh 3HaHWs 1o oOmieil, HeopraHmdyeckod Xumuu. JMCUUIUIMHA SIBISETCA
MPEIIIeCTBYIONIEH TMpU U3YYEHUU AUCHUIUIMH: «TeopeTnyeckue OCHOBBI SKO3ALIUTHBIX
nporueccoB», «CUCTEMBI 3alTUThl aTMOC(EPBI».

1.4 IlepeyeHp NUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHMs IO AUCHMILIMHE (MOLYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTAaTAMH 0CBOEHHS 00pa30BaTe/IbHOMH MPOrpaMMbl

WN3yuenne paHHOW y4eOHOW JUCHMIUIMHBI HampaBieHO Ha (GOPMHUPOBAHHE Y
00yYaromuxcs CIeIyIOIMX KOMITETEHIIHIA:

KOZ[ 1 HAaMMCHOBAHUE NUHMKATOpa

PeSyJ’IBTaTH 06y‘l€HI/IiI IO JUCHMILIINHE
JOCTHXKCHHUS KOMIICTCHIIUN

IIK-3 Cnoco6eH ucnoJib30BaTh nNpodeccuoHaJbHOE MPOrpaMMHoe odecriedeHue 1Jisl coopa, o0padoTKu U
nepenayn WHQOPMAIHMM W COBPEMEHHBIE CPEICTBA BBIYHCINTEIbHON TEXHUKHM W HWH(OPMALMHOHHO-
KOMMYHHKAIHOHHbIE TEXHOJOTHH VIS MATEMATHYECKOT0 MOIeJIMPOBAHUS MPOIECCOB B TeXHOC(hepe

NIIK-3.1. Hcnmomp3yer mpodeccuonampHoe | 3HaeT npodeccnoHaAIbHOE MPOrpaMMHOE o0ecTiedeHue it coopa,
mporpaMMHOe obecrieueHne [uist  cOopa, | 00pabOTKU W mepenayn HHQPOPMAIHK, H COBPEMEHHBIC CPEICTBa

00paboTkM W Tmepenaydn HWHGOPMAMM H | BBIYUCIUTEIBHOMN TEXHUKH u nH(OPMAIIMOHHO-
COBPCMECHHBIC CPEICTBA BBIYUCIUTEIBHON | KOMMYHHKAIIMOHHBIC  TEXHOJNOTHUH  UIS ~ MaTeMaTHYeCKOro
TEXHUKU u UH(GOPMAIIMOHHO- | MOJEIMPOBAHMUS, OCHOBHBIEC 3aKOHBI U BHIPAXKAIOIINE YPAaBHEHHS B
KOMMYHUKAIIMOHHBIC ~ TEXHOJIOTHH Ui | OOJIACTH MOJCIUPOBaHUS (PU3UKO-XUMHYECKHX MPOILIECCOB

MaTeMaTH4ecKoro MOJICNTUPOBAHUA | YMeeT OCYIIECTBISATh OMCK U MCIOJIb30BaTh Npo(hecCHOHaIbHOE
HpoLEeccoB B TeXHOC(hepe porpaMMHOe obecrieueHue st coopa, 00pabOTKH W mepeaadn

nHPOPMAINA, W COBPEMEHHBIC CPEICTBAa BBEIYHCIUTEIHFHON
TEXHUKA W HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU
JUTSl MATeMaTH4YECKOT0 MO/ISIIMPOBAHUSI IIPOIIECCOB B TEXHOCheEpe,
HCIOJIb30BaTh  OCHOBHBIE  BBIP@KAIONIHE ypPaBHEHHS  UIs
MaTeMaTHYeCKOr0  MOJCIUPOBAHHS  Pa3IUYHBIX  (HU3HKO-
XHMHUUYECKUX TPOLECCOB

Bnaneer, BHeapser u pa3pabarhiBaeT IpOQECCHOHATBHOEC
porpaMMHoe obecriedenre s cbopa, 0OpabOTKH U Tepeaadn
uHpopMalii ¥ COBpEMEHHbIE CpPEACTBA BBIYMCINTEIbHON
TEXHUKA U HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
JUISl MATEMaTHYECKOT0 MO/IEIMPOBAHUSI TIPOIIECCOB B TeXHOCheEpe,
OCHOBHBIMH TTOAX0AaMH K MOJICITUPOBAHHIO (PUZUKO-XUMHUESCKHX
MPOLECCOB JUISL PEUICHUS] MPAKTHYECKUX 3a7a4 B HAy4YHO-
HCCIEI0BATENbCKON U TPO(ECCHOHATBHOMN e TeTbHOCTH




2 CTpyKTypa u coaepKaHue AU CHHUIIIMHbI

2.1 PacnipenesieHue TPYA0EMKOCTH JUCIMILIMHBI 110 BUAAM PadoT
OO6mas Tpyno€MKOCTh TUCHUIUIMHBI COCTaBIsieT 4 3aueTHbIX eauHul] (144 dacoB), ux

pacnpeselieHre 1o BiIaM padboT MpeCcTaBIICHO B TaOJIHIIE.

Brae! paGot Bcero ®Dopma o0yueHuns
4acoB OYHas
4 cemectp
(gacer)
KoHTakTHasi padoTa, B TOM YHCJIe: 70,3 70,3
AyauTopHBIe 3aHATHA (BCero): 68 68
3aHATHS JIEKIMOHHOI'O THIIA 34 34
MPaKTUYECKUE 3aHATHUS 34 34
HWHasi kKoHTaKTHas padora:
Kontpons camocrositensHoit pabotel (KCP) 2 2
IIpomexyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTeJbHas pa6oTa, B TOM YHCI€: 38 38
IoxroToBka Kk ceMUHapam 11 11
IToaroroBka K yCTHBIM OIIpOCaM 4 4
CaMoCTOsITeIbHOE UW3yYCHHE pa3lelioB, CaMOMOATOTOBKa (MpopaboTka U
MOBTOPEHHE JIGKIMOHHOTO Marepuana W Marephalja YYeOHHKOB W yUeOHBIX 13 13
0COOMii, MOATOTOBKA K MPAKTHYECKUM 3aHSTHSIM, KOJUJIOKBUYMaM H T.JI.)
[oAroToBKa K TEKyIIeMy KOHTPOIIO 10 10
KontpoJs:
[oaroroBka K 3K3aMeHy 35,7 35,7
Oo0mast Tpya10eMKOCTh gac. 144 144
B TOM YHCJIe KOHTAKTHasi padoTa 70,3 70,3
3a4. e 4 4

2.2 Copepsxkanue U CHUNIITHHbI

Pacripeniesieare BHIOB y4eOHOH paOOTHI M UX TPYIOSMKOCTH T10 pa3/ieiiaM JTUCIUTUTHHEL.
Paznensl (TeMbl) AUCHIUIUTHHEL, H3y4aeMbie B 4 ceMecTpe (ouras ¢hopma obyuenus)

KoanuecTBo yacos
A BHaeayut
Ne HanMenosanue pa3nenos (TeM) yATOpHad opHas
Bcero pabora
pabora
J 113 JIP CPC

1 |BBeneHue B TEOPHIO FOPEHUS U B3phIBA 12 4 4 - 4

2 OCHOBHBIE MIOHATHUS U ONpeeNeHus. SIBICHNs TOPEHMSI B B3PhIBa. 12 4 4 - 4
OOmast xapakTepucTHKa

3 XuMuyeckas TEpMOJAUHAMUKA FOPEHMS U B3pbIBa. Pacuer 12 4 4 - 4
TerIoBbIX AP (eKTOB peakuuii ropeHus

4 Kuneruka peakuuii ropeHus u B3pbiBa. Pacuer ckopocTu peakuui 12 4 4 - 4
rOpeHHs

5 [MaccomepeHoc 1 Temionepeaada B mpoleccax TopeHus 12 4 4 - 4

6 |Teopwust ropeHust ra30BO3AYIIHBIX U [1aPOBO3AYIIHBIX CMecer 12 4 4 - 4

7 |Teopus ropeHUs QUCIIEPCHBIX W TOPIOYNX MaTEPHAIOB 12 4 4 - 4

8 |Teopwus TEmIOBOro B3pbIBa 11 3 3 - 5

9 |HampaneHus pa3BUTHsI TEOPUU FOPEHHS U B3pPbIBA 11 3 3 - 5
HUTOI'O no pazoenam oucyuniumol 106 | 34 34 - 38
KonTpons camoctositensHol pabotsl (KCP) 2 - - - -
[Tpomexxyrounas arrecrauus (MKP) 0,3 - - - -
IToaroToBka K 9K3aMeHy 35,7 - - - -
OO0mmas Tpya0eMKOCTh MO AUCIUTUTHHE 144 - - - -

[Tpumeuanue: JI — nekmuu, [13 — npaktuueckue 3ansatus / cemuHapsl, JIP — maboparopHsie

sansaTus, CPC — camocrositenbHast paboTa CTyAeHTA.




2.3 Conepixanue pa3esioB (TeM) THCIHUIINHBI
2.3.1 3ausATHA JeKIMOHHOI0 THIIA

HaumenoBanue pasnena

Copnepxanne pasena (TeMbl)

dopma TeKy1IEero

TCOPpUU I'OPCHUA U
B3pbIBa

B3pbIBa. VCroIbp30BaHNE METO/IOB TEOPUH TOPEHHS U B3phIBa
JUTS TIPOTHO3MPOBAHMS M 00ecTIedeHHs 0€30IaCHOCTH

(Tempr) KOHTpPOJIA
1 2 8 4
1 |BBexnenue B TeOpHIO IIpenmer kypca, ero uenu u 3anauu. HayuyHo-TexHu4ecKuit YO
TOPEHUS U B3pbIBA mporpecc 1 npodiemMa B3pbIBO- U I0Kap00e30II1acCHOCTH B
TexHochepe. 3HaueHUE Kypca JUIsl 00ecTiedeHus
TIPOTHO3UPOBAHMS B3PHIBO- U MT0Kapo0e30acHOCTH B
TexHochepe
2 OCHOBHbI€ MOHATUS U ITonsiTue ropenus u B3pbiBa. TemnoBoi u 1enHoit Mmexanusmsl |[KP
OIIPEICIICHHUA. SBienus TOpCHHs U B3phbIBa. Poap karanuTHyecKux IIPpOLECCOB U
rOpEHHs  B3PhIBA. muddys3un. Kpurndaeckue ssinenns. Bocmiamenenue u
OGmast xapakTepucTuKa |3&KHTaHHe. IIpenensl camoBoCIIaMEHEHHUS CMECH BOAOPOJA C
kucnoponoM. Kpurnueckue siBnenus. Bepxuuil 1 HU>KHUR
KOHIICHTPAOHHBIE MPeeNbl BOCIIAMEH HUs
3 [Xumuueckast OYHKIMY COCTOSIHUS U OCHOBHbBIE TEPMOJIUHAMUYECKUE BO, P3
TEPMOAMHAMHUKA TOPEHUS COOTHOIIICHHA. ypaBHeHI/Iﬂ COCTOSAHUA NUACAIIBHBIX U
¥ B3pbIBa. Pacuer peanbHBIX Ta30B (ypaBHeHUe Ban-nep-Baannca, ypaBHeHue ¢
TeruIoBbIX 3 EKTOB BHpHANBEHEIMA K03 purinentamn). Tepmoxumus
peaknuii ropeHus
4 |Kuneruka peakuuii [ToHsATHE CKOPOCTH XUMHYIECKON peakii. CKOpOCTh YO, P3
TOPEHHsI U B3phIBa. 00pa3oBaHMs KOMIIOHEHTA. DHEPTys aKTUBALIUU.
Pacuer CKOpPOCTH HCO6XOHI/IMBIC 1 JOCTATOYHBIC YCIOBHUS MPOTECKAHUSA pPCaKNH.
peaKIii ropeHus 3aBHCHUMOCTD CKOPOCTH PEAKLUH OT KOHIICHTPALUI
KOMIIOHEHTOB, OT JAAaBIEHHS U TEMIEPATypPhl. 3aKOH
JEeUCTBYIOMINX Macc. MOJIEKyJIIpHOCTD U MOPSAIOK PEAKIUU.
DneMeHTH popManbHOW KHHETHKH. Peakin 1-ro, 2-To u 3-ro
nopsiakoB. KuHeTnka cioxHbIX peakuuit. [IBycTopoHHHE
(obpatumsie) peakimu. [TapanieiapHbIe peaKIyy.
IlocnenoBarenbHble peakui. ABTOKATATUTHYECKUE PEaKIIHH.
Lennbie peakunu. Pa3BeTBistomuyecs 1 Hepa3BETBIAIONIUECS
nenu. [{ernHoi MexaHu3M U ero ctaguu. Pob HenHbIx
peaxkuuii B TETJIOBOM CaMOBOCIIIAaMEHEHUU. Y paBHEHHE
AppeHuyca U TeIIOBOH B3pPbIB
5 Macconepenoc u [Tomobue mporreccoB MacconepeHoca U TEIIIONeP eIauHr. KP, P3
Terionepeaada B TerutonpoBoaHOCTS U AN Y3 B HEMOABIKHOM cpefe.
TIpoLeCcCaX TOPEHHS 3akons! Qypee 1 Puka. YpaBHEeHHs] KOHBEKTUBHOTO IepeHoca
Teria U BemtecTBa. CBOOOIHAS M BEIHYK/ICHHAS! KOHBEKIIHSI.
JlamunapHOE U TypOyIeHTHOE IBHKEHHE )KUAKOCTH (rasa).
[Monstue nuddysuonnoro cnost. KoadduuneHts: Terno- u
MaccomepeHoca. Teopus moaoous. YpaBHeHHe Oananca
Macchl. Y paBHeHHE OajlaHca BEIECTBa U TEIUIOBOM PHEPTHU.
VYpaBHEHHE OajlaHCa KOTWIECTBA IBHUKCHHS
6 |Teopwust ropenust OO1mas xapakTepuCTHKA IIJIaMEHH U 3aKOHOMEPHOCTEH €ro YO
Ta30BO3YIIHBIX U pacnpoCTpaHCHu. (DOpMa q)pOHTa IJIaMCHU U MOHATHE O
IapOBO3LYIIHBIX cMeceil |HOPMaIbHOM rOPEHHH. PaciiupeHne NpoAyKToB rOPCHHs.
XapakTepHbl€ peKUMbl HOPMAJIbHOTO TOPEHUs. MeToIbl
U3y4YeHHs TOPEHUs razoB. Teopust HOPMAIbHOTO TOPEHMUSL.
TenmmomaccooObMeH mpu ropeHnr. MexaHu3M mepexoia
TOPEHUs B JETOHALUIO
7 |Teopwust ropeHwust Cwmemannas 1upQy3uoHHas 1 XMMUUECKas KHHETHKa BO, P3
JIMCIIEPCHBIX M TOPIOUMX |TOpeHus. BeisBieHue muMuTupyromei craauu. Teopus
MaTepuaoB TOPEHUs] METAITIOB
8  |Teopus TemioBOroO BbIBOA OCHOBHOI'O HECTALIMOHAPHOT'O YPABHEHUS NS KP
B3pHIBA Temneparypsl ropenus. CTaluoHapHasi TEOpUsl TEIIOBOTO
B3pHIBa
9  |Hanpasnenwus pa3Butusi |AKTyalbHbIC HAIPABICHUS Pa3BUTHS TEOPHU TOPEHUS U YO




MPOU3BOCTBEHHBIX MPOIIECCOB, TPOTrHO3UPOBAHUS
Ype3BbIYANHBIX CUTYAIMH U JIOKAIU3ALUU UX MOCIECTBUN

2.3.2 3aHATHA CEMHMHAPCKOI0 THNA (MpaKkTH4YecKHe / CeMHHAPCKHE 3aHATHA/
JadopaTopHbie padoThl)

HpaKTI/I‘-IeCKI/Ie 3aHATHA

dopma
Ne Hanvenosanne pasaena TemaTuka MpaKTHYECKUX 3aHATHH (CEMUHAPOB) TEKyILIEro
(remsD) KOHTPOJIS
1 2 3 4
1 |BBexenue B Teopuro ropeHus |Vcrons30BaHUE TOPEHHUS U B3pBIBA B COBPEMEHHBIX YO
Y B3pbIBa TEXHOJIOTHAX
2 |OcHOBHBIE OHATHS U l'omorenHoe u rereporeHHoe ropesue. Poinb KOHBEKIUH. KP
onpenenaeHus. IBiaeHus Pacnpenenenue temmneparyp v JIMHAN TOKA B IJIAMEHU
ropeHus 1 B3pbiBa. OOmas
XapaKkTepUCTHKA
3 | Xumnueckas 3akoH ['ecca. Pacuer TernoBbix 3¢ exToB peakumii. BO
TEpPMOJMHAMYKA TOPEHHSA U |3aBHCHMOCTB TETLIOBOTO d(eKkTa OT TEMIEPATyphl. 3aKOH P3
B3pbIBa. Pacuer temioBbix | Kupxrodda
3¢ deKTOB peakuuii ropeHus
4 |Kuneruka peakiuii ropenust |[Ipumeps! peakunii B3anMoeHCTBUS BOAOPOA € XJIOPOM YO
1 B3pbIBa. Pacuer ckopoctu (peakuus bonenmreiina) u Bonopoza ¢ kuciopoaom. LlemnHoi P3
peaKIumii TopeHns MEXaHU3M U ero craaun. [loiyocTpoB BocmiiaMeHeHUsI.
MaremaTrndeckoe OMUCAaHUE LETTHBIX peaKkui
5 |Macconepenoc u YpaBHEHHsI KOHBEKTHBHOTO TIEPEHOCA TEIlIa U BEIIECTBA. KP
Temtonepegaya B npoueccax |CBOOOMHAS ¥ BEIHYKICHHAS KOHBEKIIHS P3
TOpeHHs
6 |Teopus ropenus TemmomaccoodMmen nipu ropernn. Koahdurment YO
ra3oBO3/IYIIHEIX U MOJIEKYJISIpHOTO nepenoca. [logodue noseit TemnepaTypsl 1
ApOBO3YLIHBIX CMECEH KOHIICHTpanuu
7 |Teopwust ropeHust I'openue yris. AHaIU3 3aBUCHMOCTH CKOPOCTH TOPEHUS OT bO
JIMCTIEPCHBIX M TOPIOYUX CKOpPOCTH NMPOIYBKH BO3AyXa U OT TEMIEpaTypsl P3
MaTepHajoB
8 |Teopus Temnosoro B3peiBa  |CrannoHapHas TEOpHs TEIIOBOIO B3phIBa. Kpurnueckue YO
ycnoBus. OtnpenieneHne TeMIepaTypsl BOCIIIaMEHEHHUS. YUeT
TEIUIO0TAAYH
9 |HanmpaBnenust pa3BuTHs Hcrionp30BaHne METOAOB TEOPUH TOPSHHUS M B3PhIBA VIS YO
TEOpHMH TOPEHNs U B3phIBa  |IIPOTHO3HPOBAHHUA M 0OecredeHus 6e30IacHOCTH
MPOU3BOJCTBEHHBIX IPOLECCOB, TPOrHO3UPOBAHUS
Ype3BBIUANHBIX CUTYalUH U JOKAIHU3AIMH UX MOCIEICTBUH
Pemenwue 3amau (P3), yctaeiit onpoc (YO), «6mui-onpoc» (bO), koHTponbHas padbota
(KP).

I[Ipnu  u3yueHun

JUCIUILINHGI

MOTYT MMPUMCHATCA

JMCTAHIIMOHHBIC 00pa30oBaTeIIbHBIE TEXHOJIOTHH B cooTBeTCTBUU ¢ PI'OC BO.

2.3.3 IlpumepHasi TeMaTHKA KyPCOBBIX padoT (IPOeKTOB)

KypcoBbie paboThl He

MIPEyCMOTPEHBI YUEOHBIM TLIAHOM.

JJICKTPOHHOC

oOyueHue,

2.4 IlepevyeHb y4eOHO-MeTOAUYECKOI0 o0ecnevyeHusl IS CAMOCTOSTeIbHOI PadoThl
00yYyarImuxcs N0 JMCHHUILINHE (MOLYJIIO0)

HepequL y‘{e6H0'MCTOI[I/I‘I€CKOFO obecreucHus JHUCHUIIIMHBI 110 BBIITIOJIHCHHUIO

omnpocam

Ne Bup CPC N
CaMOCTOSITENILHON padoThI
1 2 3
1 |[MoaroroBka k cemunapam | Kyxwun IL.I1. Teopus ropenus u B3pbiBa [ Tekcr]: yueOHOe HOCOOME 11l CTYZIEHTOB
2 |Moxroroeka x yerusim By30B,  oOOywaromuxca 1o  HampasneHuto 280100  "BesomacHocTh
KU3HEeITeNbHOCTH " CIeNNaNbHOCTH 280101.65 "Be3onacHoCTb




3 |CamocTosiTenpHOE )kusnenestenbHoctn B TexHocdepe" / I1. TI. Kykmn, B. B. IOmmn, C. T.

W3yYeHUe pa3ienos, Emenbsiros; ['oc. oOpa3oBart. yupexaeHue Boiciiero npod. oopasosanus "HOro-
CaMOIIOATrOTOBKA 3amax. roc. yH-T", Poc. roc. TexHon. yH-T uM. K. 3. Ilnonkosckoro (MATH -
(mpopabotka u PI'TY). - Mocksa: FOpaiit, 2017. - 435 c.

MOBTOpEHHE JIeKIMOHHOTO | ['aHomonbckuii, M. Pe3ynbTaThl SKCIIEpHIMEHTAIBHBIX HCCIEAOBAaHUH yIapHBIX
Marepuana U MaTepuana  |BO3YIIHBIX BOJIH NP B3pbIBAX HA 3€MHOU MOBEPXHOCTU [DJIEKTPOHHBINH pecypc)
y4eOHHUKOB U Y4€OHBIX — OnekTpoH. aaH. — Mocksa: I'opHas knaura, 2011. — 38 ¢. — Pexum gocryna:
MOCOOMH, TOATOTOBKA K https://biblioclub.ru/index.php?page=book&id=69817/

NPaKTUYECKUM 3aHATUSAM, | MeTonuvecKue yKa3aHus 110 OpraHu3aluy CaMOCTOSTEILHOM padoThI.

KOJIJIOKBUYMaM H T.J.) VY1Beprknensl kadenpoit Gpusznueckoit xumun, npotokon Ne 17 ot 11.05.2017 r
4  |TloAroToBKa K TEKyIIEeMY Meroauueckue peKoMeHIaluu K OpraHu3aluy ayAuTOPHON U BHEAYJUTOPHON
KOHTPOJIIO (camocTosATENBHOI ) paOOTHI CTYIEHTOB: MeToIMueckue ykazanus / coct. T.I1.

Cropoxenko, T.b. [lounnok, A.B., becnianos, H.B. Jlo3za. — Kpacnonap:
Ky6anckwuii roc. yH-T, 2018. 89 ¢

Y4eOHO-MeTOANYECKIE MaTepHajbl IS CaMOCTOSITENLHOW paboThl OO0yYarommxcst U3
qyucjia UHBAJIMJAOB U JIMI C OTPAHUYCHHBIMH BO3MOKHOCTAMU 3JOPOBbA (OBB) OpeaOCTaBIIAOTCA
B popMax, aIaNTUPOBAHHBIX K OTPAHUYCHHSAM UX 3JI0POBBS U BOCIIPUATHS HHPOPMAIUH:

I[J'IH JIMI ¢ HApYUICHUSAIMU 3PpCHUA:

— B MeYaTHOM (hopMe YBEIIMUEHHBIM IpUPTOM,

— B (hopMe FIEKTPOHHOTO JTOKYMEHTA.

I[J'IH JIMI ¢ HApYHICHUAMU CIIyXa:

— B me4aTtHou dopme,

— B (hopMe FIIEKTPOHHOTO JTOKYMEHTA.

I[J'IH JIMI ¢ HApYUICHUSMHU OMOPHO-ABUTATCIILHOTO allIapara:

— B me4aTtHou dopme,

— B (hopMe FIEKTPOHHOTO JTOKYMEHTA.

I[aHHLIfI NEpCUCHbL MOXKCET OBITE KOHKPCTU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
00ydJaronmxcs.

3 Oo0pa3oBarejibHbIe TEXHOJOTHMH, NMPHUMEHsieMble NMPH OCBOEHHUHM THCIUNIHHBI
(MmomyJis)

B xome wW3ydeHWs JUCHMIUIMHBI TPEIYCMOTPEHO HCIOJIb30BAaHUE — CIICTYIOLIHX
00pa30BaTeNbHBIX TEXHOJIOTHHA: JICKIMH, TPAKTHYSCKHE 3aHATHS, IMPOOJIEMHOE OOyYCHHE,
MOJIyJIbHASI TEXHOJIOTHS, TOATOTOBKA TMHCHMEHHBIX AHAIMTHUYECKUX DPAa0OT, CaMOCTOSTEIbHAS
paboTa CTyJCHTOB.

KoMmeTeHTHOCTHBIN MOAX0A B paMKax NpEenojaBaHus IUCIUILUIMHBI PEalnu3yeTcsi B
UCTIOJIb30BAHUN HMHTEPAKTUBHBIX TEXHOJOTMH M aKTHBHBIX METOJOB (IIPOCKTHBIX METOMIMK,
MO3rOBOTO INTypMa, pa30opa KOHKPETHBIX CHUTyalldil, aHaim3a MeAarorMYecKux 3ajad,
MeJarorn4eckoro SKCIepuMenTa, UHbIX (pOpM) B COUETAaHUU C BHEAYAUTOPHOU pabOTOM.

NHpopManMoOHHbIE  TEXHOJOTHH, TPUMEHAEMbIE TP W3YYCHUH  JAUCIUTUTAHBL:
UCTIONIb30BaHWE  HMH()OPMAIIMOHHBIX  PECypcoB,  JOCTYNMHBIX B HH(POPMAIMOHHO-
TEJIeKOMMYHHKAIIMOHHOM ceTu MIHTepHeT.

AnantuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, IPUMEHIEMBIC TP HU3YYCHUH JUACIUTLTIHEI
— Qi JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI TMPEAYCMOTPEHA OpraHU3aIUs
KOHCYJIBTAIIUN C MCIIOJTb30BAHUEM JJICKTPOHHON TTOYTHI.

st dhopmupoBanus npodeccHOHATBHBIX KOMIIETCHIIM B TPOIIECCE OCBOCHHUS Kypca
UCTIONIB3YETCSl TEXHOJIOTHSI MPO(dhecCHOHATBHO-Pa3BUBAIOIIECTO 00yYEHUS, MPelyCMaTpHUBAOIIast
HE TOJBKO Tiepeaady TEOPETHYSCKOTO Marepuaia, HO W CTUMYJIUPOBAHUE W Pa3BHTHE
MPOIYKTUBHBIX MO3HABATEIBHBIX ACHCTBUI CTYICHTOB (Ha OCHOBE MCHUXOJIOTO-MEAarorudeckoi
TEOPHUH TOATAITHOTO (POPMUPOBAHUSI YMCTBEHHBIX JACUCTBUI). AKTUBHU3AIIUN U MHTCHCU(HUKAIN
MO3HABATEIILHOTO TIpOIIecca CIOCOOCTBYIOT HCIOJIB30BaHUE IE€JarOTHYECKOW HBPHUCTHKH,
MOJETUPOBaHNE MPOOIEMHBIX CUTYAIU, MyJIbTUMEIUIHBIE TIPE3CHTALIMU B JIEKIIMOHHOM KYypCe.
B paMkax TIpaKTHYECKHMX 3aHSATHH TNPHUMEHSIOTCS METOABl IPOEKTHOTO  OOydYeHWUs,
HCCIICIOBATEIIbCKUE METOJIbI, TPCHUHTOBBIC (DOPMBI, METOJI KOHKPETHBIX CHTYaIllil, UTPOBBIC


https://biblioclub.ru/index.php?page=book&id=69817/

TexHosoruu. B nponecce caMocTosATENbHOM EATEIbHOCTH CTYAEHThI OCBAaUBAIOT U aHAIU3UPYIOT
MEPEeIOBOM MeJarornyecKuil OMbIT, UCIOJb3YS HUMEIOIIYIOCS JUTEeparypy U HH(GOpMAalMOHHbIE
TEXHOJIOTUH, BBICTYMAIOT C MPE3CHTAIlUSIMU Tepe]] YUYalluMHUCs, BEAYyT MPO(OpPHEHTAMOHHYIO

paboTy, HaKAITUBAIOT TOPTHOIHO pa3pabOTOK.
Jnst nuIn ¢ orpaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBBsI MPEIyCMOTPEHA OpraHHU3aIUs
KOHCYJIbTAIIUH C UCTIOBb30BaHUEM AJICKTPOHHOW TTOYTHI.

Pa3HOYPOBHEBBIX 3aJaHUM,

4 OneHoYHbIE CPeACTBA /ISl TEKYILIero KOHTPOJISAA yCIIeBaeMOCTH U IIPOMEKYTOYHOM
aTTecTaluu
OrneHoYHbIE CpeACTBa MpEAHA3HAUYEHBl JUISI KOHTPOJS M OLEHKH 00pa30BaTENIbHBIX
JIOCTHKEHUHN 00y4aroUIXCcs, OCBOUBILIUX MTPOrpaMMy YueOHOM TuCIUILTUHBL « Teopust ropeHus: u
B3pbIBaY.
OneHOUYHbIE CPEACTBA BKJIIOYAET KOHTPOJIbBHBIE MaTepualbl Uil NPOBEACHUS TEKYLIero
KOHTPOJIA B (JOpME TECTOBBIX 33/JlaHUM, JOKIAJa-MPEe3eHTAUA MO MPOOJIEMHBIM BOMpPOCaM,

pOJIEBOM  UIPHI,

aTTeCTallum B (bopMe BOIIPOCOB U 3aJlaHul K OK3aMCHY.

CUTYalIMOHHBIX 337a4 U IPOMEKYTOYHOM

CTpyKTypa OLCHOYHBIX CPEICTB IS TeKyleld U MPOMEKYTOYHOH aTTeCTANNA

No Kon n naumenoBanue Pe3ynbTaThl 00y4deHHs HanmMeHnoBaHue OLIGHOYHOTO CpPeACTBa
n/n HHIMKAaTOpa (B cootBercTBHH C 1I. 1.4) Tekymuuii ITpomexxyTounas
(B cooTBeTCTBHH C 11. 1.4) KOHTPOJIb aTTrecTanus
1 HIIK-3.1. Ucnonp3yer 3HaeT mpo¢ecCHOHATTEHOE YeTHbIH ompoc Bomnpoc Ha
podeCcCHOHATBHOE porpaMMHoOe o0ecTieueHue i coopa, sKk3amene 1-3
MIPOrpaMMHOE 00paboTKH U Mepenadu HHPOpMaIHH,
obecrieueHue a1t cOopa, U COBPEMEHHBIE CPEIICTBA
00paboTKH U mIepenadn BBIYMCITHTEIBHON TEXHUKHU U
UHPOPMAITUH U UHPOPMAIOHHO-KOMMYHHKAIIMOHHBIC
COBpEMEHHBIE CPE/ICTBA TEXHOJIOT'MH JIJIsl MAaTEMaTH4ECKOTro
BBIYUCITUTEIBHOMN MOJICTUPOBAHUS, OCHOBHBIC 3aKOHBI U
TEXHUKHU U BhIpAXKAIOUINEC YPAaBHCHUA B O6HaCTI/I
nH}pOpMaIoOHHO- MOJIENUPOBaHUS (PUBNKO-XUMHIECKUX
KOMMYHHUKAITHOHHEIE MIPOIIECCOB
TEXHOJIOTHH IS
MaTeMaTH4deCKOTO
MOJICITUPOBAHHS
TIPOIIeCCOB B TeXHOC(hepe
2 HUIIK-3.1. Ucnonb3yer 3HaeT mpodecCHOHATHHOE KonTponbHas Bompoc Ha
npodeccuoHaTbHOE IpOrpaMMHOe obecriedenue s ¢6opa, | pabora sKk3ameHe 4-8
MIPOrpaMMHOE 00paboTKH U Tepenadu HHPOpMaInH,
obecmieuenue st coopa, U COBPEMEHHBIE CPEICTBA
00paboTKH U TIepenadn BBIYMCITHTEIBHOW TEXHUKHU H
HHPOPMAITIH U MHPOPMAITIOHHO-KOMMYHHKAIINOHHBIE
COBpPEMCHHBIE CPEICTBA TEXHOJIOTHH JIJISI MATEMaTHISCKOTO
BEIYUCIHTEIBHOMN MOJICTTUPOBAHUS
TEXHUKH H
HH(POPMAIIOHHO- ‘YMeeT ocylecTBIATh IOUCK U
KOMMYHHKALHOHHBIE HCIIONIF30BATh PO (eCCHOHATBHOE
TEXHOJIOT UM I mporpaMmMHoe obecrieuenne st coopa,
MATEMATHYECKOrO 00paboTKH u iepexayn nHHOpMannH,
MOJIEITUPOBAHHMS 1 COBPEMEHHBIE CPEICTBA
TIPOILECCOB B TexHOC(hepe | BBIYUCITHTEIBHON TEXHUKH 1
l/IH(l)OpMaI_lI/lOHHO'KOMMyHl/lKaI_ll/lOHH])le
TEXHOJIOTHH JIJIT MATEMaTHIECKOTO
MOJIEITUPOBAHUS IPOIIECCOB B
TexHochepe
3 HIIK-3.1. Ucnonb3yer YMeeT ocylecTBIATh OUCK 1 «bnuu-onpocy» Bomnpoc na
npoeCcCHOHATBHOE HCTIOH30BaTh MPOPECCHOHATBHOE Pemenue 3agau sk3amene 46-51
IPOrpaMMHOE porpaMMHOe obecrieueHue i coopa,
00paboTKH U Mepenadu HHPOpMaIyH,




obecrieuenue Juist coopa,
00paboTKH U TIepenadn
nHpopMauu 1
COBPEMEHHBIE CPEICTBA
BBIYHUCIUTEIBHON
TEXHUKU U
nH(HOPMAITHOHHO-
KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH ISt
MaTeMaThyecKoro
MOJICTTHPOBAaHUS
TIPOLIECCOB B TexHOChepe

U COBPEMEHHBIE CPENICTBA
BBIYHUCIIUTEIbHON TEXHUKU U
HH(POPMAITHOHHO-KOMMYHHKAI[MOHHbIE
TEXHOJIOTHUHU IJII MAaTEMATHYCCKOTI' O
MOJIETMPOBAHHUS TIPOIIECCOB B
TexHochepe

Bnaneer, BHenpseT u pazpabarbiBaeT
npodeccHOHATEHOE IPOTPAMMHOE
obecrieueHne st cobopa, 00paboTKU
nepenady nHGOpManuy U
COBpEMEHHBIE CPEACTBa
BBIYMCITHTEIBHON TEXHUKHU H
HH(POPMAITHOHHO-KOMMYHHKAIIMOHHBIC
TEXHOJIOTHH JJI1 MATEMaTHICCKOTO
MOJIENUPOBAHUS IIPOLIECCOB B
TexHochepe

HUIIK-3.1. Ucnonb3yer
npodeccnoHansHOE
POrpaMMHOE
obecrieuenue Juist coopa,
00paboTKH U Tiepenadn
nHdopmauu 1
COBpEMEHHBIE CPENICTBA
BBIYHCIIUTENBHOM
TEXHUKH U
nHHOPMAITHOHHO-
KOMMYHHKAIHOHHBIE
TEXHOJIOTUH JUIS
MaTeMaTHy ecKoro
MOZCITHPOBaHUS
MPOIIECCOB B TexHOC(hEpe

3HaeT npodecCHOHABHOE
mporpaMMHoOe obecrieueHne st coopa,
00paboTKH U Tiepeaayn WH(HOpMaInnH,
Y COBPEMECHHBIE CPEIICTBA
BBIYHCIIUTENEHON TEXHUKH U
MH(OPMAOHHO-KOMMYyHHKAIIMOHHbBIE
TEXHOJIOT'MH JIJIsl MaTeMaTH4eCKOro
MOJICNTUPOBAHUSI, OCHOBHBIE 3aKOHBI U
BBIP)KAIOIINE YPaBHEHHS B 00J1aCTH
MOZEIHUPOBAHUS (HH3UKO-XUMIYECKUX
MPOLIECCOB

YMeer ocyniecTBIsATh MOUCK U
UCII0JIb30BaTh MPO(ECCHOHATIBHOE
nporpaMMHoe obecrieueHue ajist coopa,
00paboTKH ¥ nepexayn nHGOopMannH,
Y COBPEMEHHBIE CPEICTBA
BBIYMCIIUTENEHOH TEXHUKH U
UH(POPMALHOHHO-KOMMYHHKAI[HOHHbIE
TEXHOJIOTHH U MAaTEMaTHYECKOTr O
MOJIENTUPOBAHUS IPOIIECCOB B
TexHOChepe

VYeTHbIH ompoc
Pemienue 3amau

Bompoc na
sK3amene 25-28,
39-45

HIIK-3.1. Ucnionb3yet
npodeccnoHanbHOe
IPOrpaMMHOE
obecmieueHue a1t coopa,
00paboTKH U Tepenadn
HHPOPMAITUH U
COBpEMEHHbIE CPE/ICTBA
BBIUUCITATENHHOMN
TEXHUKU
HHPOPMAITMOHHO-
KOMMYHHUKAIIMOHHbBIE
TEXHOJIOTHHU JJIS
MaTeMaTH4eCKOro
MOJICITUPOBAHHUS
MIPOIIECCOB B TeXHOC(heEpe

Bnaneer, BHeapsieT u pa3padaTbiBaeT
npodeccHoHabHOE TPOrPaMMHOE
obecriedenne st coopa, 00padoTKH U
nepenayn nHGopManuu U
COBpEMEHHbIE CPECTBa
BBIYHUCITUTEILHON TEXHUKH U
nH(POpMAHOHHO-KOMMYHHKAIIMOHHbBIE
TEXHOJOT'MHU IJII MaTEMATHYCCKOI'O
MO/ICITUPOBAHUSI IPOIIECCOB B
TexHochepe, OCHOBHBIMH MOJXOaMH K
MOJICTTUPOBAHUIO (PUBUKO-XUMHUIECKUX
MPOIIECCOB IS PEICHUS
MPaKTUYECKUX 33]]a4 B HAYYHO-
KCCIIEI0BATENbCKON U
npOQPEeCCHOHATLHOU JIEATEINbHOCTH

Kontponbnas
pabota
Pemenue 3anaq

Bomnpoc Ha
sk3amene 29-38

HIIK-3.1. Ucnonb3yer
npodeccuoHamTbHOE
MIPOrpaMMHOE
obecrieueHue i coopa,
00paboTKH U epeaadn
nHdopmauu 1
COBpPEMEHHBIE CPEICTBA
BBIUUCITUTENHHOMN

3HaeT npodecCHOHABHOE
nporpamMMHoe obecreuenue is coopa,
00paboTKH 1 niepeaayn uHGHopMaNnH,
Y COBPEMEHHBIE CPE/ICTBA
BBIYMCIIUTENEHOH TEXHUKH U
MH(OPMAITOHHO-KOMMYHHUKAIIMOHHbBIE
TEXHOJIOTHH U1 MATEMaTHYEeCKOT 0
MO/ICIUPOBAHUSI, OCHOBHbBIE 3aKOHBI U

VYerHbll onpoc

Bompoc nHa
sk3amene 9-18




TEXHHUKU U
HHPOPMAITHOHHO-
KOMMYHHKAIMOHHbIE
TEXHOJIOTHH JIJIS
MaTeMaTH4ecKoro
MO/JICTTUPOBAHUS
MIPOLIECCOB B TeXHOChepe

BBIpaKAIOIINe YPaBHEHHS B 001acTu
MOJICTUPOBAHUS (HU3UKO-XHUMUICCKUX
MIPOIIECCOB

Bnanmeer, BHenpsieT u pa3padareiBactT
npodeccHoOHATEHOE IPOTPAMMHOE
obecrieuenune g coopa, 0OpaboTKH 1
nepenady nHGoOpManuy U
COBpEMEHHbIE CPECTBa
BBIYMCITHTEIBHON TEXHUKHU U
MHPOPMAITHOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOI'MHU AJII MaTEMATHYCCKOI'O
MO/ICIUPOBAHUSI IPOIIECCOB B
TexHOCc(epe, OCHOBHBIMHU IOXO0/IaMH K
MOJICTTHPOBAHUIO (PU3UKO-XHUMHYECKUX
MPOLECCOB ISl PELICHUS
MPaKTUYICCKUX 3a1a4 B HAYUYHO-
KCCIIEI0BATENbCKON U

PO eCCHOHATEHON NEATENbHOCTH

HUIIK-3.1. Ucnonb3yer
mpodeccCHoHaTBHOE
IPOrpaMMHOE
obecrieuenue st coopa,
00paboTKK 1 neperaun
nHdopMauu 1
COBpEMEHHbIE CPEICTBA
BBIYHCIIUTENBHOM
TEXHUKHU U
nH(pOpMaMoOHHO-
KOMMYHHUKaAIIMOHHBIC
TEXHOJIOTUH JIJIst
MaTeMaTH4 ecKoro
MOJCITHPOBAHUS
HPOLIeCCOB B TeXHOChepe

3HaeT npo¢ecCHOHATTEHOE
mporpaMMHoOe obecreueHue i coopa,
00paboTKu U nepenayn HHGpopMaIuu,
Y COBPEMEHHBIE CPEICTBA
BBIYHMCIIUTEIIBHON TEXHUKU U
MH(OPMAITOHHO-KOMMYHHUKAIIMOHHbIE
TEXHOJIOTHH JIJISl MATEMaTH4ECKOTr0
MOACINPOBaHUA, OCHOBHBIC 3aKOHBI U
BBIPKAIOIINE YPAaBHEHHS B 00JaCTH
MOJICITUPOBAHUS (PUBUKO-XUMHIECKUX
MPOILECCOB

YMeer ocyniecTBIsATh MOUCK U
HCIOJIL30BATh MIPO(YECCHOHANTBEHOE
nporpamMmHoe obecrieueHue st coopa,
00paboTKH u Tiepeaayn nHHopMannH,
Y COBPEMEHHBIE CPE/ICTBA
BBIYMCIIUTEEHOH TEXHUKH U
MH(pOpPMAOHHO-KOMMYHHKAIIMOHHbBIE
TEXHOJIOTHH Il MATEMaTHYECKOT 0
MOJICITUPOBAHHUS IIPOLIECCOB B
TexHOC(epe, UCIOTBE30BaTh OCHOBHBIC
BBIPKAIOIINE YPABHEHHS IS
MaTeMaTH4eCcKOro MOAEIMPOBAHUS
Pa3NINYHBIX (U3NKO-XUMHYIECKHX
IPOILIECCOB

«bmur-onpocy
Pemienue 3amau

Bomnpoc nHa

sk3amene 19-22

WIIK-3.1. Ucnomnp3yer
mpodeccHoHATBHOE
MIPOrpaMMHOE
obecmieueHne st cOopa,
00paboTKH U TIepenadn
nHdopmauu 1
COBPEMEHHBIE CPEICTBA
BBIYUCIUTEILHOM
TEXHUKHU U
nHpopMaOHHO-
KOMMYHHUKAI[HOHHEIE
TEXHOJIOTHH st
MaTeMaTH4eCKOTo
MOJICITUPOBAHHUS
MIPOIIECCOB B TeXHOC(hepe

3HaeT npodecCHOHABHOE
IporpaMMHoe obecriedenue i coopa,
00paboTku 1 nepenayn HHGopMaLu,
Y COBPEMEHHBIE CPE/ICTBA
BBIYMCITUTEEHON TEXHUKH H
MHPOPMAITIOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH [T MAaTEMaTHYECKOTr 0
MOJICTIUPOBAHHSI, OCHOBHBIC 3aKOHBI U
BBIPQKAIOIIKE YPABHEHHS B 001aCTH
MOJICTUPOBAHUS (PH3UKO-XUMHYECKUX
IPOILIECCOB

YMeer ocyliecTBIATh IOUCK U
HCHOJIL30BATh PO (ECCHOHANTBEHOE
IporpaMMHoe obecriedeHue s coopa,
00paboTKH 1 Tiepeaayn WH(HOpMannH,

KoHTponbHas
pabora

Bonpoc Ha

sK3amene 23-24
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Y COBPEMEHHBIE CPE/ICTBA
BBIYHUCIIUTEIbHON TEXHUKU U
HUH(POPMAHOHHO-KOMMYHHUKAIIMOHHbBIE
TEXHOJIOTHUHU IJII MAaTEMATHYCCKOTI'O
MO/ICITUPOBAHUSI IPOIIECCOB B
TexHoCcdepe, UCIOIb30BATH OCHOBHBIE
BBIPAXKAIOIINE YPABHEHUS IS
MAaTEMaTUYCCKOT O MOACITINPOBAHUA
Pa3IUYHBIX PU3NKO-XUMHYECKUX
IPOIIECCOB

Braneer, BHenpsieT u paspabarbiBaeT
npodeccuoHanbHOE IPOrpaMMHOE
obecrnieuenune st cobopa, 00paboTKH 1
nepenayu nHGopManuu u
COBpEMEHHBIE CPEICTBA
BBIYHUCIIUTEIbHON TEXHUKU U
UH(POPMALOHHO-KOMMYHHKAI[HOHHbIE
TCXHOJIOTUH IJIs1 MATEMATUYCCKOI'O
MOJICTUPOBAHHS MPOLIECCOB B
TexHOC(epe, OCHOBHBIMH IIOAX0JaMH K
MOJCTHPOBAHHIO (DH3UKO-XHUMHYECKUX
HPOLIECCOB IS PELICHUS
OPaKTHYECKUX 33134 B HAyYHO-
HCCIIeIOBATENIbCKON H
npodecCHOHATBHOM NeATENEHOCTH

HUIIK-3.1. Ucnonb3yer
npodeccnoHanbHOE
MPOrpaMMHOE
obecrieuenue Juist coopa,
00paboTKH U Tiepenadn
nHdopMauu 1
COBpEMECHHBIE CPENICTBA
BBIYHUCIUTEIBHON
TEXHUKH U
nHHOPMAITHOHHO-
KOMMYHHKAIHOHHBIE
TEXHOJIOTUH JUIS
MaTeMaTHyecKoro
MOZCITHPOBaHUS
TIPOLIECCOB B TexHOChepe

3HaeT npogecCHOHATLHOE
mporpaMMHOe obecrieueHne it coopa,
00paboTKH 1 niepeaayn uHGHopMaLnH,
Y COBPEMCHHBIE CPENICTBA
BBIYMCIIUTENBHON TEXHUKH H
MH(POPMALHOHHO-KOMMYHHKAI[HOHHbIE
TEXHOJIOTHH TSI MATEMaTHYECKOT O
MOJICTUPOBAHHSI, OCHOBHBIC 3aKOHBI U
BBIPKAIOIINE YPaBHEHHS B 00J1aCTH
MOZENHUPOBAHUS (HH3UKO-XUMIYECKUX
MPOLECCOB

YMeeT 0CyLIecTBIATh MOUCK U
HCIOJIb30BATh MPO(YECCHOHATBEHOE
nporpaMMHoe obecrieueHue st coopa,
00paboTKH ¥ nepexayn HHHOpMannH,
U COBpPEMEHHbBIE CPE/ICTBA
BBIYMCIIUTEIEHOH TEXHUKH U
HH(HOPMAITOHHO-KOMMYHHKAI[MOHHbIC
TEXHOJIOTHH U MaTEMaTHYECKOTr 0
MOJICTUPOBAHHS MPOLIECCOB B
TexHOC(epe, UCIOTB30BaTh OCHOBHBIC
BBIPQKAOIINE YPABHECHHS TS
MaTeMaTHYeCKOro MOJICTUPOBAHHUS
Pa3IUYHBIX (PU3NKO-XUMUUECKHUX
IPOILIECCOB

Brazneer, BHenpsieT u pazpabarbiBacT
npodeccuoHanbHOE IPOrpaMMHOE
obecrieueHne i cOopa, 00paboTKH H
nepenayu nHdGopmManuu u
COBpEMCHHBIE CPEIICTBA
BBIYHCITUTENEHON TEXHUKH U
MH(POPMALIOHHO-KOMMYHHKAIIHOHHEIE
TEXHOJIOTHH JIJIsl MAaTEMaTH4ECKOTr0
MOJICIIMPOBAHHUS IIPOLIECCOB B

VYerHslit onpoc

Bomnpoc na

sK3amene 52-53
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TexHocdepe, OCHOBHBIMU OJIXOJaMHU K
MOJICTUPOBAHUIO (DU3UKO-XUMUICCKUX
MPOLIECCOB ISl PELICHHSI
MPAaKTHYECKUX 33]1a4 B HAYYHO-
HCCIIEI0BATENbCKON U
nPO(PEeCCHOHATBHON JIEATENbHOCTH

TunoBbie KOHTPOJIbHBIC 32IaHUS UJIH MHbIE MaTepHAaJIbl, HEOOX0AMMBIE IS
OLICHKY 3HAHWI, YMEHHNI, HABBIKOB M (WJIN) ONBITA AEATEIbHOCTH, XaPAKTEPU3YOLIHNX
3Tanbl (POPMUPOBAHUS KOMIIETEHIMI B Npolecce 0CBOEHUs 00pa30BaTeIbHOM MPOrpaMMbl
Ilpumepnuiit nepeuensv 6onpocoe u 3a0anuil

Bonpocs! 1151 ycTHOr0 onpoca no reme «BpeeHne B TeOpHI0 ropeHus M B3pbIBa)

1. KakoBbl npenmerT, 1enu u 3a1aun kypca «Teopust TopeHust U B3pbIBa»?
2. [Tpo6riema B3pBIBO- U MOXKapo0OE30MaCHOCTH B TEXHOChEpE.
3. Kakoe 3nauenue mysi o0ecrieueHnst MPOrHO3UPOBAHMS B3PBIBO- U MOXKAPOOE30IIaCHOCTH B

TexHocdepe nmeet Kypc «Teopust TopeHus U B3pbIBa»?

Bonpocskl 17151 KOHTPOJbHOM PadoThl 10 TeMe «OCHOBHbIE MOHATUSA U ONIPedeJIeHUS].
SIBeHus ropeHus 1 B3pbiBa. O01Ias XaPAKTEPUCTHKA)»

Packpoiite nossATHE «TOpEHUEY.

TermoBor U HENMHON MEXaHU3MbI TOPEHUS U B3pbIBA.

KaxkoBa ponb kaTanuTuueckux npoieccoB u auddysun?

Uro Takoe «BOCIUIaMEHEHUE»?

PackpoiiTe NOHATHS BEPXHETO U HUYKHETO KOHIICHTPALIMOHHBIX MPEETIOB BOCIIIAMEHEHHUS.

YeM oTinMyaeTcs TOMOT€HHOE TOPEHUE OT TE€TEPOreHHOr0?

KaxkoBo pacnpeznenenue TemnepaTyp U JUHHUI TOKa B IUIaMeHU?

NogakrownE

Bonpocs! 111 0bICTPOro MMCHLMEHHOT0 OIPOca «OJIMII-0IPOcay MO TeMe « XHMHYecKas
TEePMOAMHAMMKA ropeHusi U B3pbiBa. Pacuer TenioBbIx 3pQeKTOB peakuuii ropeHus»
Kakune 0CHOBHBIE TEPMOJVMHAMUYECKHAE COOTHOILICHUS BBl 3HaeTe?
VYpaBuenue Ban-nep-Baanbca u BUpyaJibHOE ypaBHEHHE.
Kak 3Byunr 3axon I'ecca?
Kaxk 3Byunt 3axkon Kupxrodda?

Ny

Bonpocsl a1st yeTHOro onpoca nmo reme «Knnernka peaknuii ropeausi 1 B3pbiBa. Pacuert
CKOPOCTH peaKuuii ropeHuns»
1. [TonsiTre ckopocTr XuMU4eckon peakiu. CKopocTs 00pa30oBaHUS KOMIIOHEHTA. DHEPTUs
akTuBanuu. HeoOXoaumbie U 1OCTaTOUHbIE YCIOBUS MPOTEKAHUS PEAKIIHH.

2. KakoBa 3aBUCHMOCTb CKOPOCTH PEAKIIMU OT KOHLEHTPAIIMA KOMIIOHEHTOB?

3. Kaxk 3ByuuT 3aK0H AEUCTBYIONTUX Macc?

4. Yro Takoe nopanok peakuuun? Peakiuu 1-ro, 2-ro u 3-ro NOpsaKoB.

S. UYro Takoe oOpaTtumas peakius?

6. YeM 0oTIHYAIOTCS MEXaHU3MBI MTAPAJUICIBHBIX U MTOCIIEIOBATEIbHBIX PEAKINii?

7. PackpoiiTe NOHsATHE «1IEMTHON peakny». Pa3BeTBISIOMMECS U HEPA3BETBISIOIIUECS LETH.
Bonpockl KOHTPOJILHOM padoThl o TeMe «MacconepeHoc u Tenionepeaadya B nmpoueccax
ropeHusDH)

1. [Tomobue mporeccoB MacconepeHoca u Terionepeaad. TermnonpoBogHOCTs U auddy3us

B HENOABMKHOU CpeJie.

2. Kak 3Byuar 3akoHbl @ypbe u Ouka?

3. YpaBHEHUs] KOHBEKTUBHOTO NIEpEHOCA TEIUIa M BemecTBa. YeM OTanyaroTcsi cBoOOIHAs U
BBIHYKJICHHAsI KOHBEKITUU?

4, VYpaBHeHus 6anaHca Macchl, BEIIECTBA, TEIUIOBOW YHEPTUN?
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Bonpocs! 1151 ycTHOr0 onpoca no teme «Teopusi ropeHusi ra30BO3yIIHbIX H
NMapoBO3AYLHIHbIX CMecei»

OO0mas xapakTeprUCTUKa IUIAMEHU U 3aKOHOMEPHOCTEN €ro pacipoCTpaHEeHUS!.

Ot yero 3aBucHutT Gopma ppoHTa nameHu?

Kakue xapakTepHble pe)KMMbl HOPMAJILHOTO TOPEHUS BbI 3HaeTe?

KakoB MexaHu3M nepexo/ia ropeHus B J€TOHALUIO?

[TonoOue noselt TemMnepaTypbl U KOHLUEHTPALIUH.

SARE S

Bonpocs! 111 OBICTPOro MMCHbMEHHOI0 ONPoca «0JHI-onpoca» 1o Teme «Teopus ropenust
AUCIEPCHBIX M TOPIOYHUX MATEPHAIOB»

1. Kaxk nmpoBoautcs BbISIBJICHUE JIUMUTHPYIOLIEH CTaANN?

2. ['openue yris. AHanu3 3aBUCHUMOCTH CKOPOCTH TOPEHUSI OT CKOPOCTH MPOAYBKH BO3TyXa
U OT TEMIEPATYPBL.

3. Teopwust TopeHUsT METaJLIOB.

Bonpocek! 115t KOHTPOJIBLHOH padoThI 10 TeMe « Teopusi TENJI0BOro B3pbIBa)

1. Kak ocymiectBiisieTcsi BIBOJ OCHOBHOI'O HECTAIIMIOHAPHOI'O YPaBHEHUS JJIsl TEMIIEPATYPBI
ropeHus?

2. CranuoHapHasi TeOpusl TEIIOBOro B3pbIBa. KpuTHueckue ycioBus.

3. CraunoHapHas TeOpHsl TEIJIOBOro B3pbiBa. OnpesiesieHue TeMnepaTypbl BOCIIIIaMEHEHUS.
4. CrannonapHas TEOpHs TEIIOBOTO B3pPbIBA. Y UET TEIJIOOTAAUH.

Bonpocs! ais yeTHoro onpoca no teme «HanpaBiennst pa3BuTusi TEOPUH rOPEHUs U

B3PbIBa»
1. Kaxue akTyanbHble HalIpaBJICHUSI Pa3BUTHUSI TEOPUU FOPEHUS U B3pbIBA BbI 3HaeTE?
2. Hcnonb3oBaHue METOJIOB TEOPUM TOPEHHMST M B3pbIBAa Uil IMPOTHO3UPOBAHHS U
obecrieueHunst 0€30MaCHOCTH MTPOU3BOJACTBEHHBIX MPOIIECCOB.
3. Hcnonp30BaHne METOJOB TEOPUM TOPEHUsT M B3pbIBA JJIs IPOTHO3UPOBAHUS

qp63BLIqaﬁHBIX CI/ITyaLII/Iﬁ H JOKaJIW3alu UX HOCHG,Z[CTBI/II‘;I.

3agauu mo Teme «XuMHYeCKasi TEPMOUHAMHUKA TOPEeHUs U B3pbIBa. PacyeT TenmjJoBbIX
3¢ ¢deKTOB peakuuii ropeHus»
3agaua 1.
Omnpenenuth TEIIOBON YPPEKT peaKIuu:
AIZOB Kopym)+35032a3: AIZ(SO4)3Kp+A Hx .
7=298 K, p=1 at™m.
AHP (Al(SO)a)= - 3434 xJIx/mons, AHP (Al,03)= - 1675 kIx/Mos,
AHP (SO3)= - 395,2 kJIK/MOb.
BrimucaTh mpoCThIE BEIIECTBA, BBHIMHCATH BCE PEAKIMM OOpa30BaHUS HCXOIHBIX BEIIECTB U
MIPOTYKTOB M3 MIPOCTHIX BEIIECTB.

3agaua 2.

Onpenenuth TEIIOBOM 3PPEKT peaKIIuu:

Al203 xopyno+3S03.0:= Al2(SO4)3sp,

€CJIM peaKus MPOXOIUT B aBTOKIaBe mpu V= const, T= 298 K,
Qp=-4H= 573,4 xJI>x/MOIb.

3amaua 3.

Beraucaute TemnmoBoit 3¢ ekt 00pa3oBaHMs aMMHaKa W3 MPOCTHIX BEIIECTB MPH CTaHAAPTHBIX
yenoBusix: p=1 arm., 7=298 K, 3Hast TeruioBbie 2P PEeKTHI CISAYIOMNX PEaKIINii:

1) 2H+02 2 2H 20,00+ A HL®

2) 4ANH3+30;, =2 6H 20,00+2N2+ A Hzo

A H1°= -571.68 xJx/Monb; A Hz’=1530.28 kJ[/Mob.
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3agauya 4.

ITpu ropenun Bogopoaa ¢ o0pazoBaHUEM Ia3000pa3HOI BOJbI:

H>+1/202 2 H0

BoIIensseTcss AH1= -241,84 x]Jx/Monb.

N3BecTHO, 9TO0 AHpapoospas. H20=44 kJx/Monb. CKONBKO TEIUIOTHI BBIACTHUTCS TIPU 00pa30BaHUM
JKUJKON BOJBI?

3anaum no teme «KuHeTruka peakuuii ropeHusi 1 B3pbiBa. Pacuer ckopocTu peakuui
ropeHusH
3amgaua 1.
JIBe peakuuy OAMHAKOBOIO MOPSIKA UMEIOT paBHbIE MPEAIKCIIOHEHTIHAIbHBIE MHOXUTEIH, HO

MX OHEPTMM aKTHBAlMM OTIMYAIOTCA HA AE=E,—E =419 K Paccumrars  oTHOLICHUS
MOTb

KOHCTaHT cKopocTeil aTux peakuuii mpu T=600K.

3anaua 2.
[Ipu ogHOM M TO¥ K€ KOHIIEHTPAIIMH pearupyroIuX BemecTB CKOpocTh peakiuu mpu 303 K Basoe
Beiie, yeM npu 293 K. Beruucnure Benmuunny npousBouoit d In k/dT mpu 300 K.

3agaua 3.
KoHcTaHTa ckopocTy peakimu 1ipu 298 u 323 K coorserctBenno pasna 0,0093 u 0,0806 mun.
Omnpenenure SHEPrur0 aKTUBALIUU 3TON PEaAKIIHH.

3anaua 4.
Peaknusa A+B=C 2-ro mopsinka. Eciu ucxoansie KOHIIEHTpaluu paBHbl, TO 3a 500 ¢ peakuus
npoxoaut Ha 20%. 3a kakoi BpeMs oHa mpoiier Ha 60%?

3agaum mo Teme «MacconepeHoc U Temonepeaaya B Mpoueccax ropeHns»
3anpaua 1.
Nzyvaercss mpouecc ropeHus yrisg B TpyOke muamerpom 1 cm. [lpu ckopoctu mpomayBKu
kucinopona  O6onmee 200 a/mMuH  pexum  TypOymmsupoBaHHbIM.  Yumcno  IllepByma
Sh=0,024-Re®® . 5c%%.

1) Haiitu kosddunment macconepenoca ,B kucnopoaa uepe3 nuddy3nonnsiii cioi mpu 7=900
K, eciin DOz —1 cm?/c, U =10 em?/e.

2) Bo ckosbko pa3 yBenmuuutces ko3 duimeHT macconepeHoca, eciu
W, =400 n/MuH.

3anaua 2.

B ycnoBusix mpeasiayiie 3aaui HalTH, Ha CKOJIBKO YMEHBILIUTCS Macca TpyOKH JuInHOH 1 M 3a
1 MuH, ecau cuMTaTh, YTO Ha BXOJ MOJAAETCS BO3AyX, P=1 atMm., oObeMHas O0is1 KHCIopoJa
r(o,)=0,28, 7=900 K.

3amaun no reme «Teopusi ropeHuUsi TUCHEPCHBIX H TOPIOYNX MATEPHAJIOB)
3agaua 1.
Haiitu ckopocTh rOpeHus yIiisi, €U TIOBEPXHOCTh YTl 00IyBaeTCs BO3ILYXOM IIPU HOPMAJIbHOM
arMoceproM naBneHuu. M3BecTHo, uTo Koddduiment audpdys3un kucnopoaa pasen D(02)=1
cm?/c, TommuHa aUdQy3HOHHOTO cI0s TopeHHs 0=0,1 ¢cM M KOHCTaHTAa CKOPOCTH TOpEHHS
k=20 cwm/c.

3agaya 2.

W3yuaercs ropeHue yrias BHYTpU YroibHOM TpyOku. HalTM Ha CKONBKO MUJUIUMETPOB
YBEJIMYUTCS JuaMeTp TpyOku 3a 10 MUHYT, €ClIM BBINOJIHAIOTCS YCIOBHS TOPEHUS U3 TIPEAbIAYILEH
3aJa4H.
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3apaua 3.

PasnoskeHre HEKOTOPOro BEIECTBa SBISETCS peakmmen 2-ro mopsaka. E=23,1x/x/mMomnb, N=2,
T=300 K, @pa=95% B uac. Beruucnute Temieparypy, pu KOTOPO 3TO BEUIECTBO pasiiaraercs
CO CKOpOCTBIO 77,5% B MUHYTY.

IIpuMmep 3aga4 11 KOHTPOJIbHOM PadoThI
Bapmuant 1
1. 3aBucumocTs TemnoBoro 3 dexra peakuuu ot Temneparypsl. 3akon Kupxroddda.

2. Otan (C2Hs) cropaeT B OTKPBITOM TOpeJIKe MPU TOCTOSTHHOM J1aBlieHUH. VI3BECTHBI
CJIEIYIOLIUE JaHHbIE:

CoHse )] H>0 razoo6p | CO2
Terutora o6pazoBanus npu 298 K, kJIx/mone | -84,7 0 -241,8 -393,5
Cpennsist TemIoeMKocTh, JIx/mMoib. K 52,7 29,4 33,6 37,1

1) Haiitu TermoBoit 3¢ ekt cropanus 3taHa npu temrneparype 298 K;
2) Haiitu TeruoBoi 3¢ ekt cropanus 3tana npu temrmeparype 1000 K;

3. Paznokenue HEKOTOPOTO B3PHIBOOIIACHOTO BEUIECTBA ABJSIETCS PEaKIUel MepBOro MopsIKa ¢
sHepruedt aktuBauuu 23,1 xJbx/monb. ITpu 300 K pasnoxkeHue 3TOro BemecTBa NpOXOAUT €O
ckopoctbio 0,01% B vac. M3BecTHO, UTO BELIECTBO B3PHIBAETCS, €CIIM CKOPOCTh €T0 Pas3iioKeHUs
cocraBut 1% B 4ac.

1) Haiitu, ¢ kakoi CKOpOCTbIO BEIECTBO OyieT pasnaratbes pu temnepatype 500 K;

2) Ilpu kakoit TemnepaType Npor30UIET B3phIB?

4. TlpeBpamenue BemiectBa A B BemectBO D mpu ywactum C mpoTekaeT MO CleayIoUieMy

MEXaHU3MY:
ks

k3
A<k:>B (1), B+C=D

1) Kakoe BemiecTBo SABISIETCS MPOMEKYTOYHBIM POTYKTOM?

2) Haiitn BBIpaXKCHHE IS CKOPOCTH 0Opa3oBaHMs BemectBa D, UCHONB3ys METO.I
CTAllMOHAPHBIX KOHILEHTpPALUil (TOJI0XKHUTh, YTO PE3YJIbTUPYIOLIAsi CKOPOCTh OOpa3oBaHHUs
MIPOMEXXKYTOYHOTO BEIIECTBA PaBHA HYJIIO);

3) Ilokasatp, 4TO MPH BBICOKMUX KOHIIEHTpaIsX BemecTBa C peakius oOpa3oBaHus Bemiectsa D
MOJXKET CIIeZIOBaTh YPAaBHEHUIO NEPBOTO TOPsAKA, a MpH MaibiX KoHmeHTpamusx C —
YpaBHEHHIO BTOPOTO MOPSJIKA.

(1)

Bapuanr 2
1. Ilpenens! BocmiameHneHus crexuomerpuueckoit cmecu Hz u Oz. IlonyocTpoB BocIiaMeHEHHUSI.
2. 1) Onpenenuts TermoBoi 3 dext ropenunst meranona rnpu 298 K u naBnennu 1 atM:
CH30H : + (3/2)02=CO2r+ 2 H2O ¢
2) Onpenenuts TermaoBou 3 dexT ropenus meranomna mpu 2000 K.
3) Haiitu TemnoBoii a3 dext 1oit peakimu, nporekatomiei mpu 2000 K u noctossHHOM 00BEME.

BemecTtBo CH30OH ; 02 H20 CO2
TemoTta o6pazoBanus npu 298 K, kJI>x/Mob -201.2 0 -241,8 -393,5
Cpennsist TermnoeMkocTh, Jx/monb. K 42.9 29,4 33,6 37,1

3. Pa3znmokeHme HEKOTOPOTrO BEIIECTBA SBIACTCS PEAKIMEH BTOPOTO TOpPSIKA C DHEpruen
axtuBanuu 23.1 kJx/Mons. [Ipu 300 K pasznokeHue 3Toro BelecTBa IpOXOaUT CO CKOPOCTHIO
95% B 1 yac.

1) Beruucnure Temneparypy, Ipu KOTOPOM 3TO BEHIECTBO pasjiaracTcsi co CKOpocTbio 77.5% B 1
MUH.

2) C xako# ckopocTbo OyeT UATH peakius pasznoxenus mpu 500 K?

4. OHAM U3 MEXaHW3MOB Pa3JIOKEHHUSI 030HA U 00Pa30BaHHS «O30HOBOH JIBIPBI» B atMocdepe
SIBJISIETCS TTOCJIEI0BATENILHOCTD CIIEAYIOIINX PEAKIU:
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Ky ka
O, + NO—-O, + NO, (1), NO, + O—>NO +0, (2)

1) Kakoe BeniecTBo SBISACTCS MPOMEKYTOYHBIM IPOTYKTOM?

2) Haiitu BeipakeHHe U1l CKOPOCTH 00pa30BaHMs KHCIOPO/Ia, UCIOJB3Ys METO] CTAl[MOHAPHBIX
KOHLEHTpaLui (I10JIOKUTb, YTO PE3YJIbTUPYIOLIAsi CKOPOCTh 00pa30BaHUs IPOMEXYTOUHOTO
BEILIECTBA paBHA HYJIIO);

3) IlokazaTh, 4TO PEaKIMIO PA3JIOKEHUS 030HA MOXKHO PACCMAaTPHBaTh KAaK PEAKIMIO TIEPBOrO
MOpsJIKA 110 3TOMY BEIIECTBY.

3ayeTHO-IK3aMeHAIMOHHbIE MAaTEePHUAJIBI [JI IPOMEKYTOUHOM aTTecTanum (IK3aMeH)

1O0mnpenenenue ropeHus: TpUpoia MpeaeaoB npu ropeHuu. [Ipenensl mo KOHIEHTPAUU U
TeMIEPATYpe TOPEHUSI.

21IpenenvHblc TTapaMeTPbl IPU TOPEHUHM — TOKa3aTelId MOXKAPHOW OMACHOCTH BEIIECTB.
[Ipumeps! npyu BO3SHUKHOBEHUH TOPEHUS.

3lIpenenvHble TapaMeTpbl IPU TOPEHUHM — TOKA3aTelld MOXKAPHOW OMACHOCTH BEIIECTB.
[Ipumeps! npu pacripoCTpaHEHUU TOPEHUS.

4 KOHIIEHTpAIMOHHBIE TIPEIEbl PaCHpOCTpPaHEHHUsS IUIAaMEHU (BOCIUIAMEHEHHS); BIIUSHUE
JIaBJICHUS.

SKoHIeHTpallOHHBIE TPEJeNbl PACIPOCTPAHECHUS TIaMeHU (BOCIIJIAMEHEHHUS ); BIIMSHUE
MOIIIHOCTH UCTOYHUKA 3a)KUTAHMS.

6 KoHIleHTpaoHHbIe TpeeNibl PACcPOCTPAHCHUS TUIaMEHU (BOCIJIAMEHEHHS); BIIMSHUC
COJIEp’)KaHUsl MHEPTHBIX Ta30B M XUMHUYECKH aKTUBHBIX WHTHOUTOPOB. MUHHMalbHAs
¢dnermarm3upyromas  koHrentpamus (M®K), MuHHMaTbHOE B3PBIBOOIIACHOE COJICPIKAHHC
kucnopoaa (MBCK).

7 B3aumoCBs3b TEMIIEPATYPhl TOPEHHS U KOHIICHTPALIMKU TOPIOYETO B MApPO-Ta30BO3TYIIHBIX
CMECSIX.

8eMeHThI (OCHOBBI) TEIUIOBOM TEOPHH CaMOBOCILIaMeHeHUsI. KpUTHYEeCKHe YCIOBHS.

9 AkTyaJlbHbIC HAIIPABJICHUS PA3BUTHS TEOPUU TOPEHUS U B3PHIBA.

10 cionp30BaHME METOJOB TEOPUH TOPEHHsSI W B3pbIBa [JI MPOTHO3UPOBAHUS U
oOecrnieueHus: 6€30MaCHOCTH MPOU3BOICTBEHHBIX MPOLIECCOB, MPOTHO3UPOBAHUS YPE3BbIUANHBIX
CUTYalHi U JIOKAJIU3ALUKU UX TTOCHEACTBUI

11 Temnepatypa caMOBOCIZIAMEHEHHMsSI — TIIOKa3aTelb I0KapHOW OMNACHOCTH BEILECTB.
BnusiHre KOHIIEHTpaLuy roproYero B Napora3zoBo3LyIIHON CMECH.

12 Temneparypa CaMOBOCIUIAMEHEHHMsI — IIOKa3aTesb IOXKApHON ONACHOCTH BELIECTB.
BnusiHre MHEPTHBIX ra30B U XUMUUYECKH aKTUBHBIX HHTMOMTOPOB B NAPOTra30BO3YIIHBIX CMECSX.

13 Temnepatypa caMOBOCIIAMEHEHHMsS — TIIOKa3aTelb I0KapHOW OMACHOCTH BEILECTB.
Bnusinue naBneHus.

14 Temnepatypa caMOBOCIUIAaMEHEHHMsSI — IIOKa3aTelb I10KapHOM OMACHOCTH BEIIECTB.
BinsiHue pazmepoB cocyza, B KOTOPOM HaXOAUTCS apOra30BO3yIIHAs CMECH.

15 Temneparypa caMOBOCIJIAMEHEHHMsI — TIIOKa3aTelb I10KApHOW ONACHOCTH BEILECTB.

Bnusinue opMmbl cocyia, B KOTOPOM HAaXOJUTCS Mapora3oBO3 AYIIHAS CMECH.

16 CrangapTHas (cpaBo4Hasi) TEMIIEpaTypa CaMOBOCIUIaMEHEHUs. XapaKTep ee U3MEHEHUs
B TOMOJIOTHYECKOM PsiJTy BELIECTB.

17 [lpexacraBieHusi 0 MEXaHU3ME 3KUTAHUS TAPOTAa30BO3/IYIIIHBIX CMECEH HArPEThIM TEJIOM.
Kpurnueckue ycnoBus 3aKUraHus.

18 Temnepatypa 3akuranusi — MpeAebHbIN MapaMeTp BO3HUKHOBEHHUsS ropeHus. BimsHue
COCTaBa Napora3oBO3AYIIHON CMECH.

19 Temnepatypa 3akuraHus — MpeAeibHBIN apaMeTp BO3HUKHOBEHHUsS ropeHus. BimsHue
pa3MepOB 3aKUTAKOLIETO TEA.

20 IIpencraBieHus 0 MEXaHHW3ME 3a)KUTAHUS MAPOTa30BO3AYIIHBIX CMECEH ANEeKTPUUYECKOMN
HCKpPOH.
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21 BnusiHue cocTaBa roproueil CMeCcH Ha MUHUMAJBbHYIO SHEPTHUIO 3akuranus. Kpurnueckas
Y HACHIIIAIONIAs MOITHOCTH UCTOYHHKA 3a)KUTaHUS.

22 Kunetndyeckoe rtopenue. Crpykrypa 1wiameHu. [loHsTHe HOpPMalbHOM CKOPOCTH
pacrpocTpaHeHHs IJIaMEHH 110 Ta30BO3IyIIHBIM CpefiaM. BimsiHue coctaBa roproyeit cMech.

23 B3auMoOCBsI3b HOPMaJIbHOM CKOPOCTH pAacHpOCTPaHEHHs] IUIAMEHH M CKOPOCTH
XHUMHYECKOU peaKIuu ropeHus (110 TeIIOBOM TEOPHH).

24 HopmaitbHasi CKOPOCTh PacIpOCTpaHEHHS TUIAMEHH IO Ta30BO3IYIIHBIM cMecsiM. Biustaue
KOHIIEHTPALIUW WHEPTHBIX Ta30B U XUMHUECKH aKTUBHBIX UHTHOUTOPOB.

25 B3pbIBHBIC MTPOIECCHI TPH TOPSHHUHU TAPOTa30BO3YIITHBIX CMECCH.

26 JleToHarisi MPpU KUHETHYECKOM TOpeHMH Tra3oB. CMecH, CIIOCOOHBIC K JACTOHAITHH.
KoHlleHTpallmoHHBIE TpeaeNibl  paclHpoCTpaHEeHUs IUIAMEHH TpH  JediarpalioHHOM |
JIETOHAIIMOHHOM TOPEHHH.

27 Paccuntarh CTaHIAPTHYIO TEMIEpPaTypy CaMOBOCIIAMEHEHHS BEIECTBA B BO3IyXe IO
CpeaHel AIMHE yTiIepoIHON HEMH.

28 Paccunraths k03((duiMeHT u30bITKa BO3/AyXa IpPU TOPEHUM BEIIECTBA HAa HWKHEM
KOHIIEHTPALIMOHHOM TIpeJielie.

29 Paccuntath KOX(PQUIIMEHT W30BITKA BO3AyXa IPH TOPSHHHM BENIECTBA HAa BEPXHEM
KOHIICHTPALIMOHHOM TIpeJielie.

30 PaccuuTath TemnepaTypy ropeHus CTEXHOMETPUYECKON CMECH BEILECTBA B BO3AYXE.

31 PaccuuTath TemmepaTypy FOPeHHUs BEIIECTBA B BO3yXe Ha HIDKHEM KOHIICHTPAIIMOHHOM
npezene.

32 Paccuntarh KOHIIEHTPALMIO KHCIOPOAa B MPOAYKTaX TOPEHHS BEIECTBA Ha HUKHEM
KOHIICHTPAIIMOHHOM TIpeJielie.

33 Iuddysuonnoe roperune razoB. CTpykTypa miameHu. V3MeHeHue BBICOTHI (hakena
T PY3MOHHOTO TITAMEHH B PEKUME JJAMUHAPHOTO U TYPOYJIEHTHOTO TOPEHUSI.

34 Brniusinue TypOyIeHTHOCTH Ha CKOPOCTh MU (Py3MOHHOTO TOpEHUsL.

35 YcinoBus BOCILUIAMEHEHHSI TOPIOYMX JKHIKOCTEH MPU KPATKOBPEMEHHOM BO3CHCTBHH
MCTOYHHMKA 3a)KHUraHus. TemmnepaTypHbIe Ipeaesbl pacpOCTPaHEeHHUS IITaMeHH (BOCIUIAMEHEHHMS ),
TEeMIIepaTyphl BCIBIIIKYA U BOCIUIAMEHEHHS MOKa3aTeNl MOXKapPHOH OMAaCHOCTH.

36 YcroBusi BOCIDIAMEHEHHS JKUIKOCTEH TIpU JUIMTETFHOM BO3JCHCTBUM HMCTOYHHKA
3a)KUTaHMS.

37 PaccuuTath BO3MOXHOCTh 00pa30BaHUs B3PHIBOONACHBIX KOHIIEHTPALUN MPH CMEIICHUH
OTIpEJICIIEHHBIX 00hEMOB FOPIOYETO Ta3a U BO3IyXa.

38 PaccunTath BO3MOXHOCTh 00pa30BaHUs B3PHIBOONIACHBIX KOHIIEHTPALIUHI NIPU CMEIICHUN
OIpEeJICJIEHHBIX 00BEMOB HECKOJIBKUX FOPIOYUX I'a30B U BO3yXa.

39 Paccuntarh Hanbosee moKapoB3pPHIBOONIACHYIO KOHIIEHTPAIIMIO TOPIOYETo Ta3a WK mapa
X B BO31YyX€E.

40 PaccuuTath Hanbose€ TIOXKapOB3PHIBOOIIACHYIO KOHIICHTPAITUIO TOPIOYETO Ta3a WK Mapa
X B xucnopoe.

41 PaccunTarh HauOOJbIIEE KOJIMYECTBO JKHUIKOCTH, IPH HWCHAPEHHUH KOTOPOH B
OTIpeIelIEeHHOM 00BEME CO3/1aeTCsl B3PhIBOOTIACHAS! KOHIICHTPAIIHS €€ MapoB.

42 PaccuuTarh HaMMEHbIIEE KOJMYECTBO IKUAKOCTH, IPU HCIAPEHUH KOTOpPOH B
OTIpeIeIIECHHOM 00BbEME CO3/1a€TCsl B3pPhIBOOIACHAS! KOHIIEHTPAIHS €€ IapoB.

43 PaccunTaTh KOJMYECTBO KHIKOCTH, MIPHU UCTIAPEHUN KOTOPOW B ONPEAETICHHOM 00bemMe
cozfaercs HauboJsiee B3pbIBOONACHAs! KOHIIEHTPALUS €€ MapoB.

44 MexaHH3M paclpoCTpaHEHUs IJIAMEHU TI0 MOBEPXHOCTH KUAKOCTU. BiusiHue HavanbHON
TeMIepaTyphbl )KUJKOCTH Ha CKOPOCTh PACHpOCTPaHEHUS MIIAMEHHU B OTKPBITOM COCYJIE.

45 MexaHu3M pacipoCTpaHEHUS IJIAMEHHU T10 TTOBEPXHOCTH KHUAKOCTH. BiausHue HavaibHOM
TeMIepaTyphl )KUIKOCTH Ha CKOPOCTh PACIIPOCTPAHEHHUS TUIAMEHH B 3aKPBITOM COCY/IE.

46 MexaHM3M BBITOpaHMs KHUJIKOCTeH B pe3epByape. MaccoBas M JMHEHHass CKOPOCTH
BBITOPAHMS.

47 MaccoBasi CKOPOCTh BBITOpaHUs KUAKOCTH. BiusiHue nquameTpa pesepByapa.
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48 MaccoBasi CKOPOCTb BBITOPAHUS KUAKOCTH. BIusiHuE ypOBHS KUIKOCTH B pe3epByape.

49 OcOOCHHOCTH BBITOPaHHS CMECH TOPIOYHMX JKHAKocTed (Hedth). (OOpa3oBaHHe
TOMOTEPMHYECKOTO CJIOSL.

50 Ananu3 BIWSHUS KOHIICHTpAIIMM KHCIOpPOJa B OKPYJKAIOMIEH cpele Ha MacCOBYIO
CKOPOCTh BBITOPAHUS JKUIKOCTH.

51 MexaHu3M pacrnpocTpaHEHHs TUIAMEHH MO TMOBEPXHOCTH TBEPABIX BelIecTB. BrusHue
OpHEHTAIH 00pa3iia Ha JINHEHHYIO CKOPOCTb.

52 MexaHu3M pacmpoCTpaHEHUs TUIAMEHH MO TOBEPXHOCTH TBEPABIX BEIIECTB. BiusHue
TONIIUHBI 00paslla Ha JMHEHHYI0 CKOPOCTb. TE€pPMHUYECKM TOHKHE U TEPMUYECKU TOJICTHIC
00pasIpl.

53 MexaHu3M BBITOpaHUsI TBEPABIX MaTepuaioB. ['OMOr€HHOE M TE€TEPOTeHHOE TOpEHHE
pPacCTUTENbHBIX MaTepUasoB.

Kpurepun oueHuBanusi pe3yjabTaToB 00y4eHH s

Ouenka Kpurepuu oueHrBaHuUsI 110 3K3aMEHY
OIICHKY «OTJIMYHO» 3aCIy’KMBA€T CTYJICHT, OCBOMBIINI 3HAHUSI, YMEHUS,
Bricokwuit KOMIIETEHIIUU ¥ TEOPETHYECKUI MaTepuan 0e3 nmpoOesioB; BHITOJIHUBIIANA
YPOBEHB «5» BCE 3aJaHusl, MPEAYyCMOTPEHHBbIE Y4YeOHBIM IUIAHOM Ha BBICOKOM
(oTnIMYHO) KauyeCTBEHHOM YypOBHE; TPAKTUYECKHE HABBIKM MPOPECCHOHAIBLHOTO
MPUMEHEHHS OCBOCHHBIX 3HAHUN C(HOPMHUPOBAHBI
Cpemuii OLCHKY «XOPOII0» 3aCTYKMBACT CTY/ICHT, MPAKTHYECKH TOTHOCTBIO
ypOBeHD OCBOMUBILIMI 3HAHUS, YMEHHSI, KOMIIETEHIIUN U TEOPETUYECKUN MaTepua,
(xoporo) y4eOHbIE 3aJaHUsl HE OIICHEHBl MAaKCUMaJbHBIM YHCJIOM 0ajuioB, B
OCHOBHOM C(OPMHUPOBAJI MPAKTHYECKUE HABBIKU
Toporosiii OLCHKY = «y/IOBJIETBOPHTEILHO» 3aCTY)KHBACT CTY/CHT, HaCTHYHO C
3 npoOenaMu OCBOUBIIHIA 3HAHUSI, YMEHUS, KOMIIETEHIIUN U TEOPETHUUCCKHIA
(y};%(;ifg;(i;me Marepuaj, MHOTHE Y4YeOHbIE 3aJlaHus JUOO HE BBIMOJHWI, JUOO OHHU
OIICHCHBI YHUCJIOM OaJyIoB OJM3KUM K MHUHHUMAJILHOMY, HEKOTOpHIE
JIbHO) MIPaKTHYECKUE HABBIKKA HE C(HOPMHUPOBAHBI
MuHUMaJIBHBIA | OIICHKY «HEYI0BJIETBOPUTEIBLHO» 3aCITy)KUBACT CTYACHT, HE OCBOMBIINN
YPOBEHB «2» 3HAaHMSI, YMEHUS, KOMIICTCHIIMM W TEOPETHUYECKUH Marepuan, ydcOHbIe
(HCYI[OBJ'IGTBOPI/I 3alaHys HE BBIIIOJIHHAIL, ITPAKTHUYCCKUC HABBIKKU HE C(l)OpMI/IpOBaHI)I
TEJILHO)

Kpurtepuu oneHnBaHus pe3y/bTATOB YCTHOIO ONPoOca

OneHKka «omau4He» CTaBUTCA, €CIIU CTYACHT IMOJHO HM3JIaraeT marepuan (OTBEYaeT Ha
BOTIPOC), JaeT MpPaBHIBHOE OINpPE/ACICHNE OCHOBHBIX TIOHSTHI;, OOHapyXKMBAaeT TOHHMaHUE
MaTepuasa, MOXeT 00OCHOBATh CBOM CYXKJCHHUsS, NPUMEHUTh 3HAHHUS HA IMPAKTHUKE, MPUBECTH
HEOOXOAMMBIE IPHUMEPHI HE TOIBKO U3 y4eOHHKA, HO M CAMOCTOSITETIHHO COCTABJICHHBIE; N3/1araeT
MaTepHa MociIeJOBAaTENbHO U MPABUIBHO C TOUKH 3PEHHSI HOPM JINTEPATYPHOTO S3bIKA.

O1neHKa «xopoutoy CTaBUTCS, €CIHM CTYJCHT JAeT OTBET, YIOBJIETBOPSAIOIINI TeM JXe
TpeOOBAaHUAM, YTO M Ui OLEHKH «OTIMYHO», HO JomyckaeT 1-2 ommOKu, KOTOphIE caM ke
UCTIPaBIsieT, U 1—2 HemoveTa B MOCIeJ0BATEIbHOCTH H I3bIKOBOM O()OPMIICHUH HU3J1araeMoro.

OrneHka «y0oenemeopumenvno» CTABUTCS, €CIHM CTYJICHT OOHapy)XHMBacT 3HAHHE H
MIOHMMaHHE OCHOBHBIX IMOJIOKEHUH JAHHOM TEMBI, HOT U3JIaracT MaTeprall HEMOJIHO U JOITyCKaeT
HETOYHOCTH B OTIPEACICHUH MTOHATHH WK (POPMYITHPOBKE MPABUIT; HE YMEET I0CTATOYHO ITyOOKO
U JIOKa3aTeJIhbHO O0OOCHOBATh CBOW CYXKICHHS WM NPUBECTH CBOW MPHUMEPHI; M3JIaraeT MaTepua
HETOCJIE0BATEIBHO U JOIMYCKAET OIIMOKHU B SI3bIKOBOM O(OPMIICHHH H3JIaraeMoro.

OueHka «HeydoenemeopumenbHoy CTAaBUTCS, €CIM CTYAECHT OOHapy)KMBaeT HE3HaHHE
OonpIIell YacTH COOTBETCTBYIOIIETO BONPOCA, JOMYCKAaeT OMMOKM B  (OPMYIHPOBKE
ONIPEACTCHUI ¥ TPaBHWJ, HCKAKAIONIME HMX CMBICT, OCCIOpSA0YHO M HEYBEPEHHO H3JIaract

18




Marepuan. OIleHKa «2» OTMEYaeT TaKhe€ HEJOCTAaTKU B IOATOTOBKE, KOTOPBIE SIBIISIOTCS
CEpbE3HBIM MPEMATCTBUEM K YCIEIIHOMY OBJIICHUIO MOCIEAYIOIUM MaTepHaioM.

Kpurepus oneHnBaHuA pe3yJbTaTOB MPAKTHYECKOI0 3aHATHH C PeLIeHUeM 3a1a4

O1neHKa «omauyHe» BBICTABISICTCS, €CIIM CTYACHT UMEET IiyOoKHe 3HaHHS Y4eOHOro
MaTepuaia Mo TeMe MPAaKTUYeCKOW pPabOThl, MOKA3bIBAET YCBOECHHE B3aHMMOCBS3U OCHOBHBIX
MOHSITHH, HUCIOJIb3YEMBbIX B paboOTe, CMOI OTBETUTh HAa BCE YTOUHSIONIME U JOIOJIHUTEIbHbIC
Bonpockl. CTyZEHT NEMOHCTPUPYET 3HAHMSI TEOPETHUECKOTO M MPAKTUYECKOTO0 Marepuajia Io
TeMe MPaKTUYeCKOW paboThl, OMpeeNseT B3aMMOCBA3M MEXIY MOKa3aTelsMU 3alaud, JaéT
MpPaBUJIbHBIA AJNTOPUTM PELICHUs, OMNPENEIseT MEXIUCUUIUIMHAPHBIE CBSI3M MO YCIOBHUIO
3a/1aHuUA.

OueHka «xopouio» BBICTABISIETCS, €CIIU CTYACHT IIOKa3aj 3HaHHE y4eOHOro Marepuaia,
YCBOWJI OCHOBHYIO JIUTE€PATypPy, CMOT OTBETUTh IIOUTH MOJHO HA BCE 3aJaHHBIE JOMOIHUTEIbHBIE
1 YTOYHSIOLME BONPOCHl. CTYIEHT JEMOHCTPUPYET 3HAHUS TEOPETHUUECKOrO0 M MPAKTHUYECKOIrO
MaTepuaiia Mo TEeMe IMPAKTUYECKOW pabOThl, [OIyCKas HE3HAYUTENbHbIE HETOYHOCTH TIPU
pelIeHn: 3aJa4, UMesl HEMOJIHOE MOHUMAaHUE MEXAUCHUIUIMHAPHBIX CBS3€W MPU MPaBUILHOM
BBIOOpE aNITOPUTMA PEIICHUS 3aJaHHUsl.

OueHka «y0oeé1emeopumenbHo» BbICTABISIETCS, €CIIM CTYJEHT B LIEJIOM OCBOMJI MaTepual
NPaKTUYECKOW pabOoThl, OTBETU HE Ha BCE YTOUYHSIOIIUE U JIOTOJHUTENbHbIE BONPOCHL. CTyAeHT
3aTPYIHAETCA C TMPABUIBHOW OLIEHKOW NPEIIOKECHHOW 3aJaud, AAET HEMNOJHBIA OTBET,
TpeOyIOMii HABOAAIIMX BOMPOCOB IMpeNojaBaTesis, BHIOOp alropuTMa peIIeHUs 3aJayu
BO3MOJKEH MPU HABOJAIIUX BOIIPOCAX MPENOAABATEIS.

OueHka «Heyooen1emeopumenbHo»  BBICTABIAETCS CTYJEHTY, €CIM OH HMEET
CYILIECTBEHHBIE MPOOENbl B 3HAHUSX OCHOBHOTO y4eOHOro MarepHalia MpaKTHYeCKOH padoThI,
KOTOPBII MOJIHOCTBIO HE PACKPbLI COJIEPKaHNE BOIIPOCOB, HE CMOI' OTBETUTh HA YTOUHSIOLIUE U
JIOTIOJTHUTEIbHBIE BOIIPOCHL. CTy/IEHT AaéT HEBEPHYIO OLIEHKY CUTYaIMH, HEMPAaBUIILHO BHIOMpAET
aIrOPUTM JICUCTBUM.

Kpurtepuu onneHuBaHus pe3yjbTaTOB ObICTPOr0 MUCHLMEHHOI'0 ONPOCca («OJIUII-0MPOC»):
Kaxaomy cTyIeHTy BBIAAETCS CBOW COOCTBEHHBIN, Y3KO C(HOPMYITUPOBAHHBIA BOIPOC.
OTBeT AOKEH ObITh YETKMM M KpPaTKHUM, COJEpXAalldM BCE OCHOBHBIE XapaKTEPUCTUKU
OIMMCBIBACMOI'0O IMOHATHA, MHCTUTYTA, KaTCTOPUH.
IIxana oneHUBaAHHUS:
«Omauynoy - BOMNPOC PACKPBHIT MOJHOCTHIO, TOYHO OO0O03HAUYEHBI OCHOBHBIC TIOHSATHUS H
XapaKTEPUCTHKH T10 TEME.
«Xopouioy - BOpOC PacKphIT, OJTHAKO HET MOJTHOTO OMMCAHHS BCEX HEOOXOIUMBIX FJIEMEHTOB.
«Yooenemeopumenvno» - BOIpoc packphIT HE TOJHO, MPUCYTCTBYIOT IpyOble OMIMOKH, OJHAKO
€CTh HEKOTOPOE MOHUMAaHUE PaCKPhIBAEMBIX MOHATHH.
«HeyooenemeopumenvHo» - OTBET Ha BOIIPOC OTCYTCTBYET WJIH B IIEJIOM HE BEpPEH.

Kputepuu ouennBanusi pe3yJibTaTOB KOHTPOJIbHBIX PadoT

OrneHKa «omau4uH0» BBICTABISICTCS, €CIU CTYACHT BBIIOJHHI paboTy 0e3 ommOoK u
HEJ0YETOB, JOMYCTHI He O0JIee 0JTHOTO HEeI0vYeTa.

OueHka «xopouto», eciiv CTYJISHT BBITIOJHUI PaboTy MOJHOCTHIO, HO JIOMYCTHII B HEH HE
0oJiee 0THOM HErpyOoil OITMOKM M OJTHOTO HEJ0ueTa, WM He 00JIee IBYX HEI0YETOB.

OueHka «y0o61emeopumebHo», €CIA CTYACHT TPAaBHILHO BBITIOJTHUI HE MEHEe
MOJIOBHHBI paOOTHI WJIM JTOMYCTHII HE O0siee IBYyX rpyObIx ommOOK, Uiu He 0oJiee OIHOM Tpy0oit
Y OJTHOU HEeTpyOOoii OMMOKY U OJHOTO HEJIOUeTa, WK He 0oJiee ABYX-TPeX HETPyObIX OMTHOOK, U
OJTHOM HEeTpyOOl OIMMOKH M TPEX HEJAOYETOB, WU MPU OTCYTCTBUU OUIMOOK, HO MPU HATHYHH
YeThIPEX-TISATH HEJOYETOB, IUIOXO0 3HAET TEKCT MPOM3BEICHUS, IOMMyCKAeT NCKAKEHNE (PaKTOB.

OLieHKa «Hey008/1emeopumeIbHo», €CIIV CTYACHT JIOYCTUIT YUCIIO OITMOOK U HEJIOUETOB,
MPEBOCXOIAIICE HOPMY, TIPH KOTOPOH MOYKET ObITh BRICTABIICHA OIICHKA «3%, WJIH €CITH TIPABUIILHO
BBITIOJTHWJI MEHEE TIOJIOBUHBI PaOOTEHI.
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OneHouHble CpeAcTBa JUIsl WMHBAJIWAOB M JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
37I0POBBS BBIOMPAIOTCS € YI€TOM MX WHIUBHIYATbHBIX IICUXO0(PHU3NIECKUX OCOOCHHOCTEH.

— [Ip1 HEOOXOMMOCTH MHBAIUIAM U JIUIAM C OPAaHHYEHHBIMH BO3MOXHOCTSIMH 3/10POBBSI
MPEOCTABIISCTCS IOTIOTHATEIEHOE BPeMs ISl TOJIrOTOBKH OTBETA HA DK3aMEHE;

— NP IPOBEACHUM MPOLETyphl OLIEHUBAHUS PE3yJIbTaTOB O0YUYECHUS! HHBATHUOB U JIHIL C
OTpaHMYCHHBIMU BO3MOYKHOCTSIMU 3/I0POBbS MPEAYCMATPUBACTCS UCIIOIB30BAHHE TEXHHUYECKHX
CpeACTB, HEOOXOIUMBIX MM B CBSI3U C UX WHAMBHUIYaTbHBIMH OCOOCHHOCTSIMU,

— IIpU HEOOXOAMMOCTH JUIs 00YUYAIOIIUXCS C OTPAaHUUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbBSI
M WHBAIWAOB TMPOLEIypa OIEHHBAHUS pE3yJIbTaTOB OOYYEHUS 10 AWUCIMIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATATIOB.

[Iponienypa oneHHBaHUS PE3yJIbTaTOB OOYyYEHHUs] MHBAIMIOB U JIMI[ C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMH 37I0OPOBBsSI T10 JAWCIMIUIMHE (MOJYJIIO) MpEeIyCMaTpUBAET IPEJOCTaBICHUE
uHpopMmarmi B (Popmax, amanTUPOBAHHBIX K OTPAHUYEHUSM HX 3[0POBbS M BOCHPHUSITHS
UH(pOpMAaIHH:

Jist v ¢ HapyUIeHUsIMU 3pEHUS:

— B IIeyaTHOH (popMe yBEITMUEHHBIM HIPUPTOM,

— B (popMe IIEKTPOHHOTO TOKYMEHTA.

Jlnis vn ¢ HapyIIeHUsIMU CITyXa:

— B IIeyaTHOH (opme,

— B (popMe IIEKTPOHHOTO TOKYMEHTA.

Jlnis v ¢ HapyIIeHUsIMU ONOPHO-/IBUTaTEeIbHOTO anmnapara:

— B IIeyaTHOH (opme,

— B (popMe IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIi TIepedeHb MOXKET OBITh KOHKPETHU3UPOBaH B 3aBUCUMOCTH OT KOHTHMHIEHTA
00yJaronuxcs.
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9. Springer Journals Archive: https://link.springer.com/

10. Nature Journals: https://www.nature.com/

11. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

12. Springer Materials: http://materials.springer.com/

13. Nano Database: https://nano.nature.com/

14. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

15. "Jlekropuym TB" http://www.lektorium.tv/

16. YuuBepcurerckas napopmarmonnas cucrema POCCHS http://uisrussia.msu.ru

HNudopmanuonHbie CIPABOYHBIE CHCTEMbI:
Koncynperant [lntoc - cipaBo4Hast mpaBoBasi cucteMa (JIOCTYII MO JIOKAJIbHOM CeTH ¢
KOMIIBIOTEPOB OMOINOTEKN).

Pecypchl ¢cB00OAHOTO 10CTYMA:

1. KubepJlennnka http://cyberleninka.ru/;

2. AMepHKaHCKas aTeHTHas 6asa maHHbIX hitp://www.uspto.gov/patft/

3. MuHucTepcTBO HAayKd M BbIcHIero oOpa3oBanus Poccuiickoit deneparum
https://www.minobrnauki.gov.ru/;

4, ®denepanbHbIil Iopran "Poccuiickoe oopazoBanue” http://www.edu.ru/;
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https://e.lanbook.com/book/206057
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.ccdc.cam.ac.uk/structures/
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https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
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https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/

5. Nudopmannonnass cuctema "EanHoe OKHO JoCTynma K 00pa3oBaTelbHBIM
pecypcam" hitp://window.edu.ru/;

6. Enunas xosmrekums 1udpoBBIX 00pa3oBaTebHBIX pecypcoB  hittp://school-
collection.edu.ru/ .

7. Cnyx0a TeMaTHYECKHX TOJKOBBIX ciioBapei http://www.qglossary.ru/;

8. CnoBapu u sHIMKIoIeuu Nttp://dic.academic.ru/;

9. O6pa3zoBarenbHbIi mopran "Yueba" hitp://www.ucheba.com/;

10. 3akonompoekT "O6 obpazoBanuu B Poccuiickoit @eaeparun'. Bompockl  0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHbBIE 3JIEKTPOHHBbIE 00pa3oBaTeibHble M HWH(POPMAIMOHHBbIE PeCypPChl

KyoI'Y:

1. ONEKTPOHHBII KaTaJjor Hayunon O6ubImoTeKku KyoI'Y
http://megapro.kubsu.ru/MegaPro/Web

2. OneKTpOHHAas o6ubimoreka TPYIOB YUEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena Moy IbHOTO AuHaMH4YecKoro odyuenus http://moodle.kubsu.ru

4. baza y4eOHBIX IUIaHOB, Y4€OHO-METOAMYECKHX KOMIUIEKCOB, MyOJUKaUud U
koHpepentwmii http://infoneeds.kubsu.ru/

5. bubmmoreka  uHGOpPMAIMOHHBIX  pecypcoB  Kadempsl  HMH(OPMAIIMOHHBIX
oOpasoBaTenbHBIX TexHOorui http://mschool.kubsu.ru;

6. DnexTpoHHbIH apxuB gokymenToB KyoIl'VY http://docspace.kubsu.ru/

7. OnexTpoHHbIe 00pa3oBaTeNbHBIE pecypchbl Kadeapbl HHPOPMAITMOHHBIX CHCTEM H

TexHosiorui B oopazoanuu Ky6l'Y u HayuHo-meroandeckoro xxypHaia "IHIIKOJIBHBIE TTOJIbI"
http://icdau.kubsu.ru/

6 MeToguyeckne yKazaHus JJIs 00y4alomIMXCsl 0 OCBOEHUIO TMCUUIINHBI (MOTYJIs1)

VYcnenHoe OCBOGHHME JUCHUIUIMHBL MPEANOJaraeT akTUBHOE, TBOPUYECKOE Yy4dacTHe
CTYJEHTA IyTEM IJIAHOMEPHOM, MOBCEAHEBHON pabOTHI.

OO0uue pekoMeH AT

W3ydeHre AUCHUIUIMHBI CIEIyeT HAYMHATh C MPOpadOTKH paboyeil mporpaMMebl, 0c000e
BHHUMaHUE, yJeJss LeJsM U 33/1a4aM, CTPYKTYpE U COIepKaHHIO Kypca.

PaboTa ¢ KOHCIIEKTOM JIEKIIHIA.

[IpocMoTpuTe KOHCHEKT Cpasy IMOCHE 3aHATHI, OTMEThTE MaTepuall KOHCIEKTA JICKIUH,
KOTOpPBIN BbI3BIBACT 3aTpydHEHHs i mnoHuMaHus. [lombiTaiitech HaWTH OTBETHl Ha
3aTpyIHUTENbHBIE BOMPOCHI, HCIIONB3YsI PEKOMEHAYEMYIO TUTepatypy. Eciu camocTosTensHO He
yaaJochk pa3o0paThCcs B MaTepuaiie, cHopMyJIUpyHTe BOMPOCHI M OOpaTHTECh 32 TOMOIIBIO K
MPENO/IaBaTeNII0 Ha KOHCYJIbTAIMU WX ONvKaliied nekiuu. PeryispHo OTBOAUTE BpeMs Ui
MOBTOPEHHUS TPOIJACHHOTO MaTepuaina, MpOBepsis CBOM 3HAHMUSA, YMEHHUS U HABBIKU IO
KOHTPOJIbHBIM BOIIPOCAM.

Jlexnuu SBJISIOTCS OJHMM U3 OCHOBHBIX METOJOB OOYYECHHS IO JUCIUILTUHE, KOTOPHIC
JOJIKHBI PEIIaTh CIEAYIONIUE 3a0auu:

— M3JIOKHUTh BAXKHEHMIIMI MaTepuaja MporpaMMbl Kypca, OCBEHIAIOIIMI OCHOBHBIE
MOMEHTBHI;

- pa3BUTh y CTYJEHTOB MOTPEOHOCTh K CaMOCTOSTENIbHON paboTe Haj y4eOHOU
HAay4YHOU JIUTEpaTypoil.

C 1embIo KOHTPOJIS U IOJITOTOBKU CTYICHTOB K M3YYEHHIO HOBOW TEMbI BHAYaJle KaXI0TO
MPAKTUYECKOT0 3aHATHUS TPENoJaBaTe]eM IMPOBOAUTCS HWHAUBUAYAIbHBIM WX (POHTATbHBIN
YCTHBIA ONPOC TI0 BBIMOJIHCHHBIM 3aJaHUSIM TPEIbIIyIneld Tembl. KpuTepuu OICHKH: —
MPABUJIBHOCTh OTBETA IO COJCPIKAHUIO 3a/1aHuUs (YUUTHIBACTCS KOJIMUYECTBO U XapaKTep OMMOOK
MIPU OTBETE);

— TIOJTHOTA | TTyOMHA OTBETA (YUMTHIBACTCS KOJMUYECTBO YCBOCHHBIX (DAKTOB, MOHSATHH U
T.IL);
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— CO3HATENLHOCTh OTBETA (YUUTHIBACTCS IOHUMAHHUE M3JIaraeMoro MaTrepuania);

— JIOTMKa W3JIOKEHWs] MaTtepuayia (YyYUTHIBAETCS YMEHHE CTPOWTH IIEIOCTHBIMH,
MOCJIEZIOBATEIBHBIA PaccKas, TPaMOTHO TOJIb30BAThCS CTICIIMATLHON TEPMHUHOJIOTHEH);

— palMOHAILHOCTh HWCIOJBh30BAHHBIX IMPUEMOB W CIIOCOOOB pEHICHHS TOCTaBICHHON
yueOHOI 3a1auu (YUUTHIBACTCS YMEHHUE UCIIONIb30BaTh HAMOOJIee MPOrpecCUBHBIC U A PEKTUBHBIE
CIOCOOBI TOCTHKEHUS 1SN ),

— CBOEBPEMEHHOCTh W A(PPEKTHBHOCTh WCIOIB30BAHUS HATJSIHBIX TOCOOMH W
TEXHUUYECKHX CPEJICTB IMPHU OTBETE (YUUTHIBAECTCS TPAMOTHO H C TMOJIb30M IPUMEHSTH HATJISJHOCTh
Y JIEMOHCTPAIIMOHHBIN OTIBIT IIPH YCTHOM OTBETE);

— HCIIOJIb30BaHKE JIOTIOJHUTEIHLHOTO MaTepHraa (00s3aTeIbHOE YCIOBHE);

— paIMOHATIBHOCTh MCIIOJIL30BaHUSI BPEMEHH, OTBEICHHOTO HA 3aJaHue (He omo0pseTcs
3aTSIHYTOCTh BBINIOJHEHHS 3a/I1aHUs, YCTHOTO OTBETa BO BPEMEHH, C YYETOM HHIIMBHIYaTbHBIX
0COOEHHOCTEH CTYJEHTOB).

Pa3BepHyTBIi OTBET CTyAEHTa MIOJDKEH MPEACTaBISATh COOOM CBsI3aHHOE, JIOTHUYECKH
MOCJICZIOBATEIbHOE COOOIEHHE Ha 3aJaHHYI0 TeMy, IIOKa3blBaTh €r0 yMCHHE IPUMCHSTH
oTpeeNeHus], MPaBuiia B KOHKPETHBIX CIydasx.

MeTtoanyeckne peKOMeHIAIUH JJISl MOATOTOBKH K KOHTPOJIbHBIM Pad0TaM U HANIMCAHUSA
KOHTPOJIbHBIX padoT

[Ipy moaroToBke K KOHTPOJHHOW paboTe W UTOrOBOMY TECTUPOBAHHMIO HEOOXOAUMO
BHHUMATEJIbHO IIPOYUTATH COCTABIECHHBIE PAHEE KOHCIEKTHI JIEKIMH. OTBETUTHh HA KOHTPOJIbHBIE
Bompochkl. CBEpUTh CHOHCOK BOIMPOCOB ¢ wuMeromehcs wuHbopMmarmen. Hemocraromnyro
MHPOPMAIIHNIO HEO0X0AUMO HAaUTH B yUeOHUKAX (YU4E€OHBIX MOCOOUSAX) WIIM B IPYTUX UCTOYHUKAX
UHGOpPMAIIHH.

KonTtposnpsHast paboTa mpoBOIUTCS B MUCBMEHHOU (hopMe.

KontponbsHble paboThl OOBIYHO COJIEPXKAT HECKOJIHKO BONPOCOB M MMEIOT HECKOJBKO
BapuaHToB. CTyneHT nuOO caM BbIOMpAaET OJUH U3 MPEUIOKEHHBIX BAPUAHTOB, JHOO
IpenoaaBaTelib 3aKperuIsieT 3a KaX/IbIM CTYJEHTOM OINpeAe/eHHbI BapHAHT.

MeTtoauyeckue peKOMeHIAlUH 1JIsl NOATOTOBKH K OBICTPOMY M CbMEHHOMY OIPOCY
«0JIMII-0NIPOCY» U NMPOBeAeHUsI OBICTPOro MUCHMEHHOI0 ONPOCa «OJHI-0IIPOCa»
boicTpblil TUCBMEHHBIN OMPOC «OJIUI-OMPOC» CIOCOOCTBYET PAa3BUTHUIO MBICIUTEIHLHOTO
nporiecca, pa3BUTHIO CIIOCOOHOCTH K CHCTEMHOMY MBIIIUICHHUIO U aHAJIH3Y, & TAK)KE 3aKPETIICHUIO
3HAaHUM y BCEX CTYJIEHTOB OJHOBPEMEHHO.

[Tpu moAroToBKe K «ONHII-OMPOCY» MPENoJaBaTeNb JODKEH 3apaHee MPUTOTOBUTH CITCOK
CTYJEHTOB U HAaIlMCaTh CAMbIE BaKHBIE, HO IIPU 3TOM Y3KHE U JIOTUYECKHU CBSI3aHHBIE BOIIPOCHI T10
COOTBETCTBYIOILIEH TEME.

Kaxxmomy cTyneHTy BbIIaeTCS CBOW COOCTBEHHBIN, Y3KO COPMYIHUPOBAHHBIA BOIPOC.
OTBeT A0KeH ObITh YETKUM W KpaTKUM, COJEpXAallluM BCE OCHOBHBIE XapaKTePUCTUKU
ONMCBIBAEMOTO MTOHSITHS.

MeToanueckue peKoOMeHIalMH VISl IPOBeIeHUs IK3aMeHa

CTyZ[eHTBI 06$I3aHBI CAaTh 3K3aMCH B COOTBCTCTBUH C PACIIMCAHUCM U y‘-Ie6HBIM IIJIAHOM.
DK3aMeH M0 JUCIUILUIMHE TpecienyeT Ielb OLEHUTh PadoTy CTyAeHTa 3a Kypc, MOJy4YeHHE
TCOPETHICCKUX 3HaHI/II>'I, HUX TPOYHOCTH, PA3BUTHUC TBOPUYCCKOI'0 MBIIIICHUA, HpI/IO6p€TCHI/IG
HABBIKOB CaMOCTOSATEILHOMI paGOTbI, YMCHUC TNPUMCHATH ITIOJYYCHHBIC 3HAHHA I PCUICHHUA
MPAKTUYECKUX 3a]1a4.

CDopMa IMPOBCACHNA 3K3aMCHA: YCTHO WJIM INHNCbMCHHO YCTAaHABJIIMBACTCSA PCUHICHUEM
kadenpel. Pe3ynpTar cmaum SK3aMeHa 3aHOCUTHCS TIPENoJaBaTelieM B 3K3aMEHAIMOHHYIO
BEJIOMOCTb U 3a4ETHYIO KHUXKKY.

B ocBoennu AUCHUINUIMHBI MHBAJIWAAMU W JIMOHAMU C OTpaHUYCHHBIMH BO3MOXXHOCTAMMU
3I0pPOBBsl OOJIBIIIOE 3HAYEHUE HMEET WHIWBHIyaldbHas ydeOHas paboTa (KOHCYJIbTallUU) —
JIOTIOJTHUTEIFHOE Pa3bsiCHEHNE y4eOHOro MaTepurania.
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I/IHI[I/IBI/II[yaJ'IBHBIC KOHCYJIbTallUU 110 HOpCIMETY SABJIAKOTCA  BaKHbIM q)aKTOI)OM,
CHOCO6CTBYIOH_[I/IM HHIAWBUAYAJIU3alluN 06yquH;1 1 YCTAHOBJICHHUIO BOCIIUTATCIIbHOT'O KOHTAKTa
MCXKAY IMpenoaaBaTejicM U 06y‘-IaIOHII/IMCSI HHBAJIMAOM WA JIMOOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMMU 3J0POBbI.

7 MaTtepuajibHO-TeXHHYeCKOe o0ecnevyeHue mo JUCHUIInHe (MO1yJ110)

HaumMeHoBaHMe crieqUanbHBIX OCHAILEHHOCTD CHeNHaTbHBIX [NepeveHp TULEH3NOHHOTO

NIOMEILEHUI1 OMELEHU POrPaMMHOI0 00ecredeHus
VuebHbIe ayJnTOpUH it | Mebenb: yueOHass MeOelb Microsoft Windows
NPOBE/ICHHS 3aHITUH JIEKIMOHHOTO | TexHuuYecKkue cpecTBa 00y UeHHS: Microsoft Office Professional
THIIA 9KpaH, POEKTOP, KOMIBIOTEP Plus
(aya. 332c, r. Kpachomap, yi.
CraBporosibekas, 149)
VuebHbIe aynTOPUHN it | Mebenb: yueOHas MeOelb Microsoft Windows
TPOBE/ICHHS 3aHATHI | TeXHUYECKHE CPENCTBA OO0y UCHHSL: Microsoft Office Professional
CEMHMHApCKOr'0 THIIA, TPYNIOBBIX U | 9KPaH, IPOEKTOP, KOMIBIOTED Plus
WHIUBUIYATBHBIX  KOHCyJdbTanuii, | O0opymoBaHne: MenoBas JOCKa
TEKYLIEro KOHTPOJIS u
MPOMEKYTOYHON aTTeCTaAluK
(aym. 332c r. Kpacromap, yi.
CraBponosnbckas, 149)

Jns  camocroATenbHOM  paboThl  OOyyaromMXcs  IPEeIyCMOTPEHBI  TOMEIICHUs,

YKOMILUICKTOBAHHBIC CIECIUAIN3UPOBAHHON MEOEIIbI0, OCHAIICHHBIC KOMIBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO MOJKITIOYCHUST K ceTH «MHTepHeT» M obecrieueHreM JIOCTyMa B 3JICKTPOHHYIO
WHGOPMAIIMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

HanMenoBaHnue oM eIeHni s
CaMOCTOSITEIBHON paboThI

OCHAaIIIEHHOCTh TIOMEIeHIH 115
CaMOCTOSITENIbHOI paboThI

Ilepeyens IM1I€H3UOHHOTO
MPOTPAMMHOTO 00CCIICUCHUS

00yJarontuxcs 00yJaroIuX Cst
ITomemmenue nis caMocTosITeTbHON | Mebens: yueOHas MeOenb WinSvrDCCore ALNG
paboTbl oOy4aromuxcs (untanbHblid | Komriekr crennanmsuposannoit | LiICSAPk MVL 2Lic CoreLic
3a1 HayuHoit OuOImoTeKu) MeOeIn: KOMITBIOTEPHBIC CTOJIBI EES

O0opymoBaHUE: KOMIBIOTEPHAS TEXHHUKA
C TOJKJIIOYEHHEM K HWH(OpMaIMOHHO-
KOMMYHUKAaIMOHHOI cetu «IHTepHeT» 1
JIOCTYIIOM B JJIEKTPOHHYIO
MHPOPMAITIOHHO-00pa30BaTEIbHYIO

cpeny o0Opa3zoBaTEIbHON OpraHH3aIny,
BeO-KaMephl, KOMMYHHUKAI[MOHHOE
obopyznoBaHue, o0ecrieunBaroIee
JIOCTYIT K CETH HHTEepHET (TIPOBOIHOE
COeMHEHNE u OecripoBoHOE
coenuuenne 1o texHonorun Wi-Fi)

Microsoft Office Professional
Plus
Koncynsrantlroc

Tlomenienue st caMOCTOSITEIBHOM
paboter obOyuaromuxces (aya. 329c,
401c, T. KpacHonap, VL.
CraBpomnonsckas, 149)

Meobenb: yuebHas mebenn

Kommekt CIeLUaTIU3UpOBaHHOU
MeOeH: KOMIBIOTEPHBIE CTOIBI
O6opyaoBaHre: KOMIBIOTEPHAS TEXHUKA
C TIOAKIIOYEHHEM K HH(POPMAINOHHO-
KOMMYHUKaIMOHHOI cetn « MHTepHeT» N
JIOCTYTIOM B IIEKTPOHHYIO
nH(pOpMAOHHO-00Pa30BATENbHY O

cpeny 00pa3oBaTeIbHOW OpraHW3alvy,
BeO-KaMepBHl, KOMMYHUKAIIUOHHOE
obopynoBaHue, obecrieunBaromiee

JOCTYH K CEeTH HUHTEepHET (IIPOBOJHOE
COEIMHEHNE u OecrpoBOIHOC
coeauHenue o texuonmoruu Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
Crnenuann3upoBaHHOE
nporpaMmmMHoO¢C 06ecnequI/Ie
cepun «IKOJIOT» (YIIP3A
«29KOJIOI'», ITIB-2KOJIOT,
MHBEHTAPU3AILINA,
MATUCTPAJIB-I'OPO/I,
ATII-DKOJIOT, HJIC-
DKOJION)

Fenix Server Academy
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