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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 Heabp ocBOeHHS AUCHUILUIMHBI COCTOUT B (OPMUPOBAHHUU TMPEICTABICHHUNA O
TEOPETHYECKUX OCHOBAX IMPOTHO3UPOBAHUS YCIOBUM 00pa30BaHUs TOPIOYNX M B3PHIBOOITACHBIX
CHUCTEM, OIpE/eNICHUE MapamMeTpOB WHUIMHPOBAHUS TOPEHUS M B3pPbIBA, a TAKXKE OLICHKHU
BO3MOJKHOCTH TI€pexojia TOPEHHS BO B3PHIB.

1.2 3agaun AUCHUILIMHEI.

1.  O3HakoMHTbH C TEOPUSMU TEIUIOBOTO U LIETTHOTO B3pPbIBA, 3KUTAHUS U PACIIPOCTPAHEHMUSI
[IJIJAMEHU, JETOHALUY U YAAPHBIX BOJIH.
2. CdopmupoBaTh 3HAHHS YCIOBUI BOSHUKHOBEHHS M PACIPOCTPAHEHUS TOPEHUS, YCIOBUI

Iepexoa TOPEHUsl BO B3pbIB, MApaMETPOB T'OPEHUS ra3oB, XKHUIKOCTEH M TBEPHABIX TOPIOUYMX
MaTepHUalIoB.

3. OO6ecnednTh yCBOEHUE METOOB pacyeTa 00beMa U cocTaBa MPOyKTOB TOPEHMUS], TEIIIOTHI
U TEMIIepaTypbl TOPEHMS, OCHOBHBIX II0Ka3aTeled N0KAPHON OIACHOCTH.

1.3 MecTo AucuMIuInHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI IPOrpaMMBbl.

HucuumuinHa «Teopust ropeHuss U B3pbIBa» OTHOCUTCA K 00s3arenbHOM yactu brioka 1
yuyebHoro 1aHa. B cooTBeTrcTBUU ¢ pabOYMM yuyeOHBIM IJIAHOM JAMCLMILIMHA M3y4daeTcs Ha 2
Kypce 1o o4Hoi popme oOyueHus. Bua mpoMexxyTouHO aTTecTalum: 3K3aMeH.

N3y4yeHuto NUCHUIUIMHBI JOJDKHO HPEIIIECTBOBATh M3YYEHHE TaKUX IUCLUIUIMH, Kak
«OcHOBBI puznueckoil xumun» u «Pusuka». [lpu ocBoeHUN JaHHON AMCLMILIMHBI CIIyLIATEIN
JOJDKHBI  MMETh 3HaHMS 1O o0Illed, HeopraHuyeckod XuMuHU. JIUCHMIUIMHA sBIsSETCA
IPEIUIECTBYIOIEH INpPU HU3YYEHHU JMCLMIIIMH: «TeopeTuueckne OCHOBBI JKO3alUTHBIX
nporeccoB», «CHCTEMBbI 3aILUThI aTMOC(EPHD».

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJIbLHOM IPOrPaMMBbI
N3ydyenue naHHOM y4eOHOH AMCLMIIIMHBI HANpaBlIEHO Ha (OPMUPOBAHHUE Yy OOyYaromIMXCs
CIEYIOIIMX KOMIETCHIUN

KOJI 1 HAUMCHOBAHUE UHJUKATOPA

Pe3ynbTarhl 00yueHUs MO AUCIUILINHE
JIOCTUKEHUSI KOMIIETEHITUU

IIK-3 CnocodeH ucno/ib30BaTh nNpogeccnoHalbHOe NPOrpaMMHoe ofecneyenune 1Is c6opa, o6padoTku u
nepegauyn uHGOPMAINU W COBPeMeHHbIE CPEACTBA BbIYMCJIUTEJ]bHOH TeXHHKH W HHPOPMAIMOHHO-
KOMMYHHKAIHOHHBIE TEXHOJOTHH VISl MATeMAaTHYeCKOr0 MO/eTMPOBAHMSI IPOLIECCOB B TexHoc(epe

UIIK-3.1. Hcmomp3yer mpodeccroHampHOE | 3HaeT mpodeccroHaIbHOE MPOrPpaMMHOE 00ecTIedeHre It cOopa,
nporpaMMHOe obecriedeHne Juis  cOopa, | 0OpaboTKM M mepenadu HHGOPMAINH, U COBPEMEHHBIE CPECTBa

00paboTkM ¥ mepegadyd HHGOPMAIMM W | BBIYHCIUTEIBHOM TEXHUKU u HHPOPMALMOHHO-
COBpPEMEHHBIE CPEICTBA BBIYMCIUTEIbHONW | KOMMYHHMKAIIMOHHBIE  TEXHOJOTMH  JUIS ~ MaTeMaTHYeCKOro
TEXHUKH u UH(OPMAIIMOHHO- | MOJEIUPOBAHUS, OCHOBHBIC 3aKOHBI M BHIPXKAIOIINE YPABHEHNUS B
KOMMYHHUKAIIMOHHbIE ~ TEXHOJOTMH Uil | 00JacTH MOAEIMPOBaHUS (PU3NKO-XUMHUYECKUX POLIECCOB

MaTeMaTH4eCcKOro MOJEMPOBAHKA | YMeEeT OCYIIECTBIITh IOUCK U HCIIOIb30BaTh NpodecCHoHaNbHOE
TIpoLIeCCOB B TexHOC(hepe IpoTrpaMMHOE obecriedeHue s coopa, o6paboTku U mepemadu

HHPOPMALIMU, W COBPEMEHHBIC CpPEJCTBA BBIYHCIUTEIBHON
TEXHUKA W WHPOPMANHUOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTHU
JUTSL MATEMaTHIECKOTO MOJICIIMPOBAHHUS IPOLIECCOB B TEXHOCHEpE,
HCIOJIB30BaTh ~ OCHOBHBIC  BBIPKAIONINE  ypPaBHEHUS  JUIA
MaTEeMaTHYECKOTO  MOJAEIHPOBAHUS  PA3MUYHBIX  (DHU3HKO-
XUMHYECKHX IIPOILECCOB

Brnanmeer, BHeapser wu pa3pabareiBaeT TPOQECCHOHAIBHOE
MporpaMMHOE obecriedeHne st coopa, oOpabOTKHU U Tepenadn
nHPOPMALMK ¥ COBPEMEHHBIE CPEICTBA BBIYHMCIMTEIBHON
TEXHUKH W WHOOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH
JUISl MATEMaTHYECKOT0 MOICTIMPOBAHMS IPOLIECCOB B TEXHOChEpe,
OCHOBHBIMH NOAXOAaMH K MOZACIUPOBAHUIO (PU3NKO-XHUMHUUECKHX
MpPOLIECCOB ISl PELICHUS] IPAaKTHYECKHX 3a7ad B HaydHO-
HCCIICIOBATEIbCKON M MPOGBECCHOHAIBHOM IS TEIbHOCTH




2. CTpyKTYypa U colepKaHue TUCHUILINHBI

2.1 Pacnipenesienne TPyA0EMKOCTH TUCUUILJIMHBI IO BUAaM padoT

OO6mast TpyJo€MKOCTh JAWCIMILIUHBI cOCTaBlsieT 4 3adeTHbIX enwnwmil (144 dacoB), ux
acmpe/esieHre 0 BUIaM paboT MpeICTaBICHO B TabIuIe

Bunsr pador Bcero ®dopma o0yueHus
4acoB OuHas
4 cemecTp
(Jacer)
KoHTakTHasi padoTa, B TOM YucJIe:
AynauTopHbIe 3aHATHS (BCEro): 68 68
3aHATHS JCKIIMOHHOTO THIIA 34 34
MIPaKTUYCCKHE 3aHATHS 34 34
HNnas koHTaKTHasA padora:
KoHTpons camocTosTenpHOl paboTel (KCP) 4 4
IIpomexytounas atrectanus (MKP) 0,3 0,3
CamocTosiTeJbHAsi pa00oTa, B TOM YHCJI€: 36 36
IToaroToBka K ceMHHapam 11 11
[ToAroToBKa K YCTHBIM OIPOCaM 5
CamocTosTeNlbHOE HM3Y4YEeHHE pa3/elioB, CaMOIOATOTOBKA (IMpopaboTKa u
MTOBTOPEHHUE JICKIIMOHHOTO MaTepuajia M Marepuaia YYeOHHKOB M YYeOHBIX 10 15
0COOMiA, MOJrOTOBKA K MPAKTUYESCKUM 3aHSTHSIM, KOJUIOKBUYMaM U T.J1.)
IMoAroToBKa K TEKyIIEMy KOHTPOIIO 10 10
Kountpoasb:
[MoaroroBka K 9K3aMeHy 35,7 35,7
Oomasi Tpy10eMKOCTh qac. 144 144
B TOM 4MCJie KOHTAKTHas padora 72,3 72,3
3a4. eff 4 4

2.2 CopeprxaHue TUCHHUILINHBI
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIIUHBIL.
Pazpgensl (TeMbl) AUCHUIUIMHBI, U3y4aeMble B 4 ceMecTpe (ouHas ¢hopma 0byyenus)

KomnyecTBo yacoB
Bueayaut
Ne HamnmenoBanue pa3nenos (TeM) AyuTOpHas opHyas[
Bcero pabora
pabota
JI 113 JIP CPC
1. BBeneHre B TEOpHIO TOPEHUSI U B3PhIBA 12 4 4 - 4
2 OCHOBHBIC IOHATHS U ONpeAeIICHHs. SIBIIeHNs rOpeHHs U B3pbIBa. | 12 4 4 - 4
' OO0mrast XapaKTepUCTHKA
3 Xumuueckas TepMOJAMHAMIKA TOPSHUS U B3pbIBa. Pacuer 12 4 4 - 4
) TeI0BhIX 9 ()EeKTOB peakiuii ropeHus
4 KuneTuka peakiiuii TopeHust 1 B3pbiBa. Pacyer ckopoctu peakuuii| 12 4 4 - 4
TOPCHHUS
5. MacconepeHoc 1 Teronepeaada B Ipolreccax TOPeHHs 12 4 4 - 4
6. Teopusi ropeHus Ta30BO3AYIIHBIX M APOBO3AYIIHBIX CMecen 12 4 4 - 4
7. Teopusi ropeHus] AUCHEPCHBIX U TOPIOYUX MaTEPHAJIOB 12 4 4 - 4
8. Teopus TEIJIOBOTO B3phIBa 10 3 3 - 4
9. Hamnpasnenus pa3BuTusi TEOPUH TOPEHUS M B3PhIBa 10 3 3 - 4
HUTOI'O no pasoenram oucyuniurvl 104 | 34 34 - 36
KonTtpons camocrosrensroi padoter (KCP) 4
IIpomexyTounas arrecraius (MKP) 0,3
[ToaroToBka K 3K3aMeHy 35,7
OO6mas TpyJ0€MKOCTh IO JUCIMILTHHE 144

[Tpumeuanue: JI — nekmuu, [13 — mpaktuueckue 3ansaTus / cemuHapsl, JIP — maGopatopHbie
sarsaTusi, CPC — camocrositennpHas paboTa CTyIeHTa



2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHd JeKINOHHOI0 THIIA

HaumeHnoBanue pazaeciia

®dopMa TeKyLIEro

TEOPUU TOPEHUS U
B3pBIBa

B3pbIBa. Hcnonb3oBanue METOAO0B TCOPUU I'OPCHUSA U B3pbIBa
JUT TIPOTHO3UPOBAHUA U obecreyeHust 6€30MacHOCTH

No (Tembl) Cogepxanue pazjena (TeMbl) KoHTpOIA
1 2 3 4

1. |BBeneHue B TeOpHIO IIpenmer kypca, ero uenu u 3agaud. Hayuno-texHudeckuit YO

TOPEHUs U B3phIBa nporpecc u npobiemMa B3pbIBO- U T0Kap0o0e30MacHOCTH B
TexHocdepe. 3HaUeHNE Kypca Ul 00ecTIedeHUs
TIPOTHO3UPOBAHUS B3PHIBO- 1 TT0Kap00OE30MacHOCTH B
TexHochepe.

2. |OCHOBHBIC IOHATHS U IlonsTne ropenus u B3pbiBa. TemnoBoi u nenHoi Mmexanuzmsl |KP
omnpesieNicHus. SIBICHUsT [TOPEHUA M B3PhIBA. POJIb KATAMMTHYIECKUX NPOLECCOB U
TOpEHHs H B3PhIBA. mnddysnn. Kputnueckue sBienns. Bocrumamenenne u
O6uias xapakTepuctuka |3@kuranue. [Ipenesb caMOBOCIIAMEHEHHS CMECH BOJOPO/IA €

kucnopoaoM. Kputndeckue siBinenus. Bepxuuii u HI>KHUAN
KOHIICHTPALMOHHBIE IPe/IeNbl BOCINIAMEHEHUSI.

3. |Xumuyeckas OYHKIMY COCTOSHUS U OCHOBHBIE TEPMOJAUHAMUYECKUE BO, P3
TEPMOJMHAMUKA FOPEHHs [COOTHOIIEHHS. Y PAaBHEHHS COCTOSHMS UICAIbHBIX U
U B3pbIBa. Pacuer peanbHbIX ra3oB (ypaBHeHHe BaH-nep-Baannca, ypaBHeHue ¢
TEIOBBIX (B (eKToB BUpHANbHBIMU K03 uimenTamMu). TepMOXUMUSL.
peaxIyii TopeHust

4. |Kuneruka peakuui [onsarue ckopocT XUMUIecKoi peakuuu. CKOpoCTh YO, P3
TOpPEHUs U B3PhIBA. 00pa3oBaHMs KOMIIOHEHTA. JHEPTUs AKTHBALIUH.

Pacuer ckopoctu Heob6xoaumble 1 10CTaTOYHbIE yCIOBHUS IPOTEKAHNS PEAKIINH.

peaxIuii ropeHus 3aBHCHMOCTh CKOPOCTH PEAKLIMU OT KOHIEHTPALUU
KOMIIOHEHTOB, OT JABIICHHS U TEMIIEPATYPBhl. 3aKOH
JEACTBYIOIUX Macc. MONEKyJIIpHOCTD U MOPSA0K PEAKLUU.
DrneMeHThl popManbHOI KuHEeTHKU. Peakuuu 1-ro, 2-ro u 3-ro
nopsiakoB. KuHeTnka ciokHbIX peaknuil. JIBycTOpoHHHE
(obpaTtumbie) peakiuu. ITapaiienbHble pEaKilvH.
ITocnenoBarenbHbIE peakuu. ABTOKATATUTUYECKUE PEAKITUH.
Llennsle peakuuu. PazeTBisitomuecs U Hepa3BETBRIAIOIIUECS
nenu. LlemHoit MexaHU3M H €ro cTagud. Polb memHbIX
peaxiuii B TENJIOBOM CaMOBOCITIAMEHEHHUH. Y paBHEHHE
AppeHuyca U TeIIOBOH B3PbIB.

5. |MacconepeHoc u [Momobue mporieccoB MaccorepeHoca 1 TeIonepeayun. KP, P3
TeIonepeaya B TemnonpoBogHOCTE M NG Qy31s B HETIOIBIKHOH Cperie.

HpoIeccax FOPeHHs 3akonsl Oypre 1 Puka. YpaBHEHUSI KOHBEKTUBHOI'O IIEpEHOCA

Tera ¥ BemecTsa. CBOOOHAS M BEIHYK/ICHHAS! KOHBEKIIUSI.
JlamuHapHOe U TypOyJIeHTHOE IBHKEHUE KUAKOCTH (Taza).
[ounsitre muddysuonuoro cinos. Koaddurments: temso- n
MmacconepeHoca. Teopus mogo6us. YpaBHeHue OagaHca
Macchl. YpaBHEHHE OajaHca BEIIECTBA U TEIUIOBOW SHEPTUH.
YpaBHeHue OanaHca KOJIMIECTBA JIBHIKESHUSI.

6. |Teopus ropenus OO6m1ast XxapaKTepUCTHKA IUTAMEHH U 3aKOHOMEPHOCTEH ero YO
ra30BO3YIIHBIX U pactpoctpanenus. @opma (ppoHTa IUTAMEHN U TIOHSTHE O
MapOBO3AYIIHEIX cMeceil |HOPMalbHOM ropeHut. Paciinpenne npoayKTOB FOPEHHUSL.

XapakTepHble PeXUMbI HOPMAJIBHOTO TOpeHusi. MeToasl
H3y4eHUs TOPEHHUs Ta30B. Teopust HOpMaJIbHOTO TOPEHUSI.
TemomaccooOMeH npy ropeHnH. MexaHu3M Iepexoza
TOpEHUs B JIETOHAIHIO.

7. |Teopus ropeHus CwmemanHas 1u¢dy3noHHas U XUMUYECKast KHHETHKA BO, P3
JIMCTIEPCHBIX W TOPIOUHX |TOpeHus. Briasinenne numutupyromen cranuu. Teopus
MaTepuajoB TOPCHUA METAJIIIOB.

8. |Teopus TerioBoro BbIBOJ OCHOBHOTO HECTALTMOHAPHOI'O YPAaBHEHHUS AJIS KP
B3pEIBA Temneparypsl ropeHusi. CTaluoHapHasi TeOpusl TEIIOBOrO

B3pHIBA.
9. |HanpaBnenwus pa3Butusi |AKTyajbHbIC HAIIPABJICHHS PA3BUTHSI TEOPUU TOPEHUS U YO




MPOU3BOACTBCHHBIX NPOLECCOB, MPOTHO3UPOBAHUA
‘{pe3BLI‘~IaI‘/IIHI)IX chyauHﬁ W JIOKAJIM3AlUHM UX MOCICACTBUIM.

2.3.2 3aHATHS CEMUHAPCKOI0 THNA (MPaKTHYeCKHe / ceMUHAPCKHe 3aHATHS/
JabopaTopHblie padoThI)

HpaKanecKne 3aHATHSA

®opma
Ne Hanvenosarne pasena TemaTnka IpaKkTHUECKUX 3aHATHH (CEMUHAPOB) TEKyIIETo
(Temsi) KOHTPOJIS
1 2 3 4

1. |Beenenme B Teopuio ropeHus (Vcmonbp30BaHIe TOPEHUS U B3phIBa B COBPEMEHHBIX YO
Y B3pBIBA TEXHOJIOTHUSX.

2. |OCHOBHBIE TTOHATHS U I'omorenHoe u rereporeHHoe ropenue. Pojib KOHBEKIINU. KP
omnpeneneHus. SIBneHus Pacnipenenenue Temiiepatyp v IMHAN TOKA B IIAMEHH.
ropenus u B3pbiBa. O0IIas
XapaKTepUCTHKA

3. |Xumuueckas 3akoH ['ecca. Pacuet TermmoBEIX 3 PEKTOB peaKITiii. BO
TEPMOAMHAMUKA FOPEHHs M |3aBHCHMOCTB TEMI0BOro 3 deKra OT TeMnepaTypbl. 3aKOH P3
B3pbiBa. Pacuer termoseix  |Kupxrodda.
3¢ (eKToB peakuuii TopeHHs

4. |Kuneruka peakiuii ropenus |[Ipumeps! peakiuil B3auMoieHCTBHS BOJOPO/IA C XJIOPOM YO
u B3pbIBa. Pacuer ckopoctr  |(peakuus boxenmreiina) u Bogoposa ¢ kucnopojaom. Llennoi P3
peaxiuit ropeHus MEXaHM3M | ero ctaguu. [loayocTpoB BocIIaMEeHEHUS.

MaremaTHyecKkoe ONMCAaHUE [ETHBIX PEeaKIHi.

5. |MacconepeHoc u YpaBHEHUsI KOHBEKTUBHOTO IIEPEHOCA TEIlIa U BEIIECTBA. KP
TerIonepeaada B nponeccax |CBOOOAHAS M BBHIHYKJECHHAS KOHBEKIIHS. P3
TOPEHUS

6. |Teopus ropenus Temmomaccooomen npu ropennn. Koadduiment YO
ra30BO3IYIIHEIX 1 MOJIEKYJISIpHOTO TiepeHoca. [logo0Oue noneit temmepaTypsl 1
MapoBO3YyIIHbIX CMECEH KOHIICHTPpALINH.

7. |Teopus ropeHus I'openue yrias. AHanu3 3aBUCHIMOCTH CKOPOCTH TOPEHUS OT BO
JUCHEPCHBIX U TOPOYUX CKOPOCTH MPOAYBKH BO3JyXa U OT TEMIICPATYPHI. P3
MaTepuaaoB

8. |Teopwus TernoBoro B3peiBa  |CTannoHapHas TEOPHs TEMJIOBOTO B3pbIBa. Kpurnueckue YO

ycnoBust. OtnipeziesieHre TeMIiepaTypbl BOCIIAMEHEHUsL. Y4eT
TETJIOOTAAYH.

9. |HampaBieHus pa3BUTHA Hcrionp30BaHne METOZIOB TEOPHU TOPEHUS U B3pPhIBA JIIS YO

TEOPHH TOPEHHUS ¥ B3pbIBa  [IPOTHO3MPOBAHMSA M oOecreueHus 0e30MacHOCTH
HPOHU3BOJCTBEHHBIX NPOIECCOB, MPOTHO3UPOBAHUS
Ype3BBIYANHBIX CUTYAIlMH M JIOKAJIHM3AIMU UX TOCJIEACTBUH.

Pemenwue 3amau (P3), yeraslit onpoc (YO), «omui-onpocy (bO), kouTponsHas padora (KP)

[Ipn  wn3yueHun

JUCHUITIINHBI

MOTYT  IPUMEHSATCA

JTUCTaHIIMOHHBIE 00pa3oBaTeNbHbIe TeXHOJIOTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBbie paboThl He peyCMOTPEHbI Y4eOHBIM MJIAHOM

ANIEKTPOHHOE

o0yueHwue,

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHus AJIs1 CaMOCTOATEIbHOH padoThl
00y4aroIUXCcH Mo JUCUMILIMHE (MOTYJII0)

Hepequb y‘l€6H0'M€TO,Z[I/ILICCKOFO obecrneueHus JUCHUINIWHEBI I10 BBIITIOJIHCHUIO

TloaroroBka K yCTHBIM
ompocam

BY30B,
JKU3HEIESTEIbHOCTH"

HaIpaBJICHUIO 280100
280101.65

oOyJarommxcs o
CIELUaTbHOCTH

No Bun CPC N
CaMOCTOSTENFHOU paObOTHI
1 2 3
1. |I[ToaroroBka k cemunapam |Kyxun I1.I1. Teopus ropenns u B3pbiBa [TekcT]: yueOHOE TTOCOOHE IS CTYIEHTOB

"Be3onacHOCTh
"Be301macHOCTh




3. |CamocrosrenbHOE xuzHepestenbHoctH B TexHocepe / I1. I1. Kykun, B. B. FOmmun, C. I'. EMenbsHOB;

U3y4YeHHE Pa3JeioB, I'oc. oOpa3oBar. yupexaenue Boicuiero npod. oopasosanus "lOro-3amnaz. roc. yH-
CaMOIIOATr0TOBKA 1", Poc. roc. texnoin. yu-T uMm. K. 3. [fuonkosckoro (MATHU - PI'TY). - Mocksa:
(mpopaboTka u IOpaiir, 2017. - 435 c.

MOBTOpEHHE JIeKHOHHOTO |["aHomonbckuid, M.J. Pe3ynbraThl SKCIIEpUMEHTAIBHBIX HCCIIEA0BAHUN yIapHBIX
Marepuaia U MaTepuaita  |BO3JYLIHBIX BOJH IPH B3PhIBaX Ha 36MHOW MMOBEPXHOCTH [DIEKTPOHHEINH pecypc]
Y4IeOHUKOB B yUeOHBIX — DnexTpoH. naH. — Mocksa : ['opHas kaura, 2011. — 38 c. — Pexxum mocryma:
MOCOOMIA, MOArOTOBKA K https://e.lanbook.com/book/1498.

NPAKTHYECKUM 3aHATHAM, |MeToAMYeCKUe yKa3aHusl [0 OPTaHU3aHK CAMOCTOSTEIbHON pabOoThI.

KOJUIOKBHYMaM H T.1.) Y1BepkaeHs! kadeapoi puzndeckoit xumun, mpotokoa Ne 17 ot 11.05.2017 r
4. |[loarotoBka K TeKymeMy |MeToAn4ecKHue PEeKOMEHIAIMU K OPraHM3alluK ayUTOPHOU U BHEAY IUTOPHOM
KOHTPOJIIO (camocTOsTENBEHON) PabOThI CTYAEHTOB: MeToAnuecKue ykazanus / coct. T.I1.

Cropoxenko, T.b. Ilounnok, A.B., becnanos, H.B. Jlo3a. — KpacHonap:
Ky®6ancxkwuii roc. yu-1, 2018. 89 ¢

Y4eOHO-MEeTOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYaroImIUXCs U3
YUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3/10poBbsi (OB3) npenocrasisitorcs
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[0OPOBBS M BOCTIPUATHS HHPOPMAIIUH:

JLyist i1l ¢ HapyIeHUSIMH 3PEHUSL:

— B MieyaTHOM popme yBeIHueHHBIM HIpUdTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMU CTyXa:

— B mieyaTHoOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JLyist i1l ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIHLHOTO armapara;

— B IIeYaTHOM opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTAa.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. OOpa3oBaTeibHble TEXHOJIOTHHM, MPUMeHsieMble NPH OCBOCHHH IHCHUIIMHBI
(Monxyuis)

B Xozme wu3ydyeHHMs JOUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIb30BAHHME — CIEIYIOIIMX
00pa30BaTEeNbHBIX TEXHOJOTHM: JIEKIMH, MPaKTUYeCKHe 3aHATHsA, NpobiieMHOe oOyueHue,
MOJlyJIbHasE TE€XHOJOTHS, MOATOTOBKAa MHCbMEHHBIX aHAJIMTUYECKUX pabOT, CaMOCTOATEIbHAs
paboTa CTy/I€HTOB.

KoMmneTeHTHOCTHBIM MOAXO0Jl B paMKax MpenojiaBaHus JUCHUIUIMHBI pealn3yercs B
UCMOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TMPOEKTHBIX METOJUK,
MO3rOBOTO IITypMa, pa30opa KOHKPETHBIX CHUTyallMif, aHalu3a TeJaroru4eckux 3ajad,
Me1arorMYeckKoro KCIepruMeHTa, HHBIX (OpPM) B COUETAaHUM C BHEAYIUTOPHON pabOTOMH.

NudopmanionHble  TEXHOJIOTUH, TMpPUMEHSEMble TPU H3YYEHHHM  JUCLMILIUHBI:
UCTOJb30BaHUE  HMH(MOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnantuBHble 00pa30BaTEeNIbHBIE TEXHOIOTHH, TPUMEHSEMbIE IPH U3yUYEHUH TUCIUIUTMHBI
— JUIsl JIMIl C OTPaHMYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbsl IPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTAIMi C NCIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

Jna popmupoBanus npodeccHoHaIbHBIX KOMIIETEHLUH B IMpPOLECCE OCBOEHHUS Kypca
UCTIOJIb3YETCSl TEXHOJIOTUS MPO(eCcCHOHATBHO-PAa3BUBAIOILETO O0YUYeHHS, PeayCcMaTprBaroIas
HE TOJBKO TMepefady TEeOpeTHYecKoro Marepuaina, HO M CTUMYJIHMpPOBaHHE U pa3BUTHE
NPOAYKTUBHBIX MMO3HABATENbHBIX AEUCTBUI CTYJCHTOB (Ha OCHOBE ICHXOJOTO-NEAarornuecKon
TEOPHH MO3TATHOIO (POPMUPOBAHMSI YMCTBEHHBIX IEHCTBHM). AKTUBU3ALMH U NHTEHCU(UKALIUH
MIO3HABATEJIBHOTO IpoIlecca CIIOCOOCTBYIOT HCIIOJIb30BAaHHE MEIarOrMyeckor 3BPUCTHKH,
MOJIEJIMPOBAaHKE NTPOOJIEMHBIX CUTYalUI, MyJIbTUMEUIHbBIE IPE3EHTALUH B JIKLIMOHHOM KypCe.
B paMkax mpakTHUECKHX 3aHATHH NPUMEHSIOTCS METOABI MPOEKTHOro  OO0y4YeHHMH,


https://e.lanbook.com/book/1498

HCCJIEIOBATENILCKUE METObl, TPEHUHTOBbIE (DOPMBI, METOJ] KOHKPETHBIX CUTYyalllil, UTPOBBIC
TEXHOJIOTHH. B mpoiiecce caMOCTOSITEIbHON ACSITENHHOCTH CTYI€HTHI OCBAUBAIOT M aHATTU3UPYIOT
NepeI0OBON MeAarornyecKuil OMbIT, UCIOIb3Ysl UMEIOLIYIOCS JIUTEpaTypy U HH(OpMAaLUOHHbIE
TEXHOJIOTHH, BBICTYIAIOT C MPE3CHTAIUSIMHU Tepe]l yJaluluMUCs, BeayT MPOo(HOpPHEHTAIMOHHYIO

paboTy, HAKAIIMBAOT MOPTHOIHO Pa3padOToK.
Ui M1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSIMHU 3J0POBbSI TIPEIyCMOTPEHA OpTraHU3aIHs
KOHCYJIBTAIMH C UCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

pPa3HOYPOBHEBBIX 3aJaHUI,

4. OueHo4YHbIE CPeACTBA JJIA TEKYLIEro KOHTPOJISI YCIIeBAeMOCTH U IPOMEKYTOYHOM
arTrecTaluu.
OneHouyHble CpeAcCTBa MpeIHa3HAYeHbl MAJIi KOHTPOJS M OLEHKH 00Opa30BaTeIbHBIX
JOCTIKEHUH 00y4JaroINXCsi, OCBOMBIIKX MTPOrpaMMy ydeOHOW AUCHUTUIMHBI « Teopus ropeHus u
B3pbIBaY.
OIIGHO‘-IHI)IG CpCACTBA BKJIIOYACT KOHTPOJIBHBIC MATCpUaJibl JJId MPOBCACHHA TEKYLIETr0
KOHTPOJIsA B (OpME TECTOBBIX 3a/laHUM, JOKJIaJa-Mpe3eHTAllMd MO IMPOOJIEMHBIM BOIPOCaM,

pOJIEBOM  WIpHI,

aTTeCTallui B Q)opMe BOIIPOCOB U BaHaHHﬁ K 5K3aMCHY.

CUTYallMOHHBIX 33Jad U NPOMEKYTOYHOM

CTpyKTypa OLICHOYHBIX CPEACTB JAJIsl TEKYIIeil U MPOMEKYTOUHOM aTTeCTANNHU

Ne Kon n HanmeHoBaHue PesynbraTel 00yueHns HanMmeHoBaHHE OLICHOUHOTO CPEACTBA
n/m HHIIKAaTOpa (B cooTBercTBUM C 11. 1.4) Texkyuii [TpomexyTouHast
(B cooTBercTBHH C 1. 1.4) KOHTPOJIb aTTecTanys
1 HUIIK-3.1. Ucnons3yet 3HaeT npogeccruoHaIbHOS YerHbli onpoc Bompoc Ha
npodeccruoHaIbHOE IporpaMMHOE obecriedeHue aist coopa, sKk3ameHe 1-3
MIPOrpaMMHOE 00paboTKH ¥ mepenadn HHHOPMAIIHH,
obecrieuenwne 1 cOopa, Y COBPEMEHHBIE CPE/ICTBA
00paboTKu ¥ Tiepeaun BBIYHUCITUTENLHON TEXHUKU U
nHdopmanuu u MHPOPMALMOHHO-KOMMYHHKAIIMOHHbIE
COBpPEMEHHBIE CPEIICTBA TEXHOJIOTHH 11 MaTeMaTHYECKOT0
BBIUHCIIUTENIEHON MO/JICINPOBAHMS, OCHOBHBIE 3aKOHBI U
TEXHUKH U BBIpa)XaIoIIe YypaBHEHUS B 00JacTn
nHpopMannoHHO- MO/ICTIMPOBaHUS (PU3NKO-XMMHUUECKHX
KOMMYHUKaIMOHHbIE MPOLIECCOB
TEXHOJIOTUH JJIS
MaTeMaTHIecKOro
MOJIETTMPOBAHHMS
TIPOLIECCOB B TeXHOC(hepe
2 HUIIK-3.1. Ucnonb3yet 3HaeT npodeccrHoHaIbHOe KonTponbnast Bompoc Ha
npodeccroHaNbHOE porpaMMHOe obecnedenue s coopa, | pabora sK3aMeHe 4-8
IIPOrPaMMHOE 00paboTku 1 nepenayu nHGpopMauu,
obecnieuenne ais coopa, 1 COBpPEMEHHBIE CPEJICTBA
00paboTKu 1 Tiepeadn BBIYHCITUTENILHON TEXHUKN U
uHdopmanuu u MHPOPMALNOHHO-KOMMYHHKAIIHOHHEIE
COBpPEMEHHBIE CPEICTBA TEXHOJIOTHH 11 MATEMaTHIECKOTO
BBIYHCIIUTEIHLHOM MO/IETTMPOBAHHUS
TEXHUKH U
nHpopmMannoHHo- VYMeer ocymecTBIATh HOUCK U
KOMMYHUKaIOHHbIE HCIIOJIb30BaTh NPO(ECCHOHAIEHOE
TEXHOJIOTUH JJIS nporpaMMHOe obecriedeHue st coopa,
MaTEMaTUYECKOro 00paboTku 1 nepenayy HHPOpMaInH,
MOJICTNPOBAHUS 1 COBPEMEHHBIE CPEJICTBA
IIPOIIECCOB B TeXHOC(hEpe | BBIYUCIUTEIBHON TEXHUKH
MHPOPMALNOHHO-KOMMYHHKAIIHOHHEIE
TEXHOJIOTHH 11 MATEMaTHIECKOTO
MOJIETTMPOBAHMUS TPOIIECCOB B
TexHochepe
3 HIIK-3.1. Ucnomb3yeT ‘YMeeT ocyiecTBIsATh TOUCK U «bmui-onpocy» Bompoc na
npodeccruoHabHOE HCIIOJIE30BaTh MPO(ECCHOHATBLHOE Pemenwne 3amaq sk3ameHe 46-51
IPOTpaMMHOE MporpaMMHOC obecrieueHue JJIs C60pa,




obecrieuenue i coopa,
00paboTKH U Iepesadn
nHpOpPMALN 1
COBPEMEHHBIE CPE/ICTBA
BBIYHCIIUTEIHHOM
TEXHUKH U
nHpopMannoHHO-
KOMMYHUKaIOHHbIE
TEXHOJIOTUH JJIs
MaTeMaTHIECKOro
MOZCIUPOBAHUS
TIPOIIECCOB B TeXHOC(hEpe

00paboTky 1 nepesayy nHPoOpMaLny,
U COBPEMECHHBIC CPE/ICTBA
BBIYHCIIUTEIbHON TEXHUKH U
HH(POPMALMOHHO-KOMMYHHKAIIHOHHBIC
TEXHOJOTHH JJI1 MATEMaTHYECKOTO
MOJICITUPOBAHUSI IPOLIECCOB B
TexHochepe

Bragneer, BHenpsieT u pa3pabaTsiBaeT
npo¢ecCHOHAIBHOE IPOrPAMMHOE
obecneuenne ais cOopa, 00pabOTKH U
nepeaayn nHPOPMAaLU ’
COBpPEMEHHBIE CPEJICTBA
BBIYHCIIUTEIBHON TEXHUKU U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH ISl MATEMaTH4eCKOT0O
MO/ICTIMPOBAHMS TPOLIECCOB B
TexHochepe

HIIK-3.1. Ucnonb3yeT
npodeccruoHaNbHOE
IPOrpaMMHOE
obecrieueHue a5 cOopa,
00paboTKH U mepenadn
nHpOpPMALIUN 1
COBPEMEHHBIE CPE/ICTBA
BBIYHCIIUTEIBHON
TEXHUKH U
nHpopMannoHHO-
KOMMYHUKAIHOHHBIC
TEXHOJIOTUH JJIs
MaTeMaTH4eCcKoro
MO/JICITUPOBAHHMS
HPOLECCOB B TeXHOChepe

3naeT npodheccrHoHaIbHOE
nporpammHoe obecniedeHre s coopa,
00paboTKH ¥ mepenadn HHHOPMAIIHH,
U COBPEMEHHBIC CPE/ICTBA
BBIYUCIIHTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHUKALIHOHHBIE
TEXHOJIOTUH JJISl MATEMaTH4eCKOT0O
MO/ICTIMPOBAHUS], OCHOBHBIE 3aKOHBI U
BBIp@XKAIOLINE YPaBHEHUsI B 00JIaCTH
MO/JICTIUPOBaHUS (PU3NKO-XMMHUUECKHX
MPOLIECCOB

YMeeT oCyIecTBIATh MOUCK U
MCIIONB30BATh NPO(ECCHOHATBHOE
nporpaMmmHoe obecniedeHue st coopa,
00paboTKH ¥ mepenadn HHQOPMAIIHH,
Y COBPEMEHHBIC CPE/ICTBA
BBIYUCIIMTEIBHON TEXHUKH U
nH(pOpPMaLMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOTO
MO/ICJIMPOBAHMUS TPOLIECCOB B
TexHochepe

YcrHbli onipoc
Pemienue 3amau

Bompoc Ha
sK3aMene 25-28,
39-45

HIIK-3.1. Ucnonb3yeT
npodeccruoHabHOE
IPOrpaMMHOE
obecnieueHne s cOopa,
00paboTKH 1 neperadn
nadopmanuu n
COBPEMEHHBIE CPEJICTBA
BBIYUCITUTENIbHON
TEXHUKH U
nHPOPMAINOHHO-
KOMMYHHUKAIMOHHbIE
TEXHOJIOTUH JJIs
MaTeMaTHIecKOro
MO/JIEITMPOBAHHMS
TIPOLIECCOB B TeXHOC(hepe

Brnaneer, BHenpsieT u pa3pabaTbiBaeT
npodeccuoHalpHOE TPOTPaAMMHOE
obecrieueHue aist coopa, 06paboTKH U
nepesiadyd HHPOPMaINHU 1
COBPEMEHHBIE CPEJICTBA
BBIYHMCIIUTEIILHOW TEXHUKU
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TCXHOJIOTHH OJI1 MAaTEMATUYCCKOTO
MOJEJIMPOBAHUS IPOLIECCOB B
TexHochepe, OCHOBHBIMH TOJXOJaMH K
MOJIETUPOBAHUIO (YU3UKO-XUMHUIECKIX
HPOLIECCOB AJISl PEICHUS
MPaKTHYECKUX 33/1a4 B HAYYHO-
MCCIIEI0BATEIbCKON
npodeccHoHABHO e TeIbHOCTH

Kontponsnas
pabora
Pewienue 3anau

Bompoc Ha
sk3amene 29-38

HUIIK-3.1. Ucnonb3yet
po¢ecCHOHATIBHOE
MIpOrpaMMHOE
obecrieuenue i coopa,
00paboTKH ¥ TIepeadn
nH(pOpMaNUU U

3HaeT npogeccnoHalbHOE
nporpammHoe obecniedeHue st coopa,
00paboTky 1 nepesayy nHGoOpMaluy,
U COBPEMEHHBIC CPE/ICTBA
BBIYHCIIUTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHUKAaLIHOHHBIE
TEXHOJIOTHH JUI MaTeMaTHYECKOTO

VYcTHBIi onpoc

Bonpoc Ha
sk3ameHne 9-18




COBPEMEHHEBIEC CPEICTBA
BBIYHCIIUTCILHON
TEXHHUKHU U
HHPOPMALNOHHO-
KOMMYHUKAI[MOHHEIC
TEXHOJIOTUH JIJIs
MaTeMaTHYECKOTO
MOJICTAPOBAHHUS
MIPOIIECCOB B TeXHOC(hEpe

MOACJIMPOBAaHUA, OCHOBHBIC 3aKOHBI U
BbIpaXXaromue ypaBHCHUA B obnactu
MOECJIMPOBaHUA (1)I/I3I/IKO-XI/IMI/I‘{CCKI/IX
IMpo1EeCCcoB

Braneer, BHenpsieT u pa3padbaTbiBaeT
npodeccroHanbHOE TPOTPaAMMHOE
obecrnieuenne it cbopa, 00paboTKH 1
nepenady HHGOPMaIUH U
COBPEMEHHBIE CPE/ICTBA
BBIYUCIIHTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHUKALHOHHBIE
TEXHOJIOTUH I MaTeMaTHYECKOTO
MO/ICTIMPOBAHMS TPOIIECCOB B
TexHOC(epe, OCHOBHBIMHU ITOIX01aMH K
MO/ICTIMPOBAHUIO (PU3NKO-XMMHUUECKHX
IPOLIECCOB AJIsS PEIICHUS
MPpaKTUYCCKUX 3a/la4 B HAYy4YHO-
HCCIIeIOBATEIIBLCKOH
npodecCHOHANBHON NEeATeIBHOCTH

HUIIK-3.1. Ucnons3yet
npodeccroHaNbHOE
MPOrpaMMHOE
obecrieueHue a1 coopa,
00paboTKU U mepeaaun
nHdopmanuu u
COBpEMEHHBIE CPEJICTBA
BBIYHCITUTEIHHOM
TEXHUKH U
HHPOPMALHOHHO-
KOMMYHHUKAIIMOHHbIE
TEXHOJIOTUH IJIA
MaTEMATHYCCKOI'O
MOJICITUPOBAHHMS
MPOIIECCOB B TexHOC(hEpe

3HaeT npodecCHOHANBHOE
nporpammHoe obecniedeHue s coopa,
00paboTKH ¥ mepenadn HHHOPMAIIHH,
Y COBPEMEHHBIE CPE/ICTBA
BBIYHUCIIUTEIBHOW TEXHUKHU U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJISl MATEMaTH4eCKOT0O
MO/ICTIMPOBAHUS], OCHOBHBIE 3aKOHBI U
BBIp@XKAIOLINE YPaBHEHUsI B 00JIaCTH
MOJCIUPOBAHUS (HH3UKO-XUMUIECKHUX
HPOLIECCOB

VYMeeT OCyIIEeCTBIATh OKCK U
HCIIONb30BaTh POPECCHOHAIBHOE
nporpaMMmHOe obecriedueHune s coopa,
00paboTku 1 nepenayu nHGopMaIuu,
M COBPEMEHHBIE CPE/ICTBA
BBIYHMCIIUTEILHON TEXHUKH U
MHPOPMALMOHHO-KOMMYHHKAIIMOHHbIE
TEXHOJIOTUH JIIS1 MATEMaTHIECKOTO
MO/IEJIMPOBAHHS IPOLECCOB B
TexHocdepe, UCII0NIb30BaTh OCHOBHBIC
BBIPA)XAIOLIKE YPAaBHEHUS IS
MaTeMaTHYeCKOr0 MOJICIHPOBAHHS
Ppa3JIMYHbIX (1)H3I/IKO-XI/IMI/I'-ICCKI/IX
HPOLIECCOB

«bauu-onpocy»
Pemenue 3amau

Bompoc Ha

sK3amene 19-22

HIIK-3.1. Ucnonb3yeT
npodeccruoHaIbHOE
IIPOrpaMMHOE
obecrieuenue Jurs cOopa,
00paboTKH 1 nepenadn
nadopmanuu n
COBpEMEHHBIE CPEICTBA
BBIYUCITUTENIbHON
TEXHUKHU U
nHPOPMAINOHHO-
KOMMYHHKalUOHHBIE
TEXHOJIOTUH JJIS
MaTeMaTH4ecKoro

3Haet mpodeccuoHaIbHOE
mporpaMMHOe obecrieuenne st coopa,
00paboTky U nepenadn HHHOPMAaIHH,
Y COBPEMEHHBIE CPEJICTBA
BBIYHMCIIUTEIILHON TEXHUKU
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBaHUS], OCHOBHBIE 3aKOHBI
BBIp@XKaIOUINE YPaBHEHUsI B 00J1acTH
MOACIUPOBAHUA (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX
IPOLIECCOB

YMeeT ocylecTBIsATh MOUCK U
UCIIOJIb30BaTh NPo(deccroHaNbHOe
IporpaMMHOE o0ecrieueHue st coopa,

KoHTponbHas
pabora

Bompoc Ha

sK3ameHe 23-24
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MOJEIUPOBAHUS
TIPOIIECCOB B TeXHOC(hEpe

00paboTky 1 nepesayy nHPoOpMaLny,
U COBPEMECHHBIC CPE/ICTBA
BBIYHCIIUTEIBHON TEXHUKH U
HH(POPMALMOHHO-KOMMYHHKAIIHOHHBIC
TEXHOJOTHH JJI1 MATEMaTHYECKOTO
MOJICITUPOBAHUSI IPOLIECCOB B
TexHocdepe, UCII0Ib30BaTh OCHOBHBIC
BBIPAKAIOLINE YPABHCHUS LTSI
MAaTEMaTHIECKOTO MOICIUPOBAHHS
Pa3NIUYHBIX (U3HKO-XHUMHIECKUX
HPOLIECCOB

Bragneer, BHenpsieT u pa3pabaTsiBaeT
npo¢ecCHOHAIBHOE IPOrPAMMHOE
obecmieuenne aist cOopa, 00pabOTKH
nepenayu nHGopMaIuu u
COBPEMEHHBIEC CPEeNICTBA
BBIYHMCJIUTEILHON TEXHUKH U
nH(pOpMaLMOHHO-KOMMYHUKAIIHOHHBIE
TCXHOJIOTHUHU JJIsI MAaTEMATHUYCCKOTI'O
MO/ICTIMPOBAHMUS TPOLIECCOB B
TexHOC(hepe, OCHOBHBIMHY MOX0AaMHU K
MOJICITUPOBAHUIO (PH3UKO-XUMUIECKHX
MPOLIECCOB ISl PEILCHUS
NPaKTUYECKUX 3a]a4 B HAy4HO-
HCCIIeIOBATEIIBLCKOH
po¢eCCUOHANBHOM JEeSITeIBHOCTH

HIIK-3.1. Ucnonb3yeT
npodeccuoHaIbHOE
IPOrpaMMHOE
obecnieueHne s cOopa,
00paboTKH U Iepenaun
HHpOpPMALIUU 1
COBPEMEHHBIE CPE/ICTBA
BBIYUCIIUTEIBHON
TEXHUKH U
nHpopMannoHHO-
KOMMYHHUKAIMOHHbIE
TEXHOJIOTUH IS
MaTeMaTH4eCKOro
MOJICITUPOBAHUS
HpOLEcCOB B TeXHOChepe

3naeT npodheccroHaIbHOe
nporpaMMHoe obecriedeHue s coopa,
00paboTKH ¥ mepenadn HHHOPMAIIHH,
Y COBPEMEHHBIC CPE/ICTBA
BBIYUCIIMTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHUKALIHOHHBIE
TEXHOJIOTUH JIII MaTEMaTHYECKOTO
MOJICIUPOBAHUSI, OCHOBHBIC 3aKOHBI U
BBIPKAOIINE YPABHEHHS B 001aCTH
MOJICITUPOBAHUS (HH3UKO-XUMUIECKHAX
IPOLIECCOB

‘YMeeT ocyuiecTBIATh TOUCK U
MCIIONB30BATh NPO(ECCHOHATBHOE
nporpammHoe obecniedeHue s coopa,
00paboTKH ¥ mepenadn HHHOPMAIHH,
Y COBPEMEHHBIE CPEJICTBA
BBIYHMCIIUTEIILHOW TEXHUKU
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOTO
MO/ICJIMPOBAHMUS TPOLIECCOB B
TexHochepe, UCIOIb30BaTh OCHOBHBIC
BBIPQXKAIOLINE YPABHEHUS IS
MaTeMaTHueCKOro MOJICIMPOBAHHUS
Pa3UYHbBIX PU3MKO-XMMHUYECKHX
MPOLIECCOB

Bnaneer, BHenpseT 1 pa3pabaTsiBaeT
npodeccrnoHaIFHOE TPOTPAMMHOE
obecrieuenne i cobopa, 06paboTKH 1
nepenady HHGOpMaLUH U
COBPEMEHHBIE CPE/ICTBA
BBIYUCIIHTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHUKAaLIHOHHBIE
TEXHOJIOTHH JUI MaTeMaTHYECKOI 0

YcrHbli onpoc

Bompoc Ha

sk3aMmene 52-53
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MOJIEIMPOBAaHUS IPOLIECCOB B
TexHOCc(]epe, OCHOBHBIMHU MOJX0AaMHU K
MOJICIUPOBAHHIO (DU3UKO-XUMHUECKUX
MIPOLIECCOB /JIs PELICHUS
MPaKTUYECKUX 3a7a4 B HAYYHO-
HCCJIEIOBATEIIHLCKON U
podecCHOHATLHOM NesITEIbHOCTH

TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEPHUAJIbI, HE00X0AMMBbIE /1JI51 OLEHKH

3HAHUI, YMEHHM i, HABBIKOB M (WJIH) ONBITA AeSTEJIbHOCTH, XaPpAKTEPU3YIOIIHUX ITATbI
(opMupoBaHus KOMIIeTEHIINI B MpoLecce 0CBOeHHs 00pa30BaTeIbHOI NPOrpaMMbl
Ilpumepnulii nepeuens 60npocos u 3a0anuil

1.
2.
3.

Bonpocsl 1151 ycTHOTr0 onpoca 1no teme «BBeeHne B Teopuio ropeHus1 ¥ B3pbIBay
KaxoBbl ipeamer, enu u 3a1auu Kypca « Teopust TopeHus 1 B3pbiBa»?

[IpoGema B3pbIBO- U MOKapOOE30MACHOCTH B TexXHOChepe.

Kakoe 3nauenue a1 oGecriedeHus: MpOrHO3UPOBAHMS B3PHIBO- U MOKap0oOE30MacHOCTH B

TexHochepe umeet Kype «Teopust ropeHuUs: 1 B3pbIBay»?

NoakowhE

Bonpoch! 1J1s1 KOHTPOJIbHOI padoThl MO0 TeMe «OCHOBHBIE OHATHS U ONpeeIeHHs.
SIBeHunst ropeHusi M B3pbiBa. O0mIasi XapaKTEePUCTHKA
Packpolite noHsATHE KTOPEHUEN.
TennoBoi 1 LENHON MEXaHU3MbI TOPEHUS U B3pbIBA.
KakoBa pois kKatanuTuueckux mnporeccoB u nuddyzun?
UTo Takoe «BOCIIAMEHEHUEN?
PackpoiiTe NOHATUS BEPXHETO U HUKHETO KOHIIEHTPALIMOHHBIX [TPE/IETIOB BOCIIIIAMEHEHMS.
Yem oTiinyaeTcss FOMOI€HHOE TOPEHHUE OT FE€TEPOr€HHOro?
KaxoBo pacnpesnenenue remneparyp U JUHHI TOKa B TUIaMEHU?

Bonpocs! 1J1s1 0bICTPOro NUCHMEHHOTI0 ONPOCA «OJIUIL-0NPOCa» MO TeMe « XHUMHUYecKast
TePMOAMHAMMKA rOpeHus U B3pbiBa. Pacyer Temj1oBbIX 3(pPEeKTOB peakuuil rOpeHus»

1

2.
3.
4.

Nogakown

Kakne ocHOBHBIE TEPMOJIMHAMHYECKUE COOTHOLICHHUS Bl 3HaeTe?
VYpaBuenue Ban-nep-Baanbca u BupuanbHoe ypaBHEHHE.

Kak 3Byunrt 3akon I'ecca?

Kak 3Byunt 3akoH Kupxropda?

Bonpocs! nus1 yeTHoro onpoca no reme «KnHernka peaknuii ropeHusi H B3pbIBa.
Pacuer ckopocTH peakumii ropeHus»

[TonsiTHe cKOpOCTH XUMHUYECKON peakii. CKOpocTh 00pa30BaHMUs KOMIIOHEHTA. DHEpIrus

akTuBauuu. Heo6xoaumble 1 IOCTaTOUHBIE YCIOBUS TPOTEKAHUS PEaKIUH.

KakoBa 3aBUCUMOCTb CKOPOCTH pEaKLUU OT KOHLIEHTPALUU KOMIIOHEHTOB?

Kak 3By4nT 3aK0H elcTBYyrOIMX Macc?

Yro Takoe nopsanok peakuun? Peakuuu 1-ro, 2-ro u 3-ro nopsakos.

Yrto Takoe obpaTuMas peakius?

YeM oTINYAOTCS MEXAHU3MBI APAJUIENbHBIX U NIOCIIEA0BATENbHBIX pEaKLIUii?

PackpoiiTe NoHATHE «IIEMHON peakum». Pa3BeTBISIOMIMECS U HEPA3BETBIISIOMINECS LIETH.

Bonpocsl KOHTPO/ILHOM padoThl 10 Teme «MacconepeHoc U TemnJionepeaaya B
npoueccax ropeHus»
[Tonobue mporeccoB MacconepeHoca u Terionepeaadn. TemnonpoBogHOCTb U AUPPY3Hs
B HEMIOJIBUKHOM CpEIE.
Kaxk 3Byuat 3akoHbl @ypbe u Ouka?
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3. YpaBHeHUs KOHBEKTHBHOI'O IEpEeHOCa TEIUIa U BellecTBa. YeM oTnuvaroTcst cBoOOOAHAS U
BBIHY KJICHHAS] KOHBEKIIUH?
4. VYpaBHeHus OajaHCa MacChl, BEIECTBA, TEIJIOBOM YHEPTHU?

Bomnpocel 1151 yCTHOTO onpoca 1o TeMe «Teopusi ropeHust ra30Bo3XyUIHBIX U
NMapoOBO3AYLIHBIX CMecei»
OO01ast XapaKTepHCTHKA IJIAMEHU U 3aKOHOMEPHOCTEH €ro pacipoCTpaHeHUsI.
Ot yero 3aBucuT Gopma HpoHTa IITAMEHU?
Kakwue xapakTepHble pe)KUMbl HOPMAJILHOTO TOPSHUS BbI 3HaeTe?
KakoB MexaHHM3M Hiepexo/ia TOPEHHS B ICTOHALIUIO?
[TomoGue moieid TeMiepaTypbl ¥ KOHICHTPAIIUH.

agrwnE

Bomnpocekl 11t OLICTPOro NMUCbMEHHOT0 ONPOCa «OJauI-0npoca» 1o teMe « Teopust
rOpeHusi AUCNePCHBIX U TOPIOYNX MAaTEePHAJIOB)
Kak mpoBouTCS BBISIBIICHUE JIUMUTUPYIOIIEH CTaquu?
2. T'openue yrns. AHanu3 3aBUCKMOCTH CKOPOCTH TOPEHHS OT CKOPOCTH MPOIAYBKH BO3/IyXa
U OT TEMIEPaTypHI.
3. Teopwust rOpeHUsT METAJIIOB.

=

Bonpocs! 1J1s1 KOHTPOJILHOM PadoThl 0 TeMe «Teopust TenI0BOro B3pbIBa»
1. Kak ocymiecTBisercs: BbIBOJ OCHOBHOT'O HECTALIMOHAPHOI'O YPaBHEHUs AJIsl TEMIIEPaTyphl
ropeHus?
CrannonapHas TeOpHs TEIJIOBOrO B3pbiBa. Kpurnueckue yciaoBus.
CrauuonapHasi TeOpHs TEIJIOBOIO B3pbiBa. OrpeaeseHue TeMIieparypbl BOCILLIAMEHEHHUS.
CrannonapHast TEOpHS TEIJIOBOIO B3pPbIBA. YUET TEIJIOOTAAYH.

o

Bomnpocs! 1u1st yeTHOro onpoca no teme « HanpasJienusi pa3BuUTHSI TEOPHU TOPEHHST H
B3pPbIBa»
1. Kakue akTyanbHbIC HANIPABJICHUS Pa3BUTHSI TEOPUU TOPEHUS U B3pbIBA BbI 3HaeTE?
2. Hcnonp3oBaHWe METOJOB TEOPUH TOPEHUS W B3pbIBA JUISI MPOTHO3UPOBAHHS |
obecrnieueHns 6€30MacHOCTH MPOU3BOICTBEHHBIX MTPOIIECCOB.
3. Hcnonp3oBaHMe METOOB TEOPHH TOPEHUS W B3pbIBa Ui NPOTHO3HPOBAHUS
YpE3BBIYANHBIX CUTYAIMH U JIOKAIN3AIUU UX TTOCIIEICTBUH.

3agaun no teme «XuMHYECKAsi TEPMOAMHAMIKA FOPeHUs M B3pbiBa. Pacyer TemjioBbIX
3¢ dexTOB peakuuii ropeHus»
3anauva 1.
Onpenenuts TEII0BON YPPEKT peaKkinu:
A|203 Kopsz)+3SO32a3: AIZ(SO4)3Kp+A H, .
7=298 K, p=1 atm.
AHP (Al2(SO)4)= - 3434 xJIx/mons, AHP (Al203)= - 1675 kJ[x/Monb,
AHP (SO3)= - 395,2 K JI/MOIb.
Brimucate mpocThie BEmIeCTBa, BBIMHCATh BCE PEaKIMH OOPa30BaHUS HMCXOJHBIX BEIIECTB U
MPOJIYKTOB U3 MPOCTHIX BELIECTB.
3anaua 2.
Onpenenuth TEIIOBOM YPPEKT peakiuu:
A|203 Kopym)+3so32a3= AIZ(SO4)3Kp,
€CJIM peakIus MPOXOoANT B aBTOKIaBe mpu V= const, T= 298 K,
Qp=-4H= 573,4 xJ1»/MOb.
3agaua 3.
Breraucnutes TernoBoit 3gpdext oOpazoBaHUsS aMMHaKa U3 MPOCTHIX BEUIECTB MPU CTAHAAPTHBIX
ycnoBusx: p=1 atm., T=298 K, 3Has TeraoBbie 3HPEKTHI CIeTYIONUX PEeaKIIHii:
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1) 2H2+02 2 2H 2050+ A HY

2) ANH3+302 2 6H 20,m0+2No+. A HP

A H1%= -571.68 xJIx/Momb; A Ho’= 1530.28 xJI/MOIb.

3agaua 4.

[Tpu ropeHnu Bo10poaa ¢ 00pa3oBaHUEM Ta3000pa3HON BOJIBIL:

H>+1/202 2 H0

BeiCIgeTCs AH1= -241,84 xJI>x/MOJIb.

U3BectHO, uTO AHnapoospas. H20=44 K JIx/Momb. CKONBKO TEIJIOTHI BBIACIUTCS IPH 00pa30BaHUU
SKUIKOU BOOKI?

3anauu no teme «KuHeruka peakumii ropeHusi 1 B3pbiBa. Pacuer ckopocTu peakuuii
rOpeHus»
3agaua 1.
I[Be P€akuu OJUMHAKOBOT'O IMOPAJKa UMCHOT PAaBHBIC MPCAIKCIIOHCHTHHUAIIBHBIC MHOKHUTCIIU, HO

K/[orc

MOJlb

MX SHEPrUH aKTHBAIMH oTanyaroTcs Ha AE = E2 — E1 =419 . PaccuuraTth oTHOIIIEHUS

KOHCTaHT CKOpOCTe# 3Tux peakuid mpu T=600K.

3amaua 2.

[Tpu 0/1HOI U TOM K€ KOHLIEHTPAL[UHN Pearupyrolux BemecTB ckopocTs peakiuu npu 303 K Basoe
Boimie, yeM npu 293 K. Beruucinure Benuunny mnpoussoaHoi d In k/dT mpu 300 K.

3anaua 3.

KoncranTa ckopocTn peaxiu pu 298 u 323 K coorBercTsenHo pasHa 0,0093 u 0,0806 mun.
Onpenenure SHEPrUI0 aKTUBALIMU 3TON PEaAKIIUU.

3agava 4.

Peakuuss A+B=C 2-ro nopsinka. Ecnu ucxojHble KOHLIEHTpalMu paBHbI, TO 3a 500 ¢ peakuus
npoxoauT Ha 20%. 3a kakoil Bpems oHa npoiaet Ha 60%?

3agaum nmo Teme «MacconepeHoc u TelJionepeaaya B Npoueccax ropeHus»
3agaua 1.
N3yuaerca mpouecc ropeHus yris B TpyOke auamerpoMm 1 cm. Ilpum ckopocTH mHpoayBKU
kuciaopona Oonee 200 /muH  pexum  TypOynusupoBaHHbId.  Yucno  Ulepsyna

Sh=0,024-Re”® - Sc%%.
1) Haiiti ko3¢ duiimeHT macconeperoca ﬂ KHciopoaa uepe3 auddy3uonnslii cioi npu 7=900
K, ecin D02 =1 em¥c, U =10 cm?/c.

2) Bo ckonbko pa3 yBenuuutcs KodhGUIMEHT MacconepeHoca, eCiu
W2 =400 s1/MuH.
3agaua 2.

B ycnoBusix npeapayei 3a1a4i HalTH, Ha CKOJIBKO YMEHBUIUTCS Macca TpyOkH JuinHOH 1 M 3a
1 MHH, ecly CYMTaTh, YTO Ha BXOJ IMOJAaeTcs BO3AyX, P=1 aTMm., oObeMHas J0Js KUCIOopoJa

r(o,)=0,28, =900 K.

3anaum no Teme «Teopusi ropeHust IUCIEPCHBIX H TOPIOYHX MATEPHAJIOBY
3agaua 1.
Haiit ckopocTh ropeHust yriisi, €CIIU MOBEPXHOCTH YISl 00IyBaeTCsl BO3yXOM IPHU HOPMAJIbHOM
arMocepHoM naBneHuu. M3BecTHO, uTo Koaddunment nudpdysun xkucnopoaa pasen D(O2)=1
cm?/c, TommmHa auddysuonHoro cios ropenus 0=0,1 ¢cM M KOHCTaHTA CKOPOCTH TIOPEHHs
k=20 cm/c.
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1)
2)

3)

1.

3agaua 2.
N3yuaercs ropeHHMe Yriis BHYTPH YTrOJbHOM TpyOku. HaWTH Ha CKOJIBKO MHUIMMETPOB
YBEJIMYUTCS AUAMETp TpyOKH 3a 10 MUHYT, €CJIH BBIIIOJHSIOTCS YCIOBHS TOPEHUS U3 IIPEIbIAyIIen
3aJ1auH.
3amgaua 3.
PaznoxxeHne HEKOTOPOTO BEIIECTBA SIBIISICTCS peakiueit 2-ro mopsaka. E=23,1x/x/Monb, N=2,
T=300 K, ®pa:=95% B yac. Berauciauth Temreparypy, Ipu KOTOPOH 3TO BEIIECTBO pa3iaraeTcs
€O CKOpOCThIO 77,5% B MUHYTY.

IIpumep 3a1a4 A1 KOHTPOJILHOM padoTHI.

BapuanTt 1

1. 3aBucHMOCTH TeIIOBOTO A deKTa peakiuu oT TeMieparypsl. 3akoH Kupxrodda.
2. Otan (C2He) cropaer B OTKPBHITON TOpEJIKe MPH MOCTOSHHOM JaBJieHUH. MI3BeCTHBI
CIEIyIOIINE JaHHbIE:

CoHe 0> H>0 razoobp | CO2
Temora obpazosanus npu 298 K, xJDx/Mons | -84.7 0 -241.8 -393.5
Cpennsis TernoeMKocTh, Jx/mMoas.K 52.7 29.4 33.6 37.1

1) Haiitu TemoBoii 3ddekT cropanus TaHa mpu Temmneparype 298 K;

2) Haiitu TemoBoii a3 dekrt cropanus sTana npu temmeparype 1000 K;

3. Pa3noxeHne HEKOTOPOTo B3PHIBOOMACHOTO BEIIECTBA SBIISETCS peaKlUel MepBOTo MOpsIKa C

sHeprueit akruBanuu 23,1 kJlx/moub. Tlpu 300 K pasmoskeHue 3TOro BemiecTBa MPOXOIUT CO

ckopocthio 0,01% B yac. M3BecTHO, UTO BEIIECTBO B3PHIBACTCS, €CIIU CKOPOCTh €ro Pa3ioxKeHHUs
cocraBut 1% B yac.

1) Haiitu, ¢ kakoii CKOpPOCTBIO BelIecTBO OyAeT paziaratscs npu Temneparype 500 K;

2) IIpu kakoii TeMiiepatype Npou30MaeT B3pbIB?

4. TlpeBpamienue BemecTBa A B BemecTB0O D mpu ydactum C mporekaeT 1o CleIyronieMy

MCXaHU3MY:
ke ks

A?B (1), B+C=D )

Kakoe BeniecTBo sBIsS€TCS MPOMEXKYTOUYHBIM TPOIYKTOM?

Haiitu BeIpaskeHue Uit ckopocTu oOpa3oBaHUs BellecTBa D, Mcmonb3ys METON CTallMOHAPHBIX
KOHIIEHTpaluil (MOJIOKUTh, YTO pe3yJbTUPYIOLIas CKOPOCTh OOpa30BaHUs MPOMENKYTOYHOIO
BEII[ECTBA PaBHA HYJIIO);

[Toka3zarb, 4YTO NMpU BBICOKMX KOHILEHTpauusax BeuiectBa C peakuus oOpa3oBaHus BemiectBa D
MOJKET CJIe/I0BaTh YPaBHEHUIO NIEPBOIO MOPsI/IKa, a IPU MaJbIX KOHUEHTpauusx C — ypaBHEHUIO
BTOPOTO MOPSAKA.

Bapuanr 2
IIpenensl BocruiameHeHus ctexuoMmerpudeckor cmecu Hz u Oz. ITomyocTpoB BocIiaMeHeHMS.

2. 1) Omnpenenuts TemI0Boi 3¢ ekt ropenust meranona npu 298 K u nasnenuu 1 atm:
CH30H  + (3/2)02=CO2r +2 H20 ¢

2) Onpenenuts TemnoBoil 3¢ dekt ropenus meranona mpu 2000 K.

3) Haiitu terioBoit 2@ dexT 31oi peakuuu, npotekatouieit nmpu 2000 K u mocTosHHOM 00beMe.

BemectBo CH30H ) H>O CO2
'eriota obpazoBanus npu 298 K, xJlxx/mMonp | -201.2 0 -241,8 -393,5
Cpennsis TermI0eMKOCTh, Jk/Moib.K 42.9 29,4 33,6 37,1

3. Paznoxxenue HCEKOTOPOIr'0 BCUICCTBA ABJIACTCA pCaKLII/Ieﬁ BTOpPOI'O nopsaaka ¢ 3Hepmel>'1 aKTUBalluu

23.1 xIx/monb. [Tpu 300 K paznokeHne 3TOro BemecTBa MpoXoAUT O CKOPOCcThio 95% B 1 yac.

1) Beruucnure TeMieparypy, Ipu KOTOPOH 3TO BELIECTBO pa3ilaraercs co CKopocteto 77.5% B 1 MuH.
2) C xakoil CKOpOCTBIO OyJIeT UATH peakius pasioxenus mpu 500 K?
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4. OnHUM U3 MEXaHHM3MOB Pa3JIOKCHHUSI 030HA W OOpa30BaHUs «O30HOBOW JBIPBD» B aTrMmocdepe
SBIISICTCS TIOCJIEIOBATEIBHOCTD CIEAYIOLINX PEaKIUii:

kq ky
0, + NO—0, + NO, (1), NO, + O—NO +0, )

1) Kakoe BeIecTBo ABJISCTCS IPOMEKYTOUHBIM IPOTYKTOM?

2) Haiitu BbIpa)keHHe JUIsi CKOPOCTH 0Opa30BaHHs KUCIOPOA, UCIOJIB3YSl METOJ CTAIlMOHAPHBIX
KOHIIEHTpaui (TIOJIOKUTh, YTO PE3yJIbTUPYIONIAs CKOPOCTh 0Opa3oBaHUS MPOMEKYTOUHOTO
BEIIIECTBA PaBHA HYJIIO);

3) Iloka3ath, 4TO pEaKIHMIO PA3JIOKEHUS 030HA MOXKHO pPACCMATPHBATh KaK PEAKIMIO IEPBOTO
MOpPsIKA MO0 STOMY BEIIECTBY.

3ayeTHO-3K3aMeHANMOHHbIE MATEPHUAJIBI JIJIsl IPOMEKYTOUHOM aTTecTalum (IK3aMeH)

1 Omnpenenenue ropeHus: nNpupoja NpeAesaoB Mnpu ropeHud. llpeaensl Mo KOHUEHTpauuud U
TEMIIEpaType FOPEHUs.

2 llpenenbHble MapaMeTpbl NMPU TOPEHMM — IIOKA3aTeNld IOXKAPHON ONACHOCTH BEIIECTB.
IIpumeps! ITpy BO3HUKHOBEHUU TOPEHUS.

3 IlpenenpHble mapameTpbl NpU TOPEHUM — IIOKa3aTeNM IOXKApHOW ONACHOCTH BELIECTB.
IIpumepsl Ipu pacIpoOCTPAHEHUHU TOPEHUS.

4  KOHLEHTpalMOHHBIE MpEeNbl PAaclpOCTPAaHEHUs IJIaMEHU (BOCIUIAMEHEHHs); BIIMSHUE
JIABJICHUS.

5 KoHueHTpalmoHHbIe MpeAeabl paclpoCTpaHEHUs IJIaMEHU (BOCIUIAMEHEHHs); BIMSHUE
MOIIIHOCTH UCTOYHUKA 3aKUTaHUS.

6 KoHueHTpalMOHHBIE NpeAebl PACHPOCTPaHEHUs IUIAMEHH (BOCIUIAMEHEHHs); BIIMSHUE
COJepKaHWsI HWHEPTHBIX Ta30B W XMMUYECKH AKTUBHBIX HMHTHOMTOPOB. MUHUMalbHAS
¢dnermatusupytomiast koHueHtpauus (M®PK), MUHMManIbHOE B3pPBIBOOMACHOE COJEpIKAHUE
kuciopoaa (MBCK).

7 B3aumocBs3b TemMmneparypbl TOpPEeHUsI U KOHLEHTPALMU TOPIOYEro B MapO-Ta30BO3IYIIHBIX
CMeCHX.

8 DneMeHTHI (OCHOBBI) TEIIJIOBOM TEOPHH CaMOBOCILIaMEHEHUs. KpuTHUECKUE yCIIOBHSL.

9 AkxkTtyanbHble HalPaBJICHUS PAa3BUTHUS TEOPUU TOPEHUSI U B3PHIBA.

10 Hcmonmp3oBaHME METOMOB TEOPUH TOPEHUS M B3PHIBA IS IPOTHO3UPOBAHUS M 00ECTICUCHHS
0€30I1aCHOCTH POM3BOJICTBEHHBIX MPOLECCOB, MPOrHO3UPOBAHUS YPE3BbIUAHHBIX CUTYaIMH
Y JIOKQJIM3ALUN UX MOCIEACTBUN

11 TemmnepaTypa camMOBOCIIJIaMEHEHUS — [TOKa3aTelb MM0KapHOH OMAacHOCTH BellecTB. BiusHue
KOHIICHTPALlMY TOPIOYETo B MAPOTra30BO3yIIHON CMECH.

12 TemmnepaTypa camOBOCIIJIaMEHEHHs — MTOKa3aTelb MMOXKapHOIl OMAacHOCTH BellecTB. BnusHue
MHEPTHBIX Ia30B U XUMHUUYECKU aKTUBHBIX HHTUOUTOPOB B MapOTra30BO3IyIIHBIX CMECSX.

13 TemmnepaTypa camMOBOCIIJIaMEHEHUS — [TOKa3aTelNb MM0KapHOH OMacHOCTH BellecTB. BnusHue
JTABJICHUS.

14 TemmnepaTypa camMOBOCIIJIaMEHEHHs — MTOKa3aTelb MMOKapHOI OMacHOCTH BellecTB. BiusHue
pa3MepoB cOCyJia, B KOTOPOM HAXOAUTCS apOra3oBO31yIIHAsS CMECH.

15 TemmnepaTypa camMOBOCIIJIaMEHEHUS — [TOKa3aTelNb M0KapHOH OMacHOCTH BellecTB. BiusHue
dbopMBbI cocyia, B KOTOPOM HaXOAMUTCS MaporazoBo3 AyIIHAs CMECh.

16 CranpaprtHas (cmpaBodyHasi) TeMIepaTypa CaMOBOCIUIAMEHEHHs. XapaKTep ee U3MEHEHUs B
TOMOJIOTHYECKOM DSy BEIIECTB.

17 TlpencraBieHus 0 MeXaHU3ME 3aKUTAHUS MApOTa30BO3IYLIHBIX CMECEW HArpeTbIM TEJIOM.
Kpurtrnueckue ycinoBus 3aKUraHusl.

18 TemmnepaTypa 3axuraHuss — MpeAeNbHBIA MapamMeTp BO3HUKHOBEHHUS TOopeHHs. BimsHue
COCTaBa apoOra3oBO3AYLIHON CMECH.

19 TemmnepaTypa 3axuraHuss — MpeAeNbHBIA MapamMeTp BO3HUKHOBEHHUS TOpeHHs. BiusHue
pa3MepoB 3aKUTAIOIIETO Tea.
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[IpencraBieHuss 0 MeXaHU3ME 3aXKUTaHUA MapOra3oBO3IYIIHBIX CMECEU HSIICKTPUUYECKOMN
UCKPOH.

BiusiHre cocraBa roprodeil cMeCcM Ha MUHUMAJIbHYIO SHEPrUr0 3akuranus. Kputnueckas u
HaCBILIAIOIIAsi MOIIIHOCTH UCTOYHMKA 3aKUTaHUSI.

Kunernueckoe ropenne. CtpykTypa 1uiameHd. [loHsiTuE HOpMambHOM CKOPOCTH
pacnpocTpaHEHHs IJIAMEHU 110 I'a30BO31YIIHBIM cpeiaM. BiausiHue coctaBa roproueil CMeCH.
B3anMocCBs3p HOPMaJIBHOM CKOPOCTHU PACHPOCTPAHEHUS IJIAMEHU M CKOPOCTH XMUMHYECKOU
peakiuy ropeHus (1Mo TEIIOBOK TEOPUH).

HopmaiibHast cCKOpOCTh paclpoOCTpaHEeHMs IJIAMEHU IO ra30BO3AYLIHBIM cMecsM. BiusHue
KOHIIEHTPAIIUU MHEPTHBIX Ta30B U XUMUYECKH aKTUBHBIX UHTHOUTOPOB.

B3pbiBHBIE ITpoOLIECCHI ITPU TOPEHUH TAPOra30BO31yIIHBIX CMECEH.

JleroHanuss TpU KUHETHYECKOM TOpeHHH Ta3oB. (CMecH, CIOCOOHBIE K JIETOHAIHH.
Konuentpanuonnsle mpeAenbl pacHpoCTpaHEHUs IUIAMEHU MpH  JAediarpalioOHHOM H
JI€TOHALMOHHOM TOPEHHUHU.

PaccuuTtaTh CTaHmapTHYHO TeMIepaTypy CamMOBOCILUIAMEHEHHS BEIleCTBA B BO3JyXe IO
CpeaHe JJIMHE YIJIEPOIHOM LIETIH.

Paccuutats k03QduimenT u30bITKa BO3MyXa MPU TOPEHUU BEIIECTBA HA HUXKHEM
KOHLEHTPALMOHHOM IIpEJIeIie.

Paccuurate ko3pduumieHT wu30bITKa BO3AyXa MpPU TOPEHUH BEIECTBA HA BEPXHEM
KOHLEHTPALIMOHHOM IIpEJIeie.

PaccuuraTh TeMiiepaTypy ropeHusi CTEXMOMETPUUYECKON CMECH BELIECTBA B BO3AYXE.
Paccuurarh Temmneparypy ropeHusi BellecTBa B BO3[IyX€ Ha HUKHEM KOHIIEHTPALMOHHOM
npejerne.

Paccuntarh KOHLEHTpaLMIO KHUCIOpOJa B MPOAYKTaX TIOPEHHUS BEIIECTBA Ha HUYKHEM
KOHLICHTPALlMOHHOM TIpeJiee.

Huddysuonnoe ropenue ra3zoB. CrpykTypa IiameHHu. l3meHeHue BbICOTHI (hakena
11 Gy3UOHHOTO TJIAMEHU B PEKHUME JIAMUHAPHOTO U TYpOYJICHTHOTO TOPEHHUS.

BnusiHue TypOyI€HTHOCTH Ha CKOPOCTh 1U(PY3MOHHOTO TOpEHUSI.

VcnoBusi BOCIUIAMEHEHUSI TOPIOYMX JKMJIKOCTEW IMPU KPATKOBPEMEHHOM BO3JEHCTBUU
UCTOYHUKA  3aKuraHusa. TemmepaTypHble  Ipeleibl  paclpoCTpaHEHHs]  IJIaMEHU
(BOCIIJTAMEHEHHUS), TEMIEpPaTypbl BCHBIIIKM M BOCIUIAMEHEHHS IOKa3aTeldd MOKapHOU
OIIACHOCTH.

VYcnoBust BOCIIIaMEHEHUs KUJAKOCTEN IPU ITUTEIIbHOM BO3I€MCTBUU UCTOYHUKA 3KUTAHUS.
Paccuntate BO3MOXKHOCTH 0OOpa30OBaHMS B3PHIBOOMACHBIX KOHIICHTPAIMA TPU CMEIICHHH
OTIpeIelIeHHBIX 00bEMOB FOPIOYEro raza 1 BO3yxa.

Paccuntate BO3MOXKHOCTH OOpa30BaHMs B3PHIBOOMACHBIX KOHIIEHTpPALMKA TMPU CMEIICHUU
oTpeieIeHHBIX 00HEMOB HECKOJIBKUX TOPIOYMX T'a30B U BO3IyXa.

PaccuuTaTe Hanbosee mokapoB3pHIBOOTIACHYIO KOHIICHTPAIIMIO TOPrOYero ras3a wim mapa [K
B BO3/yXE€.

PaccuuTaTte Hanbosee moxapoB3pHIBOOTIACHYIO KOHIIEHTPAIMIO TOproYero raza wiu mnapa [ K
B KHCJIOpO/JIE.

Paccuurtars HanbospIIee KOJINYECTBO KUAKOCTH, IIPH UCTIAPEHUU KOTOPOU B OMPEEIIEHHOM
o0BbeMe co3/1aeTcs B3phIBOONIACHAs! KOHIIEHTPAIUS €€ MapoB.

Paccunrtarh HauMeHbIIIee KOJTUYECTBO KUJIKOCTH, IPU UCIIAPEHUH KOTOPOIl B ONpeeIEeHHOM
o0BbeMe co3/1aeTcs B3phIBOONIACHAsI KOHIICHTPAIIUS €€ MapoB.

Paccuntarh KOIMYECTBO KHMJIKOCTH, MPU HCIAPEHUU KOTOPOH B OMpENEeIEHHOM O0beme
co3naeTcs Hanbosiee B3pbIBOONIACHAs! KOHIIEHTPAIUS €€ TapoB.

MexaHu3M pacnpoCTpaHEHUs IJIAMEHHM IO MOBEPXHOCTH KUAKOCTU. BiusgHue HavambHOU
TEMIIepaTyPhl )KUJIKOCTH Ha CKOPOCTh PACTIPOCTPAHECHUS TUIAMEHH B OTKPBITOM COCYJIE.
MexaHu3M pacnpoCTpaHEHUs IIJIAMEHU IO MOBEPXHOCTH JKHUIKOCTH. BnusHue HavanbHON
TEMIIepaTyPhl )KUJIKOCTH Ha CKOPOCTh PACIIPOCTPAHEHUS TUIAMEHH B 3aKPBITOM COCY/IE.
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46 MexaHu3M BBITOpaHHUS JKHJIKOCTEH B pesepByape. MaccoBas W JIMHEHHas CKOPOCTH
BBITOPAHUSL.

47 MaccoBasi CKOPOCTb BBITOpaHHsI XKUAKOCTH. BiusiHue nuamerpa pesepByapa.

48 MaccoBasi CKOPOCTb BBITOpPAHHSI JKUIKOCTH. BIUsSHIE YPOBHS )KUJAKOCTH B pe3epByape.

49 OcoOCHHOCTH BBITOPAHHMS CMECH TOpHOYMX JKuAKocted (HedTh). OOpa3oBaHue
TOMOTEPMHUYECKOTO CIIOS.

50 Amnanu3 BIMSHUS KOHIICHTPAIMU KUCIOPOJA B OKPYXKAIOLICH Cpeie Ha MacCOBYIO CKOPOCTb
BBITOPAHUS KHUJIKOCTH.

51 MexaHM3M pacHpOCTPaHCHHUs IUIAMEHHM [0 TMOBEPXHOCTH TBEPHBIX BEHIECTB. BimsHue
OpHEHTAIK 00pa3iia Ha JIMHEHHYIO CKOPOCTb.

52 MexaHM3M pAacHpOCTpaHCHHUs IUIAMEHH [0 TMOBEPXHOCTH TBEPHBIX BEHIECTB. BimsHue
TOJIIMHBI 00pa3la Ha JIHHEHHYIO CKOPOCTh. TEPMHUYECKH TOHKHE U TEPMUYECCKU TOJICTHIC
00pa3IIbl.

53 MexaHu3M BBITOpPAaHUS TBEPIBIX MaTepHUaIoB. ['OMOreHHOE M TETEPOrCHHOE TOpPCHHE
pPacTUTEILHBIX MATCPUAIIOB.

Kpurtepun oneHnBaHus pe3yJibTaTOB 00Y4YeHUsI

Onenka Kpurepuu orieHuBaHus 1o 3K3aMeHy
BLICOKIiA OIICHKY «OTJIUYHO» 3aCJIy)KI/IBaUCT CTYJICHT, OCBOMBIIINI 3HAHUS, yMeHI/Iii,
yDOBEH «5% KOMITETCHIIMH ¥ TEOPETUUYECKUIA MaTeprall 0e3 IpoOeIOB; BHITIOJIHUBIIIHMA
(oTHuHO) BCE 3aJaHus, IMPETyCMOTPEHHbIE YYEOHBIM IUIAHOM Ha BBICOKOM
KaueCTBEHHOM YPOBHE; MPAaKTHUECKHE HAaBBIKM MPOEeCCHOHATIBLHOTO
MIPUMCHEHHS OCBOCHHBIX 3HaHUW C(HOPMUPOBAHEI.
Cpenuuii OIICHKY «XOpOIIO» 3aCIy>KUBAaeT CTYACHT, MPAKTUYECKU MOIHOCTHIO
YPOBEHB «4» OCBOMBIIIUY 3HAHUS, YMEHHSI, KOMIIETCHIINA U TEOPETHUYECKUI MaTepural,
(xoporo) y4ueOHBbIe 3a/laHusl HE OILIEHEHbl MaKCHUMAallbHBIM YHCJIOM O0alljioB, B
OCHOBHOM C()OPMHUPOBAJT MPAKTUIECKHUE HABBIKHU.
[Toporossrii OIIEHKY «YyJOBJIETBOPUTEIIBHO» 3aClly’KUBAa€T CTYIEHT, YacTUYHO C
YPOBEHB «3» | mpobenamMu  OCBOMBIIMK  3HAaHWUS, YMEHHs, KOMIETEHIMH U
(ynoBneTBOpUTE | TEOPETUYECKUH MaTepuall, MHOTHe YyueOHble 3adaHus Jubo He
JILHO) BBIIOJIHUJI, JHOO OHM OICGHEHBEl UYHCIOM 0alyioB OJIM3KHM K
MUHUMAJIbHOMY, HEKOTOPBIEC MTPAKTUUECKHE HABBIKU HE CPOPMHUPOBAHBI.
MuHHMAaTBEHBIH OIIEHKY «HEY/IOBJIETBOPUTEIHLHOY 3aCITYKUBAET CTYACHT, HE OCBOUBIIUI
YPOBEHb «2» | 3HaHHSA, YMEHUsS, KOMIIETEHIIMN U TEOPETUYECKUIl Marepuall, yueOHbIe
(HEeymOBIETBOPU | 3aJaHUS HE BBIMOJIHUI, MPAKTHYECKUE HABBIKA HE CHOPMUPOBAHBHI.
TEJILHO)

Kpurtepun oueHnBanus pe3yJibTaTOB YCTHOIO OIPocA.

OrneHKka «omauuHo» CTaBUTCA, €CIM CTYACHT IOJHO W3JIaraeT mMarepuai (OTBEeYaeT Ha
BONPOC), JaeT NPaBHILHOE OMpEIEIICHHE OCHOBHBIX TMOHSATHH; OOHApYXHBAeT MOHHUMAaHHE
MaTepuaia, MOKeT 000CHOBAaTh CBOM CYXJCHHS, MPUMEHHUTh 3HAHHUS HA MPAKTUKE, TPUBECTH
HE00XO0IUMBIE PUMEPHI HE TOJIBKO U3 YUEOHUKA, HO U CAMOCTOSITENIbHO COCTABIICHHBIE; M3JIaraet
MaTepHaJ MOCcIe0BATeIbHO U TPABUIILHO C TOYKHU 3PEHUS HOPM JINTEPATYPHOTO S3BIKA.

OueHka «xopouwio» CTAaBUTCS, €CIU CTYJIEHT JAaeT OTBET, YIOBJIECTBOPSIOIIMI TeM XKe
TpeOOBaHUSAM, YTO W JJISl OIECHKH «OTJIUYHO», HO JOIMyCKaeT 1—2 OmmuOKH, KOTOPBIE CaM XKe
WCIIPABIIsET, U 1—2 HemodeTa B MOCIEI0BATEIBLHOCTH H S3IKOBOM O(DOPMIIEHUH H31aragMoro.

OneHka «yooeniemeopumenbHo» CTaBUTCS, €CIM CTYIACHT OOHapyKHMBaeT 3HAHHUE U
MOHUMaHNE OCHOBHBIX MOJIOXKEHUH JAaHHOUM T€MBbI, HOT U3JIaraeT MaTepras HEMOJIHO U I0MYCKAET
HETOYHOCTU B OMNpPENEICHUU TMOHATHH WM (HOpMyIHpPOBKE IMPaBWI, HE YMEET JOCTaTOYHO
rIyOOKO M J0Ka3aTelIbHO 00OCHOBATh CBOM CYXKICHHS U TMPUBECTH CBOW MPUMEPHI; M3JIaraet
MaTepuai HEeMoCIe0BATEIbHO U JOMyCKAeT ONIMOKH B SI3bIKOBOM O(OPMIIEHUH U3JIaraeMoro.
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OneHka «Hey0oe1emeopumenbno) CTaBUTCS, €CIU CTYACHT OOHapy»XHUBaeT HE3HaHUE
OoJbIICH YacTH COOTBETCTBYIOUIETO BOIPOCA, JOMYCKaeT OWHNOKH B (OPMYIHPOBKE
onpeeNieHui U MpPaBUJI, MCKAXKAIOIIME UX CMBICH, OECIOpsIOYHO M HEYBEPEHHO H3Jlaraer
Mmatepuan. OlneHkKa «2)» OTMEYaeT TaKUe HEJOCTaTKU B IOJArOTOBKE, KOTOPBIE SBISAIOTCA
CEPbE3HBIM MPEMATCTBUEM K YCIEIIHOMY OBJIAJICHUIO OCIEAYIOLUIUM MaTepUAIIOM.

Kpurepus oneHuBaHUA Pe3yJIbTATOB NPAKTHYECKOI0 3aHATHH C PelIeHHeM 3a/1a4.

OneHka «omauuHo» BBICTABISETCS, €CIIM CTYJEHT UMEET IIyOOKHe 3HAHUS y4eOHOTO
MaTepuaia Mo TeMe MPaKTHYECKON paboThl, MOKAa3bIBAET YCBOCHHUE B3aHMMOCBS3M OCHOBHBIX
MOHSTUM, UCIHOJIB3YEMbIX B pabOTe, CMOI' OTBETUTh Ha BCE YTOUHSAIOIIME M JIOMOJIHUTEIIbHBIC
BOIIPOChl. CTYyZEHT AEMOHCTPUPYET 3HAHUSI TEOPETHUECKOrO0 M MPAKTUYECKOTO MaTepuaia Io
TeMe TPAKTHYECKOH pPabOTHI, ONMpenesseT B3aUMOCBSI3M MEXAy MOKa3aTesIMH 3aJadd, JaéT
MPaBUJIBHBII QITOPUTM PELICHHUS, OINpPEAENSeT MEXAUCIHUIUIMHAPHBIE CBSI3U 10 YCJIOBHIO
3a/1aHMS.

OneHka «xopouio» BBICTABISETCS, €CIHM CTYJICHT MOKa3al 3HaHHE y4eOHOro Marepuana,
YCBOWJI OCHOBHYIO JIMTEPATYPY, CMOT OTBETUTH IIOYTH IOJIHO HA BCE 3aIaHHBIE JOTOJHUTEIbHBIE
U yTOUHstoUIMe BOonpockl. CTyAEHT JEMOHCTPUPYET 3HAHUSI TEOPETUUYECKOIO U MPAKTUYECKOTO
MaTepuaga 1Mo TEeME INPAaKTHYECKOH pabdoThl, IOIMyCKas HE3HAYUTEIbHBIC HETOYHOCTH TIPU
pELIeHUH 3aJa4, UMEsl HEMOJHOE MOHWMAHHE MEXKIMCUUILIMHAPHBIX CBA3€H IPHU MPABUIBHOM
BBIOOpE AIrOpUTMa PEIICHUS 3a/1aHHUS.

OueHka «y0oe1emeopumenbHo) BbICTABISIETCS, €CIIA CTYIEHT B LIEJIOM OCBOMJI MaTepual
MPaKTUYECKOW pabOThI, OTBETHII HE Ha BCE YTOUHSIOIINE U JOMOJHUTEIbHBIE BONIPOCHL. CTyIeHT
3aTpyAHSETCS C TPAaBWIBHOW OLEHKOW MPEJJIOKEHHOM 3aJaud, JaéT HEIMOJHBIA OTBET,
TPeOYIOIMI HABOJSALIMX BOIPOCOB IMPENOAABaTelis, BBHIOOpP aJropuTMa pEIICHUs 3aJauu
BO3MOKEH ITPU HABOJSIIMX BOIIPOCAX IPEMNOIaBATEIIS.

OueHka «Hey0061emeopumenvbHo» BBICTABISETCd CTYIEHTY, €CIM OH HMEeT
CYyIIIECTBEHHBIE TIPOOENbl B 3HAHHUSIX OCHOBHOTO YYeOHOTO Marepuaia MpakTHYeCKOW padoThl,
KOTOPBIN MOJIHOCTBIO HE PACKPBUI COJIEPKAHUE BOMPOCOB, HE CMOT OTBETHTh Ha YTOUHSIOIIUE U
JOTIOTHUTEIbHBIE BOMPOCHl. CTYyICHT 1aéT HEBEPHYIO OIEHKY CUTYaIlUU, HETIPAaBUIHHO BBIOUPAET
aJTOPUTM JICVCTBHIA.

Kpurtepun oneHuBanus pe3y/ibTaToB ObICTPOro NUCHMEHHOI0 ONPOca («OJHMI-0IIPOC»):
Kaxnomy cTyaeHTy BbliaeTcsi cBOM COOCTBEHHBIN, Y3KO C(OPMYIMPOBAHHBIA BOMPOC.

OtBer noKeH OBbITh YETKUM M KpPaTKUM, COJIEP’KallUM BCE OCHOBHBIE XapaKTEPUCTUKU
OIMCHIBAEMOTO MTOHATHS, UHCTUTYTA, KATETOPHUH.
IIIxaJjia OeHUBAHUA:
«Omauuno» - BOIPOC PACKPBIT IOJHOCTBIO, TOYHO OOO3HAYEHbl OCHOBHBIE MOHATUS U
XapaKTePUCTHKU 10 TEME.
«Xopouioy - BOTIPOC PACKPHIT, OIHAKO HET MOJHOTO OMMCAHUS BCEX HEOOXOMMBIX JIEMEHTOB.
«Yooenemeopumenvnoy - Bopoc packpbIT He MOJHO, MPUCYTCTBYIOT IpyOble OIINOKH, OJTHAKO
€CThb HEKOTOPOE MIOHUMAHUE PACKPBIBAEMBIX MOHATHI.
«Heyooenemeopumenbno» - OTBET Ha BOIIPOC OTCYTCTBYET WJIU B LI€JIOM HE BEPEH.

Kputepun oneHuBaHus Pe3yabTaTOB KOHTPOJIBHBIX PadoT.

OneHka «omiuuno» BHICTABISETCS, €CIM CTYJEHT BBIMOIHUI paboTy 0e3 omuboK u
HEJIOYETOB, JIOMYCTHII He O0JIee OJJHOTO HEeI0UYeTa.

OrneHka «xopouto», eClnv CTYACHT BBIMIOJHUI paboTy MOTHOCTHIO, HO JOMyCTUIT B HEU HE
OoJiee 0THOM HErpyOOil OITMOKK M OJTHOTO HEJ0UeTa, WM He 00Jiee IBYX HEI0YETOB.

OneHka «yooenemeopumensbHoy, €CIU CTYyJEHT NPABUIBHO BBHIMOJHWI HE MEHEe
MOJIOBUHBI paOOTHI WJIH JOMYCTUIT HE 0oJiee NBYX IpyObIX OMIMOOK, WK HE OoJiee OaHOU TpyOoi
¥ OJIHOM Herpy0oii OIMOKK U OHOTO HEloueTa, HITH He OoJ1ee IByX-TpeX HerpyObIX OINOOK, UITH
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OJIHOI HerpyOoil OmMOKN M TpeX HEJA0YETOB, WIHM MPU OTCYTCTBUU OIIUOOK, HO MPU HAIUYUU
YETHIPEX-TISITH HEJJOYETOB, TUIOX0 3HAET TEKCT MPOU3BEACHUS, IOMYCKAET UCKaXEeHHE (PAKTOB.
OneHka «Hey006/1emeopumenbHo», €Cy CTYISHT JOIMYCTHII YUCIIO OINOOK U HEA0YETOB
MPEBOCXOSIIEE HOPMY, IMPU KOTOPOM MOXKET OBITh BBICTABIIEHA OLIEHKA «3», WIM €clid
MIPABUJIBHO BBINOJIHWI MEHEE TIOJIOBUHBI PAOOTHI.

OueHoYHBIE CpeACTBA Ul WHBAJIWAOB M JIMI C OIPAaHMYCHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCS C YYETOM UX WHAMBUIYATBHBIX ICUXO()U3UYECKIX OCOOEHHOCTEM.

— IIpY HEOOXOAMMOCTH MHBAJIUAAM U JINIIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEeMS JIJIsl IOATOTOBKM OTBETA HA K3aMEHE;

— IpY IPOBEJICHUU MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB 00YyUEHHS MHBAINAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIOIBb30BAHUE TEXHHUUYECKUX
CPE/CTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIMBHIYAIBHBIMH OCOOCHHOCTSIMH;

— IIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
M HHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyIbTaTOB OOyYeHHS MO JAUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHMS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIMIl C OTPAaHHYCHHBIMHU
BO3MOXXHOCTSIMH 3JI0POBbsSI 110 JTUCHUIUIMHE (MOJIYJIIO) TPEIyCMaTPUBAET TPEIOCTABICHUE
uHpopManuu B QGopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uH(popMauu:

JInst Tin ¢ HapyIeHUsIMH 3pSHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Ti1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO amnmnapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aronuxcs.

5. Ilepedyennb y4eOHOM JuTEpaTyphbl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1 YueOnasi uTeparypa
1. Opank-Kamenenkuit [I.A. OcHoBbl MakpokuHeTHkd. Juddy3us u Temmonepenada B
xummndecko kuHetuke [Tekcr]: [yuebnuk-monorpadus] / 1. A. ®pank-Kamenenkuii. - 4-e usg.
- Hornonpyaueiii: Uartemnekt, 2008. - 407 c.
2. Kyxkun ILII. Teopus ropenus u B3psiBa [Tekcr]: yuebHOe mocobue i CTYJASHTOB BY30B,
obyuaromuxcs o HampasiaeHuio 280100 "be3zonacHOCTh KU3HEAEATETLHOCTH" CIICIIHATIBHOCTH
280101.65 "be3zomnacHocTh xu3HenesTenbHocTu B TexHochepe" / I1. I1. Kykun, B. B. FOmuH, C.
I'. EmenssinoB; ['oc. 00pa3zoBart. yupexaenue Boiciiero npod. oopazoBanus "FOro-3amnaz. roc. yH-
1", Poc. roc. Texnoun. yu-T um. K. D. uonkosckoro (MATH - PI'TY). - Mocksa: FOpaiir, 2017. -
435 c.
3. I'anononsckuii, M.H. Pe3ynbrarsl SKClIEpUMEHTaIbHBIX UCCIEA0BAHUMN Y IapHBIX
BO3JIYIITHBIX BOJIH MPHY B3PHIBaX HA 36MHOW MOBEPXHOCTHU [ DNEKTPOHHBIN pecypc| — DIEKTPOH.
naH. — Mocksa : I'opHas kaura, 2011. — 38 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/1498.
4. B.B. HoBukoB, C.A. Conon, b.JI. Munacsin. IloctpoeHue cucTeMbl NpeaynpexiaeHUS M
JTUKBHUJIAIUU TIOCIEACTBUI TEXHOTCHHBIX aBapuii u katactpod B KpacHomapckom Kpae:
moHorpadus // Kpacaonap: KCOU. — 2012.
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5. Heprorun, B.B. Termomaccooomen [DnekTpoHHBIN pecypce] : yued. mocodue / B.B. Jleprorus,
B.®. Bacuibes, B.M. YasmeBa. — Dnekrpos. gan. — Cankr-IlerepOypr : Jlans, 2018. — 240 c.
— Pexum pgocryna: https://e.lanbook.com/book/107285.

6. 10.C. JIpyros, U.M. MyxanoBa, M.A. [InatonoB. Unentudukanus — HaHOTEXHOJOTUU B
HKOJIOTHYECKOM aHalln3e: MpakTuieckoe pykoBoacTBo / Camapa: [Topro-npunt. — 2012,

7. HU. Axunun. ITpomblluieHHass SKOJOTHS: MPUHLMIIBI, MOAXO0Jbl, TEXHUYECKUE PEIICHUS:
yaeOHOe mocoOue sl CTYACHTOB By30B. Jlonronpyaasnii: Uatemnekr, 2011 — 312 c.

8. C.B. benoB. be3onacHOCTh JKH3HENEITEIBHOCTA M 3alllUTa OKPY’KAIOUIEH Cpelibl
(Texnocdepnast 6e3omacHocTh). M.: FOpaiir, 2012 — 680 c.

9. Jlorunos, B.C. IIpumeps! u 3a1auu 10 TEIJIOMaccooOMeHy [DIEKTpOHHBINA pecypc] : yueOHoe
nocob6ue / B.C. Jlorunos, A.B. Kpaitnos, B.E. FOxHos, /[.B. ®eoKTHCTOB. — DNEKTPOH. AaH. —
Canxr-IlerepOypr: Jlanb, 2017. — 256 ¢. — Pexxum noctyma: https://e.lanbook.com/book/93718.

5.2. Ilepuoauyeckas Jureparypa

. Xypnan “Green Chemistry”

. Kypnan «/H)keHepHas SKOJIOTUsD».

. [Ipupona. O6mectBo. Yemosek.

. DKOJIOTMYECKUI BECTHUK Hay4HbIX LieHTpoB YDC.
. DKOJIOTMYECKOE IIPABO.
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5.3. UHTepHET-pecypchbl, B TOM 4YHCJe COBPeMeHHble NMpo(eccHOHAIbHbIE 0a3bl
JAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):

6. DBC «IOPAMUT» https://urait.ru/

7. 9BC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

8. OBC «BOOK.ru» https://www.book.ru

9. OBC «ZNANIUM.COM» www.znanium.com

10. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibHblie 6a3bl JAHHBIX:
Web of Science (Wo0S) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nznarensctBa Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas oubnuoteka (HOb) http://www.elibrary.ru/
[TonHOTEKCTOBBIE ApXUBBI BEAYIIMX 3aIIaJHBIX Hay4YHBIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX KypHaoB HOMKOH http://archive.neicon.ru

7. HauuonanbHast 3JeKTpoHHass OubOnmoreka (mocTynm K DIEKTpOHHOH Oubimoreke
nucceptaruii Poccutickoit rocynapcreHHou oubmunorexu (PI'B) https://rusneb.ru/

8. Ilpesunentckas oubnmorexa um. b.H. Enprimaa https://www.prlib.ru/

9. DmnexrponHas koutekus Okcdopackoro Poccuiickoro ®ona

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

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

14. zbMath https://zbmath.org/

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

16. Springer eBooks: https://link.springer.com/

17. "Jlektopuym TB" http://www.lektorium.tv/

18. VYHuusepcurerckas nndopmarmonHas cucreMa POCCUS http://uisrussia.msu.ru

ourwNhE
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19.

20.

21.

22.

23.
24,

25.

26.
217.
28.

29.

baza OTKpBITBIX JaHHBIX MUHHCTEPCTBA TpyJa W COUMAIBHOM 3amuThl PO
https://rosmintrud.ru/opendata
ba3za manubIX mpodeccHOHANBHBIX CTaHAAPTOB MHHHUCTEPCTBA TPyJAa U COLUAIBLHON

3alIUThI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
ba3rl JAHHBIX MunucrtepcTBa 3KOHOMHUYECKOT'O pa3BUTHS PO

http://www.economy.gov.ru

Odunuanpapiii cailT @enepaibHOTO areHTCTBA MO0 TEXHUYSCKOMY PETYIHPOBAHUIO U
METPOJIOTHH http://protect.gost.ru/

Enunas 0a3a roctoB PO - http://gostexpert.ru/

Pecypce o tepmomunamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html

WNudpopmanmonno-npaBoBas cucrema «lapant» [DnexkTpoHHBI pecypc] — Pexum
Jocryna: http://garant.ru/

OneKTpoHHO-0MOaroTeuHast cucteMa «KoHCyapTaHT cTyneHTa» www.studmedlib.ru
[TopTtan oTkpeIThIX JaHHBIX Poccuiickoit denepannu https://data.gov.ru

baza nannbpix Bcepoccuiickoro WHCTUTYTa HAyyHOM M TEXHHUYECKON WHOpManuu
(BUHUTH) PAH http://www?2.viniti.ru/

ba3pl maHHBIX B chepe MHTEIICKTYalIbHOW COOCTBEHHOCTH, BKJTIOYAs TATCHTHBIC 0a3bl
JAaHHBIX WWW.rusnano.com

NudopMmanmoHHbIe CIPABOYHBIEC CHCTEMBbI:

1.

KoncynpranT [lntoc - cipaBouHas mpaBoBasi cucTeMa (JIOCTYII IO JIOKaJIbHOM ceTu ¢

KOMITBIOTEPOB OMOITHMOTEKH )

Pecypcbl cBoOOAHOTO f0CTYNA:

wn e

4.

AMepHKaHCKas NaTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

ITosHBIE TEKCTHI KAHAJACKUX JUCCEePTALMK http://www.nlc-bnc.ca/thesescanada/
KubepJlenunxka (http://cyberleninka.ru/);

MuHucTepcTBO HayKH U Bbiciero oopasosanus Poccuiickoit denepannu

https://www.minobrnauki.gov.ru/;

5.
6.

®enepanbHblil mopran "Poccuiickoe obpazoBanue” http://www.edu.ru/;
NudopmannonHas cucrema "EnnHoe 0OKHO 10CTyna K 00pa3oBaTebHBIM pecypcam’

http://window.edu.ru/;

7.

Enunas komiexkuust tu@poBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-

collection.edu.ru/ .

8.

®enepalibHbIN LEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB

(http://fcior.edu.ru/);

9.

[Ipoekt ['ocynapcTBEHHOrO HHCTUTYTA pyccKoro si3bika uMeHu A.C. [lymxkuna

"OOpazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10.
11.
12.
13.
14.

CnpaBouHo-uHGOpMaMOHHBIN TTopTan "Pycckuit s3p1k" http://gramota.ru/;
Crnyx0a TeMaTH4eCKUX TOJIKOBBIX ciloBapeil http://www.glossary.ru/;

CroBapu ¥ SHIMKJIONEANH http://dic.academic.ru/;

O6pa3zoBarenpHbIi mopTan "Yyeda" http://www.ucheba.com/;

3axononpoekT "O06 obpazoBanuu B Poccuiickoit denepanun". Borpockl u 0TBETHI

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

CoOcTBeHHbIE 3JIEKTPOHHbIE 00pa3oBaTe/ibHbIe H HH(POPMaILHOHHBIE pecypchl

KyoI'y:

1.
2.

Cpena Moy IbHOTO JMHAMHUYECKOTO 00y4eHHs http://moodle.kubsu.ru
baza yueOHBIX M1aHOB, YU€OHO-METOIUIECKUX KOMILJIEKCOB, ITyOJIUKAIUN 1

KOH(pepeHIMiA http://mschool.kubsu.ru/

22


https://rosmintrud.ru/opendata
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://protect.gost.ru/
http://gostexpert.ru/
http://www.martindalecenter.com/Calculators3B.html
http://garant.ru/
http://www.studmedlib.ru/
https://data.gov.ru/
http://www2.viniti.ru/
http://www.rusnano.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
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3. bubnuoreka nHPpOPMAITMOHHBIX peCypcoB Kadeapbl HHOOPMAITMOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUH http://mschool.kubsu.ru;

4. DnexkTpoHHBIN apxuB 1oKyMeHTOB KyOI'VY http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHoJyioruil B oopazoBanuu KyOI'Y u nayuno-meroaudeckoro xxypHaia "IIIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeToquueckue yKazaHus 1Jisi 00y4arOMUXCs M0 0CBOEHUIO TUCUUIIJIMHBI (MO1YJIA)

YcnemHoe OCBOEGHHE JUCHUIUIMHBI IIPEANoJiaraeT akTUBHOE, TBOPYECKOE Y4acTHe
CTYZCHTA IyTeM IUIAaHOMEPHOM, TOBCETHEBHON pabOTHI.

OO61re peKoMeHJauu

W3ydyeHne QUCIMILIMHBI CIEAYeT HAUMHATh ¢ TPOPabOTKU paboueii mporpaMMel, 0co00e
BHUMaHUe, yelss UesIM U 3aJla4aM, CTPYKTYpe U COJEpKaHUIO Kypca.

Pabora c koHCTIEKTOM JEeKIUi.

[IpocMOTpuTE KOHCHEKT cpa3y MOcie 3aHATUH, OTMEThTE MaTepHall KOHCIEKTa JIEKIHiA,
KOTOPBI BBI3BIBACT 3aTPYJHECHHUS JUisi TNOHUMaHusA. [lomblTaliTech HAWTH OTBETHI HA
3aTpyIHUTENBHBIE BOIIPOCHI, UCIOJIb3Ys PEKOMEHyeMYIo TuTepaTypy. Eciu camocTosiTensHO He
yIanoch pazoOparbesi B Marepuaie, chopMyIHpyHTe BOMPOCH U OOPAaTUTECh 3a MOMOINBIO K
MPernoAaBaTeNio Ha KOHCYJIbTAIlMN WK Onukaiiieil jJexkuuu. PerynspHo oTBoauTe Bpems IS
MOBTOPEHHSI TPOWJEHHOTO MaTepuayia, MPOBEpsisi CBOM 3HAHUS, yYMEHUS W HaBBIKH IO
KOHTPOJIbHBIM BOIIPOCAM.

Jlexuuu ABJISIFOTCS OJTHUM W3 OCHOBHBIX METOJOB OOYUYEHHUS IO TUCLHUILIUHE, KOTOPHIC
JOJIKHBI pelIaTh CIEAYIOLIUE 3a1a4u:

—  U3JI0KUTh BaXKHEUIINI MaTepHal mporpaMMbl Kypca, OCBEIIAIOINI OCHOBHBIE MOMEHTHI;
— DPa3BUTh y CTYJIEHTOB MOTPEOHOCTH K CAMOCTOSITENILHOM paboTe Hal y4eOHOM U HaydHOM

JIUTEPATYpPOil.

C 1enpro KOHTPOJIS M HOJATOTOBKH CTYJIEHTOB K M3yUYE€HHUIO HOBOM T€MbI BHaYase Kaxa0ro
MPaKTUYECKOT0 3aHATHUs TPETojaBaTesieM MPOBOJAUTCS WHIUBUIYAIbHBIA WM (POHTAIBHBIN
YCTHBIM OMpOC MO BBINOJHEHHBIM 3aJaHusIM Npenbiayleld Tembl. Kputepuum oueHku: —
IPABWJIBHOCTh OTBETA 110 COAEPKAHUIO 3aJaHUsl (YUUTHIBAETCA KOJIMYECTBO U XapaKTep OUIMOOK
IpU OTBETE);

— MOJHOTA U TIyOMHA OTBETa (YYUTHIBACTCS KOJUYECTBO YCBOECHHBIX (DaKTOB, TOHITUHN U
T.1L.);

— CO3HATEIbHOCTh OTBETA (YUUTHIBAETCS TOHMMAHKE U3JIaraéMoro Marepuaa);

— JIOTHKAa W3JI0KEHUs MaTepuana (yYUTHIBACTCA YMEHHE CTPOUTH LIEJIOCTHBIMH,
NocJe0BaTeNbHBIN paccKa3, PAMOTHO IOJIb30BATHCA CHEUAIBHON TEPMUHOJIOTHEN );

— PpaIMOHAJIBLHOCTh HCIONB30BAaHHBIX MPHEMOB M CIOCOOOB pELICHHUS IMOCTABJICHHOM
y4ueOHOM 3amaun (YYMTHIBACTCS YMEHHE MCIIOJIB30BaTh HauOoJiee TMPOTPECCUBHBIC W
a¢heKkTUBHBIE CTIOCOOBI TOCTHKEHUS 1IEIIHN );

— CBOEBPEMEHHOCTb M 3()PEKTUBHOCTH HCIOJIB30BAHUS HAIVIAIHBIX MOCOOMH W
TEXHUYECKUX CPEACTB MpU OTBeTe (YUUTHIBAETCS TIPAMOTHO M C TIOJB30M TNPUMEHSTH
HaTJISITHOCTD Y JIEMOHCTPAIIMOHHBIN OTIBIT TIPH YCTHOM OTBETE);

— UCTIOJIB30BaHME TOTIOIHUTEIFHOTO MaTeprana (00s13aTeIbHOE YCIOBHE);

— palMOHAIBHOCTh MCHOJIb30BAaHUSI BPEMEHH, OTBEJACHHOIO Ha 3ajiaHue (He onolpsieTrcs
3aTSIHYTOCTh BBINOJHEHUS 3a/1aHMs], YCTHOIO OTBETA BO BPEMEHM, C YUYETOM HHIAUBUIYAIbHBIX
0COOEHHOCTEH CTYIEHTOB).

Pa3BepHyTBIi OTBET CTyAEHTa AOMKEH MPENCTaBIsATh COOOW CBS3aHHOE, JIOTMUYECKU
MoCJieI0BaTeNbHOE COOOIIEHNE Ha 3aJaHHYI0 TEeMy, IOKa3blBaThb €ro YMEHHE MPUMEHSThH
onpeJieseHus1, TpaBuia B KOHKPETHBIX CIyYasx.

MeTtoauyeckue peKOMeHAANUH [Jisl TOATOTOBKH K KOHTPOJbHBIM padoTaM u

HANUCAHNS KOHTPOJILHBIX padoT.
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IIpy moaroTroBke K KOHTPOJBHOM pPabOTE M MTOrOBOMY TECTHPOBAHHMIO HEOOXOIMMO
BHUMATEJIBHO MPOYUTATh COCTABJICHHBIE paHee KOHCIEKTHI JeKIHiH. OTBETUTh HA KOHTPOJIbHBIC
Bonpockl. CBepUTh CHHCOK BONPOCOB ¢ wuMewmeiics uHpopmanueid. Henocratomyto
UHPOPMAaLIKIO0 HEO0X0IMMO HATH B yueOHMKaX (yueOHBIX TOCOOMIX) MU B IPYTUX UCTOYHHKAX
uHpopmanuu.

KonrponsHast paboTa mpoBOAUTCS B MUCbMEHHOU (opMme.

KoHnTposnbHble pabOThl OOBIYHO COJEPKAT HECKOIBKO BONPOCOB U HMMEIOT HECKOJIBKO
BapuaHToB. CTymeHT nm0OO caM BBIOMpAaeT OJWH W3 MPEAJIOKECHHBIX BapUAHTOB, JMOO
IpEernoiaBaTesb 3aKpeIUisieT 3a KX/ IbIM CTYA€HTOM OIpEIeIEHHbI BapUaHT.

MeTtoanyeckue peKOMeHAAIMH A NOATOTOBKH K ObICTPOMY NHCHMEHHOMY ONPOCY
«0JIMI-0MPOCY» M NMPOBe/ieHNsl ObICTPOro MMCHMEHHOT0 ONMPOoca «OJIHUI-0NPOCA)

BhICTpBIil TUCHBMEHHBIN OMPOC «OIHI-OMPOCY CIOCOOCTBYET PA3BUTUIO MBICIUTEIHHOTO
npoliecca, pa3BUTHIO CIOCOOHOCTH K CUCTEMHOMY MBIIUIEHUIO U aHAJIN3Y, A TAKXKE 3aKPENJICHUIO
3HAaHUH y BCEX CTYJIEHTOB OJTHOBPEMEHHO.

ITpu moAroToBke K «OIUL-OIIPOCY» MPEIolaBaTelb JOHKEH 3apaHee IPUrOTOBUTH CIIMCOK
CTYZCHTOB U HAIMCaTh CaMble BAKHbIE, HO TIPU 3TOM y3KHE U JIOTHYECKH CBSI3aHHBIE BOIPOCHI 110
COOTBETCTBYIOILEH TeMe.

Kaxnomy cTyaeHTy BbliaeTcsi CBOM COOCTBEHHBIN, Y3KO C(HOPMYIMPOBAHHBIA BOMIPOC.
OTBer AOKEH OBITh YETKHMM M KpPAaTKUM, COJEp)KAIIMM BCE OCHOBHBIC XapaKTEPHCTUKU
OIKCBHIBAEMOT0 OHATHS.

MeTtoauyeckue peKOMeHAAlNH 1Jisl IPOBe/IeHUs IK3aMeHa

CryneHTbl 00513aHbI CJaTh 3K3aMEH B COOTBETCTBUHU C PACIUCAHUEM U YUEOHBIM IUIAHOM.
OK3aMeH N0 JUCHUIUIMHE IPECcsIeAyeT LEeNb OLEHUTHh paboTy CTyAEHTa 3a Kypc, MOJIydeHUE
TEOPETUYECKUX 3HAHUH, UX IPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHUS, NPUOOpETEHHE
HABBIKOB CaMOCTOSITEIbHOM pabOThl, YMEHUE NMPUMEHAThH IMOIYy4YEHHbIE 3HAHMS Ui PELIEeHUs
IIPAKTUYECKHX 3a7ad.

@dopma MpoBeNeHUsT 3K3aMEHAa: YCTHO WM MHCbMEHHO YCTaHAaBJIMBAETCA DPELICHUEM
Kadeapel. Pe3ynpTaT cmauM SK3aMeHa 3aHOCHTHCSA IpenojaBaTeleM B HK3aMEHAllMOHHYIO
BEJIOMOCTb U 3aU€THYIO KHIXKKY.

B ocBoeHnN IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU
310pOBbs OOJNBIIOE 3HAYEHHE HMEeT WHJMBHyallbHas ydeOHas paboTa (KOHCYJbTallUu) —
JIOTIOJTHUTEIBbHOE pa3bsiCHEHNE Y4eOHOro MaTepHara.

WunuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoOM,
CHOCOOCTBYIOLIMM MHAWBUAYAIN3ALMU O0yUYE€HUS U YCTAHOBJIEHUIO BOCIIMTATEIbHOIO KOHTAKTA
MEXJy MpernojaBaTeieM W O00y4arollMMCs HWHBIWJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7. MarepuajibHO-TEXHHYECKOe o0ecneyeHne Nno JUCHUIInHe (MOAYJII0)

HanmeHoBaHue crieluagbHBIX
TIOMEIIECHHI

OCHAaIIEHHOCTD CITEIUAIbHBIX
TOMEIIEHUI

HepequL JIMIOCH3UOHHOI'O
MporpaMMHOTO obecreueHus

VYuebHble ayIUTOpHUU JUTS
MPOBEJCHUS 3aHATHI JIEKIIHOHHOTO
THUIA

Meobenb: yuebHas meOeb
TexHUUECKHE CPEICTBA 00yUCHHS:
9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows
Microsoft Office Professional
Plus

MIPOMEKYTOYHOH aTTecTaliu
(ayn. 332c¢ r. KpacHomap, yi.
Craspononbckas, 149)

(ayn. 332c¢, 1. Kpacmomap, vy

CraBpomnosbckas, 149)

VYuebOHbie ayJJUTOPHH st | MebGens: yueOHas Mebeb Microsoft Windows
MPOBEICHUSI 3aHATHI | TeXHUYECKHe CpecTBA OOy UCHNUS: Microsoft Office Professional
CEMHHAPCKOTO THIIA, TPYIIOBBIX M | 3KpaH, IPOEKTOP, KOMIIBIOTED Plus

WHIUBHAYAIbHBIX  KOHCYJbTalumi, | OGOpymoBaHUe: MEIOBas I0CKa

TEKyLIETO KOHTpOJISL u
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Hns

CaMOCTOSTEILHOU

paboThl  OO0yYarOIIMXCS

MIPEyCMOTPEHBI

TTOMEIICHMS,

YKOMILJIEKTOBAHHBIE CHEIUATU3UPOBAHHON MeOEebl0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM ¢
BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTh «HTepHeT» u obecrieueHueM JOCTyna B JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HaunmeHoBaHHE TOMENIEHUN 19
CaMOCTOSATENTFHON pabOTHI

OcHaIIeHHOCTh TOMEIICHUH TS
CaMOCTOSTENTFHON pabOTHI

[lepeueHb NHULIEH3MOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHS

ObopynoBanne: KOMIOBIOTEPHAsT TEXHUKA
C TMOJKIIOYCHUEM K HH()OPMAIMOHHO-
KOMMYHUKAIIMOHHO#H ceTH « HTepHeT» U
JOCTYTIOM B 3NEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIbHY IO

cpeny oOpa3oBaTelbHOW OpraHU3alluy,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopymoBaHue, obecrmeunBarouiee
JOCTYyIl K CETH HHTEPHET (IPOBOIHOE
COe/IMHEHHE u GecrpoBoIHOE
coeaunenne mo texuojaorun Wi-Fi)

00yJaroImuxcst 00yJarOIIHXCSI
[MomemieHne as caMocToOsATENbHON | Mebenb: yaeOHas mebenb WinSvrDCCore ALNG
paboThl o0yuarommxcs (quTaibHbii | Komrrekt crieranusuposannoit | LICSAPK MVL 2Lic CoreLic
3an HayuHoti OnOIHOTeKN) Me0OeTH: KOMIBIOTEPHBIE CTOJIBI EES

Microsoft Office Professional
Plus
KoncynprantlInoc

TTomemieHue a1t caMOCTOSATEIHLHOMN
pabotel obydatommxcst (ayd. 329c,
401c, T. Kpacnonap, yiI.
CraBpomnoibckas, 149)

Meobenb: yuebHas mebenb

Kommnexr CIeHUaNU3UPOBAHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
OO0opynoBaHue: KOMIbIOTEPHAsT TEXHUKA
C TOAKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHHUKAIlMOHHOH cetu «HTepHEeT» U
JIOCTYIIOM B 3IEKTPOHHYIO
UH(OPMALIMOHHO-00pa30BaTEIILHY IO
cpeny oOpa3oBaTEeNBHON OpraHW3alldy,
BeO-KaMepHl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, o0ecreunBarolee
JIOCTYIl K CETH HWHTEepHET (IIPOBOTHOE
COCIIMHEHUE u OecripoBoTHOE
coeimHenue no rexuoaoruu Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
Crienpaan3upoBaHHOE
OpOTpaMMHOE  O0ecIeucHHe
cepun «9KOJIOI'» (YIIP3A
«3KOJIOI'», TIJIB-OKOJIOT,
MHBEHTAPU3ALINA,
MATUCTPAJIb-TOPO/I,
ATII-BKOJIOT, HJC-
SKOJIOT)

Fenix Server Academy
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