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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 Heabp ocBOeHHS AUCHUILIUHBI COCTOUT B (OPMUPOBAHUU TMPEICTABICHHUA O
TEOPETHYECKUX OCHOBAX MPOTHO3UPOBAHMS YCIOBUI 00pa30BaHUs TOPIOYMX U B3PHIBOOITACHBIX
CHUCTEM, OIpe/eNieHUE MapaMeTPOB HHUIIMHUPOBAHUS TOPEHUS M B3pbIBA, a TAKXE OLICHKHU
BO3MOKHOCTH TIEpEeX0/1a TOPEHHSI BO B3PHIB.

1.2 3agaun AUCHUILIHHBI

1. O3HAaKOMUTH C TEOPUAMU TEIUIOBOTO U LEMHOrO B3pbIBA, 3&KUTAHUS U
pacpocTpaHeHus IJIAMEHH, JCTOHALMU U YAAPHBIX BOJIH.
2. CdopmupoBaTh 3HAHUS YCIOBHI BO3HUKHOBEHHUS W PACIPOCTPAHEHUS TOPEHUS,

YCIIOBUHM Iepexojia FOpeHUsl BO B3pbIB, [1apaMETPOB TOPEHUs Ia30B, KHUIKOCTEH M TBEPHbIX
rOpIOYUX MaTepUaJIOB.

3. OOecneunTh yCBOCHHE METO/OB pacuera 00beMa U cocTaBa MPOIYKTOB FOPEHHS,
TEIUIOTHI U TEMIIEpPaTypbl FOPEHUS, OCHOBHBIX IIOKa3aTenel MoXapHOHW OMacHOCTH.

1.3 MecTto aucuMIuIinHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucuuruinHa «Teopust ropeHuss U B3pbIBa» OTHOCUTCA K 00s3arenbHOl yactu bioka 1
yueOHoro 1uiaHa. B cooTBeTcTBHM ¢ pabounM ydeOHBIM IUIAHOM TUCIHILUIMHA M3Y4aeTcs Ha 2
Kypce 1o o4Hoil popme oOyueHus. Bua mpomMexyToOuHOM aTTecTaliu: SK3aMeH.

N3ydyeHuto IUCHUIUIMHBI JOJDKHO HPEIIIECTBOBATh U3YUYEHHE TaKUX JUCLMIUIMH, Kak
«OcHOBbI puznueckoil xumun» U «®Pusnka». Ilpu ocBoeHUN JaHHOW JUCHMIUIMHBI CIyLIaTeNn
JNOJDKHBI  HMMETh 3HAHHWS 10 OOIIeH, HEOpraHWYeCKOW XUMHHU. JUCHUIUIMHA SIBIISETCS
IpEIUIECTBYIOIEH MpU HU3YYEHUU JAUCHUIUIMH: «TeopeThuyeckue OCHOBBI 3KO3alUTHBIX
nporeccoB», «CHCTEMBI 3aIIUTHI aTMOC(EPBD».

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3y/JIbTATAMHU 0CBOCHHS 00Pa30BATEJILHON IPOrPAMMBI

N3ydyenne naHHOW y4eOHOW JWCHUIUIMHBI HAmpaBlIeHO Ha (OPMUPOBAHUE Y
00yyaroImuxcs CIeIyOIUX KOMIETEHIIHN:

KOJI 1 HAaUMCHOBAaHUEC UHUKATOPpA

PesynbTaThl 00yueHus IO JUCIUILTUHE
JIOCTUKEHUS KOMIIETEHITUU

IIK-3 CnocodeH ucnoJib30BaTh npodeccuoHalbHOe NPOrpaMMHoe odecneyeHue Ajas c6opa, o0padoTKu U
nepegadyn uHGOPMALNN W COBPeMeHHbIE CPEACTBA BBLIYMCJIMTENBHOH TeXHHUKH M HH(OPMALHOHHO-
KOMMYHHKAIHOHHBIE TEXHOJOTHH JUIsi MATeMAaTHYEeCKOr0 MOeJIHPOBAHMS NMPOILIECCOB B TexHOC(hepe

UIIK-3.1. Hcmomp3yer mpodeccroHampHOE | 3HaeT MpodeccHoHaIbHOE MPOrpaMMHOE o0ectiedeHne s coopa,
mporpaMMmHoOe obecriedeHne Juid  cOopa, | 0OpabOTKM M nepenadd WHPOPMAIWH, U COBPEMEHHBIE CPEJCTBA

00paboTku ¥ mepenadyd UHPOPMAIMK U | BBIYUCIUTEIHLHON TEXHUKH, u HHPOPMAIIMOHHO-
COBpPEMEHHBIE CPEJCTBA BBIYUCIUTEILHON | KOMMYHHUKAI[MOHHBIE  TEXHOJIOTMH JUIS  MAaTeMaTHYECKOro
TEXHUKHU n I/IH(I)OpMaHI/IOHHO- MOACJIMPOBAHNA, OCHOBHBIC 3aKOHBI U BHIPAXKAIOIINUEC YPABHCHUS B
KOMMYHUKAIIMOHHBIC TEXHOJIOTUH AJIsL O6J'IaCTI/I MOACINPOBAHUSA (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX IIPOIIECCOB

MaTeMAaTHYECKOTO MOJEIMPOBAHUA | YMeeT OCYNIeCTBISITh OMCK M UCIIOIb30BaTh MpodeccHoHanbHOe
MPOIIECCOB B TexHOC(hEpe MporpaMMHOe obecriedeHne st cbopa, oOpabOTKH W mepeaadn

HHPOPMALIMK, U COBPEMEHHBIC CPEICTBA BBIYUCIUTEIBHON
TEXHUKA W HHGOPMAIMOHHO-KOMMYHUKAIMOHHBIC TEXHOJOTHH
JUTSE MATEMaTHIECKOTO MOJICIIMPOBAHISI IPOIIECCOB B TeXHOC(hepe,
UCIIOJIB30BaTh ~ OCHOBHBIC  BBIPAXKAMOIIUEC  ypPABHCHHS IS
MATEeMAaTHYECKOTO  MOJCIHPOBAHUS  PA3IUYHBIX  (PH3UKO-
XMMHUYECKHX MPOLECCOB

Brnanmeer, BHempseT wu pa3pabarbiBaeT MpOoQEeCCHOHATBHOE
MpOTpaMMHOE oOecTiedeHue it cOopa, 0OpaboTKH U TMepeaadu
HHPOPMAIMU W COBPEMEHHBIC CPEACTBA BBIYUCIUTEIHHOMN
TEXHUKH, W HHGPOPMAIMOHHO-KOMMYHHUKAI[HOHHBIC TEXHOJIOTHH
JUTS MATEMAaTHIECKOT0 MOICIIMPOBAHMSI IIPOIIECCOB B TeXHOChEpeE,
OCHOBHBIMH ITOJIXOAaMHU K MOJCTHPOBAHUIO (HU3UKO-XUMHYCCKHX




KOIL 1 HAUMCHOBAHUEC MHAUKATOPpA

PC3yJ’II)TaTLI 06y‘ICHI/I${ 0 AUCHUILINHC
JOCTUKCHUS KOMIICTCHIIMN

MPOIIECCOB [UII PEIICHHWS MPAaKTHIECKUX 3aJad B HAYYHO-
HCCIIeTOBATENILCKON M MPO(eCCHOHATBHOHN IeATeIbHOCTH

2. CTpyKTYypa U coJiepKaHue TUCHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH IMCHUIJIMHBI 110 BUIaM padoT

OOmiast TpyA0EMKOCTh IMCHHUILUIMHBI cocTaBisgeT 4 3aueTHbix eaunul] (144 dacoB), ux
pacrpeziesieHue Mo BujgaM padboT IpeCTaBIeHO B TaOIHIIE.

Bre! pabor Bcero dopma o0yyeHust
4acoB OYHast
4 cemecTp
(gackr)
KonrakTHasi paboTa, B TOM 4HcJe:
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHATH JEKIIMOHHOTO THUIIA 34 34
MIPAKTUYECKHE 3aHATHS 34 34
Wuas koHTaKTHas padora:
KonTpons camoctosTenpaon pabotsl (KCP) 2 2
[TpomexyTounas arrecranus (MKP) 0,3 0,3
CamocTosiTesibHAsi pad0Ta, B TOM YHCJIE: 38 38
IloaroroBka Kk ceMHHapam 11 11
IToAroToBKa K yCTHBIM OIPOCAM 4 4
CamocrosiTelbHOE HM3Y4YE€HHE pa3ieioB, CaMOIOATOTOBKa (IpopadoTKa |
MOBTOPEHHUE JIGKLMOHHOTO MaTepuayia ¥ MaTepuaia Y4eOHHKOB M Y4eOHBIX 13 13
O0COOMH, TOrOTOBKA K MPAKTUYECKUM 3aHATHUSIM, KOJUIOKBUYMaM U T.J1.)
IToaroroBka Kk TeKylieMy KOHTPOJIO 10 10
Kontpous:
IToaroroBka K 3K3aMeHY 35,7 35,7
Oo0mast Tpy10eMKOCTh gac. 144 144
B TOM 4YHCJie KOHTAKTHAasi padoTa 70,3 70,3
3a4. el 4 4

2.2 Coaepxanue THCHMINIHHBI
Pacnpenenenne BuoB yd4eOHON pabOTHI M KX TPYJOEMKOCTH TIO pa3JieaM JAUCIUTUTAHBL.
Pasiernbl (TeMbl) TUCIMILIMHBI, H3y4aeMble B 4 ceMectpe (ounas ¢hopma obyuenus)

Konnuectso yacos
N AyautopHas preayut
o Hamnmenosanue pa3nenos (TeM) OpHast
Bcero pabora
pabota
JI 113 JIP CPC
1 |BBeneHHe B TEOPHIO TOPESHHUS M B3phIBa 12 4 4 - 4
5 OCHOBHBIE TIOHATHS U OTIpeieNIeHNUs. SIBIEHHs TOPEHNS U B3PhIBa. 12 4 4 - 4
Obu1ast xapaKTepuUCTHKA
3 XuMudeckasi TepMOAMHAMUKA FTOPEHUs U B3pbIBa. Pacuer Terosbix| 13 4 4 - 5
s dexToB peaxiuii ropeHus
4 Kuneruka peakuuii ropeHus 1 B3pbiBa. PacueT ckopocTu peaxkuuii 12 4 4 - 4
TOPEHUS
5 |MaccomnepeHoc U Temionepeaada B mporeccax TOPeHus 12 4 4 - 4
6  |Teopusi ropeHust ra30BO3/YIIHBIX U IAPOBO3AYIIHBIX CMecer 12 4 4 - 4




7 Teopus ropeHust JUCIEPCHBIX ¥ TOPIOUUX MaTepHUaIoB 13 4 4 - 5

8 Teopus TeNI0BOro B3phIBa 10 3 3 - 4

9 HanpasneHus pa3BuTHs TEOPHH TOPEHUS U B3phIBA 10 3 3 - 4
HUTOI'O no pazodenam oucyuniumul 106 | 34 34 - 38
KoHnTpoas camocTosrensHoM padoTsl (KCP) 2 - - - -
IIpomexxyTtounas arrectanus (MKP) 0,3 - - - -
IToaroToBKa K 3K3aMeHY 35,7 - - - -
OO6mas TpyJ0eMKOCTh 1O JUCIMILTHHE 144 - - - -

[Mpumeuanue: JI — nekmun, [13 — mpaktudeckue 3anatus / cemunapsl, JIP — mabopatopHsie
sansaTusi, CPC — camocrositenpHas paboTa CTyIeHTa.

2.3 Conep:xanue pa3nesioB (TeM) THCHUILTHHBI
2.3.1 3ausaTH JEeKINOHHOI0 THIIA

No HaumenoBanue pasgena Cornepranie paszea (Tembl) dopma TeKyIero
(Tembr) KOHTpPOJIA
1 2 3 4
1 |BBeneHue B TeopHio IIpenmer kypca, ero nenu u 3agauu. Hayuno-texHudeckuit YO
TOPEHHUS U B3phIBA mporpecc u npobiemMa B3pbIBO- U I0Kap0o0e30MacHOCTH B
TexHochepe. 3HaueHHE Kypca Il oOecTiedeH s
TIPOTHO3UPOBAHUS B3PHIBO- U T0Kap00OE30MacCHOCTH B
TexHochepe
2 |OCHOBHBIC IOHATHS U IlonsTie ropenus u B3pbiBa. TemnoBoi u enHol Mmexanu3msl |KP
onpeneneHus. SIBneHus |ropeHus U B3pbIBa. PoNb KaTaIMTHYECKUX IPOLIECCOB U
TOPEHUS U B3pBIBA. i ¢dysun. Kpurnueckue sinerns. Bocruiamenenne u
OO01as xapakTepucTHKa |3axuranue. [Ipenensl caMOBOCIUIAMEHEHHSI CMECH BOAOPOJIa C
kucinopoaoM. Kpurndeckue siBinenus. Bepxauii u HIKHUAN
KOHIIGHTPALIMOHHBIE MPE/Iebl BOCINIAMEHEHUS
3 | Xumwuyeckas OYHKIMY COCTOSHUS U OCHOBHBIE TEPMOJAUHAMUYECKUE BO, P3
TepPMOAMHAMMKA FOPECHUS |[COOTHOILIECHHS. Y paBHEHHS COCTOSHUS HJICATbHBIX U
u B3pbIBa. Pacuer peanbHbIX ra30B (ypaBHeHue Ban-nep-Baannca, ypaBHeHue ¢
TEIJIOBBIX 3 PEKTOB BUPHAIIBHBIMU KO3 duienTamu). TepMmoxumust
peaxIyii TopeHust
4  |Kuneruka peaximii [HonsiTne ckopoctu XuMuyeckoil peakunu. CKOpocTh YO, P3
TOPEHUS U B3pHIBA. 00pa3oBaHMs KOMIIOHEHTa. JHEPTHUs aKTHBALIUH.
Pacuer ckopocTu Heob6xoaumble 1 1ocTaToYHbIE yCIOBHS IPOTEKAHNS PEAKIINH.
peaxiuii TopeHust 3aBHCHMOCTh CKOPOCTH PEAKLIMU OT KOHIEHTPALUU
KOMIIOHEHTOB, OT JaBJICHHS U TEMIIEPATypbl. 3aKOH
JEACTBYIOIUX Macc. MONEKyJIIPHOCTD U MOPSI0K PEAKIUY.
DneMeHThl PopManbHON KuHEeTUKH. Peakuuu 1-ro, 2-ro u 3-ro
nopsiikoB. KuHeTHka coXHbIX peakuuil. J[BycTopoHHNE
(obpaTtumebie) peakiuu. ITapaiienbHbie pEeaKiiyH.
ITocnenoBarenbHbIE peakuu. ABTOKATATUTUIECKUE PEAKITUH.
Llennble peakuuu. PazeTBisitomuecs U Hepa3BETBRIAIOIIUECS
nenu. LlemHoit MexaHU3M H €ro cTagun. Polb HemHBIX
peaxiuii B TEMJI0BOM CaMOBOCITIAMEHEHHUH. Y paBHEHHE
AppeHuyca U TeIIOBOI B3pbIB
5 |MacconepeHoc u [Momobue mporieccoB MaccorepeHoca 1 TeIIonepeadn. KP, P3
TeIonepeiaya B TemnonpoBogHOCTE M NG Qy3Us B HETIOIBIKHOH Cperie.
Ipoleccax ropeHus 3axoHbl Dypbe u Duka. YpaBHEHUS] KOHBEKTUBHOTO IEpeHOCa
Tera ¥ BemecTsa. CBOOOHAS M BEIHYK/ICHHAS! KOHBEKIIUSI.
JlamuHapHOe U TypOyJIeHTHOE IBMKEHUE KUAKOCTH (Taza).
[onsarue quddysnonnoro cios. KorpounuenTs Temio- u
MacconepeHoca. Teopus mogo6us. YpaBHeHHe Oananca
Macchl. YpaBHEHHE OaslaHca BEIIECTBA U TEIJIOBOM YHEPTHN.
YpaBHeHue OanaHca KOJTMYECTBA IBHKESHUS
6 |Teopus ropenus OOm1ast XxapaKTepUCTHKA IUTAMEHH U 3aKOHOMEPHOCTEH ero YO
ra30BO3/YILIHBIX U pacmpoctpanenus. @opma (poHTa IUITAMEHN U TIOHSTHE O
MapoBO3AYyIIHBIX CMECEH |HOPMaIbHOM ropeHuu. Pacimmpenne npogyKToB rOpeHHus..
XapakTepHble PeXUMbI HOPMAJIBHOTO TOpeHusi. MeToasl
U3y4eHUs TOpeHHUs Ta30B. Teopusi HOpMaJIbHOTO TOPEHHSL.




TemnomaccooOMeH IIpyu TOPCHUU. Mexanu3m nepexoga
ropeHud B ACTOHAIIUIO

TEOPHHU TOPEHUS U
B3pHIBA

B3pHIBa. Vcrions30BaHNEe METOIOB TEOPUH TOPESHUS M B3PhIBa
JUTSL IPOTHO3UPOBAHUS U o0ecTieueHHsT Oe30MacHOCTH
MIPOU3BOJICTBEHHBIX IIPOLIECCOB, IIPOTHOZUPOBAHUS
Ype3BhIYANHBIX CUTYAIIMH W JIOKAJIU3ALNUH UX TTOCJIEICTBHI

7  |Teopus ropeHnst CwmemanHas 1u¢dy3noHHas U XUMUYEcKas KHHETHKa BO, P3
JUCTIEPCHBIX U TOPIOYNX |ropeHus. BeisiBieHne nuMuTHupyomei craauu. Teopus
MaTepUaloB TOPEHUs] METAJIJIOB
8 |Teopus TemnoBoro BbIBOJ OCHOBHOT'O HECTAIMOHAPHOT'O YPaBHEHUS AJIS KP
B3pbIBa Temrneparypsl ropeHus. CTaluoHapHasi TeOpUs TEIIIOBOTO
B3pbIBa
9 |HanpaBnenwus pa3Butusi |AKTyajbHbIC HAlIPABJICHHS] PA3BUTHSI TEOPUU TOPEHUS U YO

2.3.2 3aHsiTHA CeMHMHAPCKOro THNa (MpaKkTHYecKHe / CeMHMHAPCKHE 3aHATHs/
JadopaTopHbIe padoThl)

[IpakTueckue 3aHATHS

®dopmMma
HaumenoBanue pa3nena .
Ne (Tembl) TemaTuka MpakTHUECKUX 3aHATHH (CEMUHApPOB) TEKyLIero
KOHTPOJIS
1 2 3 4
1 |Beeznenue B Teoputo ropenus |Vicrnonb3oBaHue TOPEHUS U B3phIBa B COBPEMEHHBIX YO
U B3pbIBa TEXHOJIOTHSIX
2 |OCHOBHBIE TTOHATHS U I'omoreHHoe U rereporeHHoe ropesue. Posib KOHBEKIMH. KP
omnpezeneHus. SIBneHus Pacnipenenenune TemrepaTyp ¥ IMHUH TOKa B INTAMEHH
ropeHus u B3psiBa. O0mas
XapaKTEePUCTHKA
3 | Xumuueckas 3akoH ['ecca. PacueTt TemmoBEIX 3 PEKTOB peaKITiii. BO
TEepPMOIMHAMUKA TOPEHHUSI M1 |3aBHCHMOCTh TEIIOBOTO 3(phexTa oT TeMmneparypsl. 3aKOH P3
B3pbIBa. Pacuer reroBeix  [Kupxrodga
3¢ GhEeKTOB peakiuii rOpeHus
4 |Kuneruka peakiuii ropenus |[Ipumeps! peakiuil B3auMoieHCTBHS BOJOPO/IA C XJIOPOM YO
u B3pbIBa. Pacuer ckopoctu |(peakius boxeHmreitHa) 1 Bogopoaa ¢ kuciaopoaoM. LlenHoi P3
peaxmuii TopeHus MeXaHHU3M U ero craauu. [lomyocTpoB BocIIaMeHeHHUS.
MateMaTHYeCKOe OTIMCAHNE IIETTHBIX PeaKIHi
5 |MacconepeHoc u YpaBHEeHUsI KOHBEKTUBHOTO IIEPEHOCA TEIlIa 1 BEIIECTBA. KP
Terionepeada B npoueccax |CBoOoHast M BEIHYK/IEHHAS KOHBEKIINS P3
TOpEHHs
6 |Teopwus ropeHus Temmomaccoodmen mipu roperun. Koadduuent YO
ra30BO3IYIIHBIX U MOJIEKYJISIpHOTO TiepeHoca. [Toobue noneit temmepaTypsl 1
MapOBO3IyIIHBIX cMecei KOHILICHTPALINH
7 |Teopus TopeHUs Tl'openue yras. AHanu3 3aBUCUMOCTH CKOPOCTU TOPEHUSI OT BO
JIMCTIEPCHBIX W TOPIOYUX CKOPOCTH NPOIYBKH BO3/lyXa U OT TEMIIEPaTyphl P3
MaTepuagoB
8 |Teopwus TerioBoro B3peiBa  |CrannoHapHas TEOPHs TEMJIOBOrO B3pbiBa. Kpurnueckue YO
ycnosusl. OtpesiesieHue TeMIepaTypbl BOCIUIAMEHEHUSI. YUeT
TETUIOOTIau1
9 |HampaBieHus pa3BUTHS Hcnonp30BaHuEe METOI0B TEOPUU TOPEHUS U B3pbIBA JJIs YO
TEOPHUH TOPEHUS M B3pBIBA  |[[IPOTHO3UPOBAHMSA U 0OecrieueHHs 0e30MacHOCTH
MIPOU3BOJICTBEHHBIX IIPOLIECCOB, IIPOTHOZUPOBAHUS
Ype3BbIUANHBIX CUTyallMH U JIOKAJTU3AIMK UX HOCIEACTBUI
Pemenue 3anau (P3), ycrusiii onpoc (YO), «6mum-onpoc» (BO), konTponsHas paborta
(KP).

IIpu  wm3yuenun

JUCLIUILINHEI

MOTYyT MMPUMCHATCA

JTUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOI0ruH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.4 IlpuMepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTsl HE IPeyCMOTPEHbI YUEOHBIM IJIAHOM.

3JIEKTPOHHOE

oOydeHue,



2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecnevYeH sl HJIA CAMOCTOATEILHOH padoThI
00y4yarmuxcs Mo JUCHUILINHE (MOIYJIIO)

HepequL y‘Ie6HO'MeTOHI/I’~IeCKOFO obecneueHus JUCHUIIIUHBI I10 BBIITIOJIHCHUIO

Ne Bun CPC M
CaMOCTOSATENLHOM paboTHI
1 2 3

1 |[lonroroska k cemunapam |Kyxkus I1.I1. Teopus ropenus u B3psiBa [ Tekcr]: yueOHOe mocoOue AiIst CTY/ACHTOB

2 |TIoAroTOBKa K YCTHBIM BY30B, oOyuJaromuxcs 1o HaIpaBJICHUIO 280100 "Be3omnacHocTh
oIpocam JKU3HEACATEIBHOCTH" CIIEIUAaIbHOCTH 280101.65 "Be3omnacHocTh

3 |CamocrosTensnoe xku3HenesTensHocTH B TexHocepe" / I1. I1. Kykun, B. B. FOums, C. I'. EmenssHOB;
H3yUCHHE Pa3IeoB, I'oc. oOpasoBar. yupexxaenue Boicmero npod. oopazosarus "FOro-3aman. roc. yH-
CaMOMOArOTOBKA 1", Poc. roc. texnon. yu-T uM. K. 3. Huonkosckoro (MATU - PI'TY). - Mocksa:
(popaboTka 1 IOpaiit, 2017. - 435 c.

TOBTOpEHHE JIeKIIHOHHOro | | AHOTOMbCKUH, M.1. Pe3ysbTaTel sKCIepUMEHTATBHBIX HCCIENOBAHMI YIapHBIX
MaTepuana 1 MaTepuana  |BO3AYIIHBIX BOJIH IPH B3PBIBAX HA 3CMHOii MOBEPXHOCTH [DNCKTPOHHEIH pecypc]
YUEOHHKOB H y4eGHBIX — 3ﬂeK_Tp(_)H. JlaH. — Mocksa: ['opHas KHHT2, 2011. — 38 c. — Pexum poctymna:
TocoGmii, mogrotoska k  |Ntts://biblioclub.ru/index.php?page=hook&id=69817/

NPaKTHYeCKHM 3ansTHsay, |METONHUECKHE YKa3aHHs 10 OPTaHU3AIMK CAMOCTOATEILHON PaOOTEL.
KOJUIOKBUYMaM H T.11.) VYTBepxaeHs! kadeapoii Gpusndeckoit xumun, mporokon Ne 17 ot 11.05.2017 r

4 |Moaroroska K Texymemy Meroanueckre peKOMEHJallui K OpraHu3aliy ayJUTOPHON U BHEAYyAUTOPHOM
KOHTPOJIO (camocTOATENBHOM) PpaboTHI CTYJEHTOB: MeTOAUYecKHe yKasanus / cocT. T.I1.
Cropoxenko, T.b. Ilounnok, A.B., becnanos, H.B. Jlo3a. — KpacHonap:
Ky6anckuii roc. yu-1, 2018. 89 ¢

Y4eOHO-MEeTOAUYECKNE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 0OyYaroIIUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) mpenocTaBisitoTcst
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPHUATHS UH(DOpMALINN:

Jlyist i1 ¢ HapyIIEHUSIMH 3PEHUSL:

— B MieyaTHOM popme yBeIHueHHBIM HIpUQTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jjig U1 ¢ HapyIISeHUSIMU CTyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO TOKYMEHTA.

JList i1 ¢ HapyIIeHUsIMH OTTIOPHO-/IBUTATEIBLHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3 Oopa3oBaTe/ibHbIE TEXHOJIOTHH

B Xonme wu3ydyeHHMs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIb30BAHME  CIEIYIOIIMX
00pa30BaTEeNbHBIX TEXHOJOTHM: JIEKIMH, MPaKTUYeCKHe 3aHATHsA, NpobiieMHOoe oOyueHue,
MOJlyJIbHas. TEXHOJOTHS, MOATOTOBKAa MHCbMEHHBIX aHAJIMTUYECKUX pabOT, CaMOCTOATEIbHAs
paboTa CTy/IEHTOB.

KoMmneTeHTHOCTHBIM MOAXO0Jl B paMKax MpenojaBaHus JUCHUIUIMHBI pealn3yercs B
WCIIOJIb30BAaHUU WHTEPAKTUBHBIX TEXHOJOTHH M AaKTHBHBIX METOAOB (TPOEKTHBIX METOJUK,
MO3rOBOTO IITypMa, pa30opa KOHKPETHBIX CHUTyallMi, aHalu3a TeJaroru4eckux 3ajad,
Me1arorMYeckKoro KCIepruMeHTa, HHBIX (OpPM) B COUETAaHUM C BHEAYIUTOPHOM pabOTOM.

NndopmanonHble  TEXHOJIOTUH, TMpPUMEHSEMble TPU  H3YYEHMHM  JUCLMILIUHBI:
UCTOJb30BaHUE  HMH(MOPMAIIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnanTuBHBIE 00pa30BaTENbHBIE TEXHOIOTUN, TPUMEHSIEMbIE TIPU U3YUYSHUH IUCIUTUTMHBI
— JUIsl JIMIl C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbSl NPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTAIlMi C NCIIOJIb30BAHNEM DJIEKTPOHHOMN MOYTHI.

Jna popmupoBanus npodecCHOHaIbHBIX KOMIIETEHLUH B MpPOLECCE OCBOEHHUS Kypca
UCTIOJIb3YETCsl TEXHOJIOTUS MPO(eCCHOHATBHO-PAa3BUBAIOILETO O0yUYeHHS, IPeayCcMaTpUBaroIas


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

HE TOJBKO TMepeAady TEeOpeTHYecKoro Marepuaia, HO M CTUMYJIHMpPOBaHHE U pa3BUTHE
MPOYKTUBHBIX MO3HABATENbHBIX JEUCTBUI CTYJIEHTOB (HA OCHOBE MCHXOJOr0-1e1aroruyecKon
TEOPHUU MOITAIHOTO (OPMUPOBAHUS YMCTBEHHBIX ACUCTBUI). AKTUBU3AIMYA U UHTEHCU(DUKALIUN
[IO3HABATEJILHOTO IIPOLECCA CIIOCOOCTBYIOT MCIIOJIb30BAaHUE IE€JarOrMYECKOl 3BPUCTHKH,
MOJIeJIMPOBAaHUE MPOOIEMHBIX CUTYallUi, MyJIbTUMEAUIHbBIE TIPE3CHTALIMU B JICKIIMOHHOM KYypCe.
B pamMkax TpakTHYECKHMX 3aHSATUH TPUMEHSIOTCS METOJBI  MPOEKTHOrO  OOyYCHHS,
HCCJIEIOBATENILCKUE METObl, TPEHUHTOBbIE (DOPMBI, METOJ] KOHKPETHBIX CHUTYyallhil, UTPOBBIC
TEXHOJIOrMH. B mporiecce caMoCTOSITENBbHOM JESATENBHOCTH CTYIEHTHI OCBAUBAIOT U AHAJTU3UPYIOT
NEepeIoOBON MEeAarornyecKuil OMbIT, UCIOIb3Ysl UMEIOLIYIOCS JIUTEpaTypy U HH(OpMAaLUOHHbIE
TEXHOJIOTUH, BBICTYNAIOT C MPE3CHTAIMSAMU Tepell YYalluMHCs, BeIyT TpOo(pOPHEHTAIOHHYIO

paboTy, HAKAITUBAOT MOPTHOIHO Pa3padOTOK.
JUis M1l ¢ OTpaHUYCHHBIMU BO3MOXHOCTSIMHU 3J0POBbsI TIPEIyCMOTPEHA OPTaHU3AIHS
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DJICKTPOHHOM TTOYTHI.

pPa3HOYPOBHEBBIX 3aJaHUI,

4 OueHoOYHbIE CPeICTBA ISl TEKYILIEr0 KOHTPOJISI yCIIeBAeMOCTH U NMPOMEXKYTOYHOM
arrecTaluu
OneHouyHble CpeACTBa MpeIHA3HAYeHbl MAJISi KOHTPOJS M OLEHKH 00pa3oBaTelbHBIX
JOCTHXKEHUH 00y4aromuxcs, OCBOMBIIUX MporpamMmy yueOHou aucumiiinHbl « Teopust ropeHus u
B3pbIBaY.
OrneHOYHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIC MAaTE€pUaibl JIJIsl MPOBEACHUS TEKYIero
KOHTPOJIA B (OpME TECTOBBIX 3a/JaHUM, JOKIAJa-MPe3eHTAlMH MO IMPOOJIEMHBIM BOIPOCaM,

pOJIEBOM  WIpHI,

aTTeCTallui B Q)opMe BOIIPOCOB U Sa,I[aHI/Iﬁ K 5K3aMCHY.

CUTYallMOHHBIX 33Jad U NPOMEKYTOYHOM

CprKTypa OLICHOYHBIX CPEACTB IJIdA TeKyIHeﬁ H HpOMe)KyTO'lHOﬁ aTreCcralnumn

Ne Kon u HanmeHoBaHue Pesysbrarel 00y4eHus HanmeHnoBaHue OLIEHOUHOTO
n/n HHAUKaTopa (B cooTBeTcTBMU C 1. 1.4) cpeacTBa

(B cootBeTcTBHU C 1. 1.4) Texyumii IIpomexxyTouHas

KOHTPOJIb aTTecTalys

1 UIIK-3.1. Ucnone3yer 3Haet npodeccuoHabHOE YcTHBIH onpoc Bomnpoc Ha

npodecCHOHATBHOE MporpaMMHOE obecrieueHue st coopa, sk3amene 1-3

IIPOrPaMMHOE 00paboTku 1 nepenavu nHGpopMaIum,

obecnieuenue ais coopa, 1 COBPEMEHHBIE CPEJICTBA

00paboTKH U neperadn BBIYHCIINTEIHHON TEXHUKH, U

nHdopmanuu n nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE

COBPEMEHHBIE CPEJICTBA TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO

BBIYHMCITUTEILHON MOJICTIMPOBaHMS, OCHOBHBIC 3aKOHBI

TEXHUKH U BBIPaXKAIOLINE YPAaBHEHUsI B 00JIaCTH

nHpopMannoHHO- MO/JICTIMPOBaHUS (PU3NKO-XMMHUUECKHX

KOMMYHHUKaIMOHHbIE MPOLIECCOB

TEXHOJIOTUH JJIs

MaTeMaTH4eCcKOro

MOJICITUPOBAHHMS

MIPOIIECCOB B TexHOChEpe
2 HUIIK-3.1. Ucnone3yer 3Haet npodeccuoHalbHOE Kontponsnas Bomnpoc Ha

po¢eCCHOHATBHOE mporpaMMHOe obOecrieueHne st coopa, | pabora sKk3ameHe 4-8

IIPOrpaMMHOE 00paboTku 1 nepenady HHGOpMaLny,

obecrieuenue Juist cOopa, | ¥ COBPEMEHHBIE CPEJCTBA

00paboTKH 1 nepenadn BBIYHMCIIUTEIHHON TEXHUKHU U

nadopmanuu n nH(pOpMaMOHHO-KOMMYHHUKAIIHOHHBIE

COBPEMEHHBIE CPEJICTBA TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO

BBIYHCITUTEIHHOM MO/ICTTUPOBAHHUS

TEXHHUKH, U

MHbOPMAITHOHHO- YMeeT ocymecTBISTh MOUCK U

KOMMYHHKALHOHHBIE UCIIOJIb30BaTh NpodeccroHanbHOe

TEXHOIOTHH IS nporpaMMHOe obecriedeHue st coopa,

MATEMATHIECKOTO 00paboTKH ¥ mepeaadn HHGOpMAaIIHH,

Y COBpEMEHHBIE CPEJICTBA




MOACINPOBaHUA
IpoueccoB B TeXHOC(l)Cpe

BBIYHCIIUTEIHHOM TEXHUKU U
HH(POPMATMOHHO-KOMMYHUKAI[HOHHBIE
TEXHOJIOTHH JIJISI MATEMATUIECKOTO
MO/IEJTMPOBAHMUS TPOIIECCOB B
TexHochepe

HIIK-3.1. Ucnonb3yet
npodeccHoHaIEHOE
IIPOTPaMMHOE
obecneuenne ais coopa,
00paboTKH U mepesadn
nHpOpPMALNN 1
COBPEMEHHBIE CPEJCTBA
BBIYHMCIIUTENILHOMN
TEXHUKH U
nHpopMannoHHO-
KOMMYHUKaIOHHbIE
TEXHOJIOTUH JJIS
MaTeMaTH4ecKoro
MOJICITUPOBAHHUS
MIPOLIECCOB B TeXHOC(hepe

YMeeT ocyIecTBISTh MOUCK U
UCIIOJIb30BaTh NpodeccHoHaNbHOe
mporpaMMHOe obecrieuenne st coopa,
00paboTKH ¥ repenadn HHHOPMAaIIHH,
U COBPEMEHHBIE CPE/ICTBA
BBIYUCIIHTEIIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHHKAaLIHOHHBIE
TEXHOJIOTUH JUI MaTEMaTHYECKOTO
MO/ICTTMPOBAHMUS TPOIIECCOB B
TexHochepe

Brageer, BHenpsieT U pa3pabaTsiBaeT
npo¢ecCHOHAIBHOE IPOrPAMMHOE
obecrieuenne it cOopa, 00paboTKH 1
nepenavy MHPOpMaIKU U
COBPEMEHHBIE CPEJICTBA
BBIYHUCIIUTEIBHON TEXHUKHU U
nH(pOpMaLMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JIUII MaTEMaTHYECKOTO
MOJICITUPOBAHUS POLIECCOB B
TexHochepe

«bmu-onpocy»
Peienue 3amau

Bompoc Ha
sk3ameHe 46-51

HUIIK-3.1. Ucnons3yet
npodeccruoHaIbHOE
MIPOTPaMMHOE
obecneueHne s coopa,
00paboTKK 1 nepenavu
nHdopmanuu u
COBpEMEHHBIE CPEJCTBA
BBIYUCIIUTENBHOU
TEXHUKH U
nHpopMannoHHO-
KOMMYHUKaIMOHHbIE
TEXHOJIOTUH JJIS
MaTeMaTHIecKOro
MOJIETTMPOBAHHMS
TIpOLIECCOB B TexHOC(hepe

3HaeT npoecCHOHANBHOE
IporpaMMHOe obecniedeHue i coopa,
00paboTKH ¥ mepenadn HHHOPMAIIHH,
U COBPEMEHHBIC CPE/ICTBA
BBIYHUCIIUTEIBHON TEXHUKHU U
nH(pOpMaMOHHO-KOMMYHUKAIJHOHHBIE
TEXHOJIOTUH JJISl MATEMaTH4eCKOT0
MO/ICTIMPOBAHUS], OCHOBHBIE 3aKOHBI U
BBIp@XKAIOLINE YPaBHEHUsI B 00JIaCTH
MO/ICTIMPOBaHUS (PU3NKO-XMMHUUECKHX
HPOLIECCOB

‘YMeeT ocyuiecTBIATh TOUCK U
UCIIOJIb30BaTh NpodeccroHanbHOe
porpaMMHoOe obecrieueHne st coopa,
00paboTKH ¥ mepenadn HHQOPMAIIHH,
Y COBPEMEHHBIE CPE/ICTBA
BBIYHCIINTEIILHON TEXHUKU U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/ICJIMPOBAHMS IPOLIECCOB B
TexHochepe

VYcTHbll onpoc
Pemenue 3agau

Bompoc Ha
sK3aMeHe 25-28,
39-45

HIIK-3.1. Ucnonb3yeT
npodeccroHaNbHOe
IPOrpaMMHOE
obecrieuenue i coopa,
00paboTKH U repesadn
nadopmanuu n
COBPEMEHHBIE CPEJICTBA
BBIYHCIIUTEILHOM
TEXHUKH U
nHpopmMannoHHo-
KOMMYHUKaIMOHHbIE
TEXHOJIOTUH IJIA
MAaTEMATHYCCKOTI' O
MO/JICITUPOBAHHUS
MIPOIIECCOB B TexXHOChepe

Brnaneer, BHenpsieT u pa3pabaTbIBaeT
npodeccroHabHOE TPOTPaAMMHOE
obecrieuenue aist coopa, 00paboTKH U
nepeaayn nHPOPMAaUU 1
COBPEMEHHBIE CPEeJICTBA
BBIYHMCIIUTEIILHOW TEXHUKU U
nH(pOpMaMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBAHMUS TPOIIECCOB B
TexHOC(epe, OCHOBHBIMHU ITOIX01aMH K
MO/IETIMPOBaHUIO (PU3NKO-XMMHUUECKHX
MPOLIECCOB JJIsl PEIICHUS
MMPaKTUYECCKUX 3a/1a4 B HAY4YHO-
HCCIIEIOBATEILCKON U
nmpodeccHoOHATLHOM AesITENbHOCTH

KontpomnsHas
pabora
Pemienue 3anau

Bompoc Ha
sk3aMmene 29-38




UIIK-3.1. Ucnonb3yet
npodeccHoHaIbHOE
IPOrpaMMHOE
obecrieuenue i coopa,
00paboTKK 1 nepenavn
nHdopmanuu u
COBPEMEHHBIE CPE/ICTBA
BBIYHMCIIUTENILHON
TEXHUKHU U
HHPOPMALNOHHO-
KOMMYHHKaIMOHHBIE
TEXHOJIOTUH JJIS
MaTeMaTH4eCKOro
MOJICITUPOBAHUS
TIpoLIECCOB B TexHOChepe

3HaeT npogeccuoHaIbHOE
nporpaMMHoe obecniedeHue it coopa,
00paboTku 1 nepenayy nHGoOpMaIuy,
Y COBPEMEHHEBIE CPE/ICTBA
BBIYHCIIUTEIHHON TEXHUKU U
nH(pOpMaMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUH JUII MaTEMaTHYECKOTO
MOJCIMPOBAHUS, OCHOBHBIE 3aKOHBI U
BBIp@)XaIOLINe ypaBHEHNS B 00J1acTH
MOJCIUPOBAHUS HH3HKO-XUMHUIECKHX
HPOLIECCOB

Bragneer, BHenpsieT u pa3pabaTsiBaeT
npo¢ecCHOHAIBHOE IPOrPAMMHOE
obecnieuenne aist cOopa, 00pabOTKH
nepeaayn nHPOPMAaLU H
COBPEMEHHBIE CPE/ICTBA
BBIYHCIIUTEIBHON TEXHUKU U
nH(pOpPMaMOHHO-KOMMYHUKAIIHOHHBIE
TCXHOJIOTHH AJIs1 MAaTEMAaTUUYCCKOT'O
MOJEJIUPOBAHUS IPOLIECCOB B
TexHOC(hepe, OCHOBHBIMHY MOX0AaMHU K
MOJCITUPOBAHUIO (HH3UKO-XUMUIECKHX
MPOLIECCOB ISl PEIICHUS
NPaKTUYECKUX 3a]a4 B HAY4YHO-
HCCIIeIOBATEIIBLCKOH
npoecCHOHANIbHOU NeATeIbHOCTH

VYcTHbIif onpoc

Bomnpoc Ha

sk3amene 9-18

HUIIK-3.1. Ucnons3yet
npoecCHOHAIBHOES
IPOrpaMMHOE
obecrieueHue a5 cOopa,
00paboTKK 1 nepenavu
nHdopmanuu u
COBpEMEHHBIE CPEJICTBA
BBIYUCIIUTENBHOU
TEXHUKH U
HHPOPMALHOHHO-
KOMMYHHKAIMOHHBIE
TEXHOJIOTUH JJISI
MaTeMaTH4eCKOro
MOJCITUPOBAHUS
MIPOIIECCOB B TexHOC(hEpe

3HaeT npodecCHoHaNBHOE
nporpaMmMHOe obecredeHune 1 coopa,
00paboTku 1 nepenayu nHGopMalum,
U COBPEMEHHBIE CPE/ICTBA
BBIYHMCIIUTEILHON TEXHUKH U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TCXHOJIOTHUH JJIsI MAaTEMATHUYCCKOTI'O
MOJICITUPOBAHUSI, OCHOBHBIE 3aKOHBI U
BBIPAXKAIOLINE YPABHEHUS B 00JIaCTH
MO/IEJIUPOBAHUS (PUIMKO-XIMHIECKAX
HPOLIECCOB

‘YMeeT ocyuiecTBIATh TOUCK U
UCIIOJIb30BaTh NpodeccroHanbHOe
porpaMMHOe obecrieueHne st coopa,
00paboTKH ¥ mepenadn HHHOPMAIIHH,
Y COBPEMEHHBIE CPE/ICTBA
BBIYHCIIUTEIILHON TEXHUKU U
nH(pOpMaMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBAHMS TPOIIECCOB B
TexHochepe, UCIOb30BaTh OCHOBHBIE
BBIpaXKarolue ypaBHEHUS JJIs
MAaTEMAaTUICCKOT0O MOJCIIUPOBAHUA
Ppa3JIMYHbIX (I)I/I?)I/IKO-XI/IMI/I‘-ICCKI/IX
MPOLIECCOB

«bauu-onpoc»
Pemenue 3agau

Bompoc Ha

sK3amene 19-22

HIIK-3.1. Ucnonb3yeT
po¢eCCHOHATBHOE
IpOrpaMMHOE
obecrieuenue Jutsi coopa,
00paboTKH 1 neperadn
nadopmanuu n
COBPEMEHHBIE CPE/ICTBA

3Haet mpodeccuoHaIbHOE
nporpammHoe obecniedeHue st coopa,
00paboTku 1 nepenayy HHPOpMaInH,
Y COBPEMEHHBIC CPE/ICTBA
BBIYHCIIUTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHHUKALIHOHHBIE
TEXHOJIOTUH JIJII MAaTEMaTHYECKOTO

BBIYHCIIUTEIEHON MOJICTUPOBAHMS, OCHOBHBIE 3aKOHBI U
TEXHUKA U BBIpa)KaIOIINE YPaBHEHUS B 00acTh
nHPOPMAIMOHHO-

KoHTponbHas
pabora

Bompoc Ha

sK3ameHne 23-24
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KOMMYHUKAIIUOHHBIC
TCXHOJIOI'MH IJIA
MaAaTCMaTUYCCKOI'O
MOACINPOBaHUA
IponeccoB B TeXHOC(l)epe

MOACJIMPOBAHUA (1)I/ISI/IKO-XI/IMI/I‘{GCKI/IX
MpoueccoB

YMeeT oCyIecTBIATh IOUCK U
HCIIONB30BATh IPO(ECCHOHATBHOE
mporpaMMHOe obecrieuerne st coopa,
00paboTKkH ¥ repenadn HHHOPMAaIIHH,
U COBPEMEHHBIC CPE/ICTBA
BBIYHMCIIUTEIBHON TEXHUKHU U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH ISl MAaTEMaTH4eCKOTO
MO/ICTTMPOBAHMUS TPOIIECCOB B
TexHOoc(epe, UCIOIb30BaTh OCHOBHBIC
BBIP)KAIOLIHE yPaBHEHUS IS
MaTeMaTHIeCcKOro MOJECITHPOBAHHS
Pa3IMYHBIX (PUIUKO-XHUMHIECKHX
HPOLIECCOB

Brnazeer, BHeApsieT U pa3pabaThIBacT
npohecCHOHATBHOE TPOTPAMMHOE
obecrnieuenue i1 cbopa, 00paboTKH 1
nepenayu nHGopMaIuu u
COBPEMEHHBIE CPENICTBA
BBIYUCIIHTEIIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHUKALHOHHBIE
TEXHOJIOTUH JIUII MaTEMaTHYECKOTO
MOJICITUPOBAHUSI IPOIIECCOB B
TexHochepe, OCHOBHBIMHY MOX0AaMHU K
MOJICITUPOBAHHUIO (HH3UKO-XUMUIECKHX
TPOIIECCOB JIJIsI PEIICHHUSI
MPaKTUYCCKUX 3a/la4 B HAY4YHO-
HCCJIEI0OBATEIIbCKON U
npoecCHOHANIbHOU NeATeIBHOCTH

HUIIK-3.1. Ucnons3yet
npodeccruoHaIbHOE
IIPOTpaMMHOE
obecnieueHne s cOopa,
00paboTKH U mepenaun
nHpOpPMALUU 1
COBpEMEHHBIE CPEJICTBA
BBIYUCIIUTENBHON
TEXHUKH U
nHpopMannoHHO-
KOMMYHHUKaIMOHHbIE
TEXHOJIOTUH JJIS
MaTeMaTHIecKOro
MOJIETTMPOBAHHMS
TIpoLIECCOB B TexHOC(hepe

3HaeT npodecCHOHANBHOE
nporpammHoe obecniedeHre s coopa,
00paboTKH ¥ mepenadn HHHOPMAIHH,
Y COBPEMEHHBIC CPE/ICTBA
BBIYUCIIMTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHUKAIHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOT0o
MO/ICJIMPOBAHUSI, OCHOBHBIE 3aKOHBI U
BBIp@XKAIOLINE YPaBHEHUsI B 00JIaCTH
MO/ICTIMPOBaHUS (PU3NKO-XMMHUUECKHX
IPOLIECCOB

‘YMeeT ocyuiecTBIATh TOUCK U
UCIIOJIb30BaTh NpodeccroHabHOe
porpaMMHoe obecrieueHne st coopa,
00paboTku 1 nepenadu nHGpopMaIum,
Y COBPEMEHHBIC CPE/ICTBA
BBIYUCIIMTEIBHON TEXHUKH U
nH(pOpMaMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBAHMUS TPOIIECCOB B
TexHOc(epe, UCIOIb30BaTh OCHOBHBIE
BBIPAKAIOIIAE YPABHEHHUS IS
MAaTEMATUICCKOTO MOJCIIUPOBAHUA
Ppa3JIMYHbIX (bHSI/IKO-XI/IMI/I‘-ICCKI/IX
MPOLIECCOB

Bnaneer, BHenpseT u pa3pabaTsiBaeT
npodeccroHaIbHOE TPOTPAMMHOE
obecnieuerne aist coopa, 00paboOTKH 1
nepeayn nHpOPMaUHU H

VYcTHbll onpoc

Bompoc Ha

sx3amene 52-53
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COBPEMEHHBIE CPEICTBA
BBIYUCIIUTEIBHON TEXHUKU H
HH(POPMAIUOHHO-KOMMYHHUKAIIMOHHEIC
TEXHOJIOTHH IS MaTEMaTHYECKOr 0
MOJIETTUPOBAHUS TIPOIIECCOB B
TexHOc(hepe, OCHOBHBIMHU MOX0AaMH K
MOJICITUPOBAHHIO (DH3UKO-XUMHUECKUX
TIPOIIECCOB [UIS PELICHUS
MPaKTUYECKUX 3a/1a4 B HAYIHO-
HCCJIEIOBATEIHLCKON 1
podecCHOHATLHOM NesITSIIbHOCTH

TunoBblie KOHTPOJIbHbIE 32JaHUSI MM HHbIE MaTepPUAJIbl, HEO0X0AMMBbIe /IJIl OLlEHKH

3HAHM, yMEHUI1, HABBIKOB U (MJIH) ONbITA 1eATeJbHOCTH, XaPAKTEPHU3YIOIIHUX ITANbI

¢GopMupoBaHusi KOMIIETEeHIIMIA B Mpollecce 0CBOEHUS 00Pa30BaTeIbHOM MPOrPpaMMbl
IlpumepHnulit nepeuens 60npocos u 3a0aHuil

B()l'[pOCLI AJIsl YCTHOI'O oImpoca 1o remMe «BBenenue B TCOPHUIO TOPECHUSA U B3PbIBa»

1. KakoBsl ipeamer, 1enu u 3a1aun Kypca « Teopusi ropeHust U B3pbIBay?
2. [TpoGiema B3pEIBO- U TIOKAPOOE30MACHOCTH B TeXHOChepe.
3. Kakoe 3HaueHue 15 oOecrieueHus: MPOrHO3UPOBaHMsI B3PBIBO- U TI0XKAp00E30MacHOCTH B

texHocepe nmeet Kype «Teopust ropeHus 1 B3pbIBa»?

Bonpocsl 111 KOHTPOJIbHOM PpadoThI 10 TeMe « OCHOBHBIE IOHATHS U ONpPe/AeIeHUs.
SIByIeHust ropeHus U B3pbiBa. O0mas XapaKTepuCTHKA»
Packpoiite noHsATHE «TOPEHUEN.
TennoBol 1 HENHON MEXaHU3MbI TOPEHUS U B3PbIBA.
KakoBa ponp katanutuueckux mnpoueccoB U nuddyzun?
Uro Takoe «BoCIJIaMEHEHUE» ?
PackpoiiTe NOHATHS BEpXHETO U HUX)KHETO KOHLIEHTPALMOHHBIX IPEEIOB BOCIUIAMEHEHUSI.
UYem oTiinyaeTCsi FOMOI'€HHOE TOPEHUE OT FE€TEPOreHHOro?
KaxkoBo pacnpenenenue remneparyp v JIMHUNA TOKA B IJIaMEHU?

NoabkowhE

Bonpocs! 1151 0bICTPOro NMCHMEHHOT'0 OIPOCa «OJIHI-0TPOCa» MO TeMe « XMMHYeCKas
TePpMOAMHAMHUKA IOPEeHUs U B3pbIBa. Pacyer TenmioBbIX 3(p(PEeKTOB peaKkuuil ropeHusd
Kaxue ocHOBHBIE TEpPMOIMHAMUYECKHE COOTHOIIEHHUSI BBl 3HaeTe?
VYpasHeHue Ban-nep-Baanbca 1 BUpuaabHOE YpaBHEHHUE.
Kak 3Byunr 3axoH I'ecca?
Kak 3Byuurt 3axon Kupxrodda?

PwbdE

Bonpocs! nuis1 yeTHOro onpoca no teme «Knnernka peakuuii ropeHusi 1 B3pbIBa.
Pacuer ckopocTu peakumii ropeHusD»
1. ITonsaTue ckopocT XuMuueckoi peakiuu. CKOpocTb 00pa30BaHMs KOMIIOHEHTA. DHEPTus
akTuBanuu. Heo6xoaumble 1 10CTaTOUHbBIE YCIOBHSI MPOTEKaHUS pEeaKLUu.
KaxoBa 3aBUCMMOCTb CKOPOCTH pE€aKLUU OT KOHLEHTPALlUU KOMIIOHEHTOB?
Kak 3By4uT 3aKOH IEUCTBYIOIIUX MacC?
Yro Takoe nopsanok peakuuu? Peakuuu 1-ro, 2-ro u 3-ro nopsxos.
Uro Takoe obpaTumas peakuus?
YeM oTIINYAOTCS MEXAHU3MBI IApaJUIEIbHBIX U MTOCIEJ0BATEIbHBIX PEAKIIMNA?
Packpoiite noHATHE «LIENHOM peakuun». Pa3BeTBisironumecs: 1 Hepa3BETBIISIOIINECS LEH.

Nooakown

Bonpocsl KoHTpPoJILHOM padoThl 0 TemMe «MacconepeHoc 1 Tenonepeaaya B npoueccax
TOpeHus
1. ITonoGue mporeccoB MacconepeHoca u Teronepeaadn. TermonpoBogHOCTs U AU Py3us
B HEMOJIBUKHOM CpeJIE.
2. Kak 3Byuar 3akonbs! ®ypbe nu Ouka?
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3. VYpaBHeHMs] KOHBEKTUBHOTO MIEpeHOca Tella U BellecTBa. YeM oTindaroTcsi CBOOOAHAS U
BBIHY>KJICHHAs] KOHBEKIIUH?
4, VYpaBHeHus OajaHca MacChl, BEIIECTBA, TEIIJIOBOW SHEPTUH?

Bomnpocel uist ycTHOTO onipoca no Teme «Teopusi ropeHus ra30Bo3TYUIHBIX U
NMapoOBO3AYLIHBIX CMeceii»

OO1ast XxapaKTepUCTHKA ITAMEHHU U 3aKOHOMEPHOCTEH €ro pacripoCcTpaHEeHHUsL.

Ot yero 3aBucut popma GppoHTa IIAMEHH?

Kakue xapakTepHble pe:KHMbl HOPMAIBHOTO FOPEHHUS BbI 3HaeTe?

KakoB MexaHH3M nepexo/ia FTOPEeHUsl B ACTOHAIMIO?

[TomoGue mosiei TeMepaTypbl ¥ KOHLICHTPAIUH.

s E

BOHpOCLI AJIsL GBICTPOFO NMUCBMEHHOTI'0 OIIpoca «6.]'[1/111-01'[[)0(:3» Imo TeMe «TeOPI/Iﬂ ropeaust
AUCHEPCHBIX U TOPIOYHUX MATCPHATIOB)»

1. Kaxk npoBouTcs BISBICHHE TUMUTUPYIOLIEH CTaaUK?

2. ['openue yriig. AHanu3 3aBUCUMOCTH CKOPOCTHU TOPEHUSI OT CKOPOCTH MPOAYBKHU BO3AyXa
U OT TEMIEPATypHI.

3. Teopus ropeHust METAILIIOB.

BOl'lpOCbl IJIA KOHTpOJ’[LHOﬁ paﬁoTbI Imo TeMe «Teopml TEIJIOBOI'O B3pbIBa»

1. Kak ocymiecTBisieTcss BBIBOJ] OCHOBHOTO HECTAIlIMOHAPHOTO YPAaBHEHMS [UIsl TEMIIepaTyphbl
ropeHus?

2. CranuoHapHas Teopus TEIUIOBOro B3pbiBa. Kputnueckue ycnoBusl.

3. CranuonapHasi TeOpHsl TEIJIOBOIO B3pbiBa. OmnpeaeneHue TeMieparypbl BOCIIAMEHEHUS.
4. CranuonapHas TeOpHs TEIJIOBOTIO B3pbIBA. Y YET TEIJIOOTAAYH.

BOl'lpOCbl AJIA YCTHOI'O oImpoca 110 TeMe «Hal’lpaBJ’lel—[l/Iﬂ Pa3BUTHUA TCOPHUU NNOPEHUSA U

B3pbIBaY»
1. Kakue akTyanbHble HalpaBiIeHUS pPa3BUTHS TEOPUU TOPEHUSI U B3pbIBA Bbl 3HaeTe?

2. Hcnonb30oBaHWe METOAOB TEOPUM TOPEHUS U B3phIBA JUIS MPOTHO3UPOBAHHS U
obecrieueHust 0€30MaCHOCTH MTPOU3BOACTBEHHBIX MTPOIIECCOB.

3. Hcnonb3oBaHWe METOMOB TEOpPUM TOPEHHs] M B3pbIBA M MPOTHO3UPOBAHUSA

YPE3BBIYANHBIX CUTYALMH U JIOKAJIM3ALMH UX ITOCIIEICTBHM.

3agauu mo teme « XHMHYECKasi TEPMOJAMHAMMKA rOPeHNs U B3pbiBa. Pacyer TennoBbIx
3¢ dexTOB peakuuii ropeHus»
3agauya 1
Onpenenuts TEMI0BON 3PPEKT peakinu:
A|203 Kopyn()+3so3ea3: AIZ(SO4)3K[)+A H:.
7=298 K, p=1 atm.
AHP (Al(SO)4)= - 3434 xJIx/moms, AHP (Al203)= - 1675 xJ[K/Momb,
AHP (SO3)= - 395,2 x/JIK/MOIb.
BeinmucaTe mpocThle BellecTBa, BBIMUCATh BCE PEAKLUUU 0Opa30BaHMs HCXOJHBIX BELIECTB U
MPOJYKTOB U3 MPOCTHIX BEIIECTB.

3agaua 2

Onpenenuth TEMIOBOM YPPEKT peakiuu:

A|203 Kopym)+3so3ea3= AIZ(SO4)3Kp,

€CJIM peakIus MPOXOoANT B aBTOKIaBe mpu V= const, T= 298 K,
Qp= -4H= 573,4 x/I)x/Monb.

13



3agaua 3

Breraucnuts TernoBoit 3pdext oOpazoBaHUsS aMMHaKa U3 MPOCTHIX BEUIECTB MPU CTAHAAPTHBIX
ycnoBusx: p=1 atm., T=298 K, 3Has TeraoBbie 3O PEKTHI CIeYONUX PeaKIIHii:

1) 2H>+02 2 2H 20,00+ A HY"

2) 4NH3+302 2 6H 20,m0+2N2+. A H°

A H1°=-571.68 xJIx/monb; A Ha’= 1530.28 kJIx/MOJIb.

3amaua 4

ITpu ropenun Bogopozaa ¢ o6pazoBaHHEM ra3000pa3HOIl BOABI:

H>+1/202 2 H0

BeIgesseTcss AH1= -241,84 xJ{»/Moib.

UzBectHO, uTO AHuapootpas. H20=44 kJIx/Momb. CKONBKO TEIJIOTHI BBIACIUTCS MIPU 00pa30BaHUU
AKUAKOU BOZBI?

3anauu no teme «KuHeruka peakumii ropeHusi u B3pbiBa. Pacuer ckopocTu peakuuii
ropeHus»
3amaua 1
JIBe peakuuu OAMHAKOBOTO MOPSIIKA UMEIOT PaBHBIC MPEIIKCIIOHEHTIHATBLHBIE MHOKUTEIH, HO
MX OHEPTMM AKTHBAIMK OTIMHAIOTCS HA AE —F,—E =419 K PaccumTtaTh OTHOIIEHHS
MOJIb
KOHCTAHT CKopocTel 3tux peakuuid npu T=600K.

3agaya 2
[Tpu 0/1HOI U TOM 7K€ KOHLIEHTPAL[MN Pearupyrolux BelecTB ckopocts peakiuu npu 303 K Basoe
Boimie, yeM npu 293 K. Beraucioure Benmuuny mnpoussoaHoi d In k/dT mpu 300 K.

3agauya 3
KoncranTa ckopocTn peaxiu pu 298 u 323 K coorBercTsenHo pasHa 0,0093 u 0,0806 mun.
Ornpenennurte SHEPTUIO AKTUBAIIUU ITOU PEAKIIUH.

3anaua 4
Peakuus A+B=C 2-ro nopsanka. Ecian ucxomgHsle KOHLEHTpauuu pasHbI, To 3a 500 ¢ peakuus
npoxoaut Ha 20%. 3a kakoit Bpems oHa npoiaeT Ha 60%?

3agauu no teme «MacconepeHoc M Terionepeaaya B mpoueccax ropeHus»
3agauya 1
Nzyuaercs mponecc ropeHus yris B TpyOke auamerpoMm 1 cMm. Ilpum ckopoctu mpoayBKu
kuciopona  OGomee 200  g/mMuH  pexxum  TypOyiamsupoBaHHbIM.  YUucno  HlepByna

Sh=0,024-Re®® . 5c%%.
1) Haiiti ko3¢ duiimeHT macconeperoca ﬂ KHciopoaa uepe3 audy3uonnslii ciroit npu 7=900
K, ecitn D02 =1 cm?/c, =10 cm?/c.

2) Bo ckombKO pas yBenu4auTcs Koopduiuent macconepenoca, ecau W, =400 i1/muH.

3amaua 2

B ycnoBusix npeapiayiieit 3aaun HallTH, Ha CKOJIBKO YMEHBIIUTCA Macca TpyOKu JAmuHON 1 M 3a
1 MuH, ecnu cuuTaTh, YTO Ha BXOJ Mojaercs Bo3ayX, P=1 aTMm., oObeMHas J10Jisl KUCIOpOoJa
r(0,)=0,28, 7=900 K.

3anaum no Teme «Teopusi ropeHust IUCIEPCHBIX H TOPIOYHUX MATEPHAIOB
3anaua 1
Haiitu ckopocTh ropeHust yriisi, €ClIi MOBEPXHOCTH YISl 00 {yBaeTCsl BO3JyXOM P HOPMAJIbHOM
arMocepHoM naBneHuu. M3BecTHO, uTo KodddunuenT nudpdysun kucnopoaa pasen D(O2)=1
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cMm?/c, TommmHa muddy3noOHHOrO cios roperus 6=0,1 c¢M M KOHCTAaHTa CKOPOCTH TOPEHHMS
k=20 cwm/c.

3agaua 2

N3yuaercs ropeHHe Yriis BHYTPH YTrOJbHOM TpyOku. HalWTH Ha CKOJIBKO MHJUITMMETPOB
YBEIUYUTCS AUAMETP TpyOKH 3a 10 MUHYT, €CITH BBITOTHSIOTCS YCIOBUS TOPEHUS U3 ITPEIbI Y IECH
3a/1a4H.

3amaua 3

PaznoxxeHne HEKOTOPOTO BEIIECTBA SIBIISICTCS peakiueit 2-ro mopsaka. E=23,1x/x/Monb, N=2,
T=300 K, ®pa:=95% B yac. Berauciauth TemMmneparypy, Ipu KOTOPOH 3TO BEIIECTBO pa3iaraeTcs
€O CKOpoCThIO 77,5% B MUHYTY.

IMpumep 3a1a4 1J151 KOHTPOJIbLHOM PadOTHI
Bapmuanr 1
1. 3aBucuMocCTb TerI0BOro 3¢ dekra peakiuu oT TeMieparypsl. 3akoH Kupxrodda.
2. Oran (C2Hs) cropaer B OTKPBITON TOPEIIKE MIPH IMOCTOSIHHOM JIaBJIeHUH. VI3BECTHBI
CIeyIoIINe JaHHbIE:

C2He 02 H>0 razoobp | CO>
Tennora obpazoBanus npu 298 K, kJlx/monp | -84.7 0 -241.8 -393.5
CpenHsisi TeIII0eMKOCTh, Jx/Moib.K 52.7 29.4 33.6 37.1

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

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

3. PaznosxeHne HEKOTOPOTO B3PHIBOOIACHOTO BEIIECTBA SBJISIETCS PEaKIMel MepBOro MOPsIKa C
sHepruert aktuBanuu 23,1 kJ[x/mMons. [Ipu 300 K paszmokeHue 3TOro BEHIeCTBA MPOXOIUT CO
ckopoctbio 0,01% B yac. M3BecTHO, UTO BEIIECTBO B3PHIBAETCS, €CJIU CKOPOCTh €r0 Pa3ioxKEHUS
coctaBuT 1% B yvac.

1) Haiitu, ¢ kakoil CKOpOCTHIO BEIIECTBO OyneT pasnararhes mpu temneparype S00 K;

2) Ilpu xakoii Temneparype Npou30iHaeT B3pbIB?

4. TlpeBpamienue BemecTBa A B BemecTB0 D mpu ydactum C mporekaeT 1o CleIyroneMy
MEXaHU3MY:

Ky ks
A=B (1), B+C=D )

1) Kakoe BeIecTBO SBISETCS MTPOMEKYTOUHBIM MPOLYKTOM?

2) Haiitu BbIpakeHHe JUIS CKOpPOCTH o0Opa3oBaHusl BeulectBa D, wucHone3ys MeTon
CTAIlMOHAPHBIX KOHIIEHTpAluil (IOJIOKUTh, YTO PE3yJbTUPYIOIIAs CKOPOCTh 00pa3oBaHUs
IIPOMEXKYTOYHOTO BEIIECTBA PABHA HYJIIO);

3) Ilokasath, 4TO MPH BBHICOKMX KOHIIEHTpanusax Bemecta C peakius oOpa3oBaHus BemiecTsa D
MOJKET CJIEI0BaTh YPaBHEHUIO NIEPBOIO MOPSIZIKA, a IPU MaJbIX KOHIEHTpauusax C — ypaBHEHUIO
BTOPOTO MOPSIKA.

Bapmuanr 2
1. [Ipenensr BocmiameHenusi crexuomerpuueckod cmecu Hz wu Oz, IlomyocTpos
BOCIJIAMEHEHUS.
2. 1) Ompenenuts TEIII0BOM A ekt ropeHust metanona npu 298 K u naBnennu 1 atm:
CH3OH - + (3/2)02 =CO2r+2 H20-
2) Onpenenutsb TerioBoil 3pdext ropenns meranona npu 2000 K.
3) Haiitu teruioBoii a¢ddexT sToi peakuuu, nporekaromeit nmpu 2000 K u nocrossHHOM 00beMe.
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BemecTBo CH30H ; 02 H20 - CO2

Tennora o6pazoBanus npu 298 K, xJI>x/mMoib -201,2 0 -241.8 -393,5

Cpenssisi TeIII0eMKOCTh, Jx/Moib. K 429 29,4 33,6 37,1
3. Pa3znoxeHue HEKOTOPOro BeIECTBA SBISETCS peaklueil BTOPOTro MOpsIKa C SHEpruei
axktuBanuu 23.1 kJx/momns. [Ipu 300 K pasznoskeHue 3TOT0 BEmIecTBa MPOXOIUT CO CKOPOCTHIO
95% B 1 4ac.
1) Beiuncnure temneparypy, Ipu KOTOPOM 3TO BEILECTBO pas3jiaraercsi co ckopoctbio 77.5% B 1
MUH.
2) C kakoif CKOpOCThIO OyIeT uATH peakmust paznoxeHus mpu 500 K?

4. OmgHUM W3 MEXaHU3MOB PA3JI0OKEHHS 030HA M 00pa30BaHUs «O30HOBOW JBIPBD» B aTMochepe
SBIISIETCS TIOCIIEI0BATEILHOCTD CIEAYIOIINX PEaKIUii:

kl kZ
O, + NO—O, + NO, (1), NO, +O—>NO+0, (2)
1) Kaxkoe BeniecTBo SBISIETCS TPOMEKYTOUHBIM ITPOTYKTOM?
2) HaiiTh BbIpaKEHHE [UIs CKOPOCTH 00pasoBaHHs KHCIOPOJd, WCIONB3YsS METON

CTallMOHAPHBIX KOHIEHTpanui (MOJO0XKHUTh, YTO Ppe3yJbTUPYIOIIas CKOPOCTh 00pa3oBaHUs
MIPOMEKYTOUHOTO BEIIECTBA PaBHA HYJIIO);

3) IToka3zaTp, YTO pEAKLUIO PA3IOKEHUS 030HA MOKHO pACCMaTPUBATh KAaK PEAKIIMIO IIEPBOTO
MOPsI/IKA 110 3TOMY BEIIECTBY.

33‘ICTHO'3K3aMeHaHI/IOHHI)Ie MaTepuaJibl 1Jisd l'lpOMe)KyTO‘lHOﬁ arrecranumn (3K3aMeH)

1 Omnpenenenue ropeHus: Npupoja MpeaenoB npu ropeHun. Ilpenensl Mo KOHIEHTPAUN U
TEMIIEPATYpE TOPEHHUS.

2 [IpenenpHble MapaMeTpsl MPU TOPEHUH — MOKA3aTENH MOKAPHOW OMAacHOCTH BEIIECTB.
[Ipumeps! Tpu BOBHUKHOBEHUHU TOPEHUS.

3 [IpenenpHble MapaMeTpsl MPU TOPEHUU — MOKA3aTeNU IMOKAPHOW OMACHOCTH BEIIECTB.
[Tprmepsl Ipu pacpOCTPaHEHUU TOPEHHUS.

4 KoHuenTpannonusie mpeaenbl pacnpocTpaHeHus TIaMeHU (BOCILIAMEHEHMs); BIHUSHUE
JTaBJICHMUSL.

5 KoHnenTpannonasie mpeaensl pacnpocTpaHeHHs TUIAMEHU (BOCIIAMEHEHUS); BIIHMSHHE
MOIIIHOCTH MCTOYHHUKA 3aKUTAHUS.

6 KoHnenTpanmonssie mpeaenbl pacnpocTpaHeHHs TUIaMeHU (BOCIUIAMEHEHHs); BIHUSHUE

COACpIKaHNUA MHCPTHBIX Tas3s0B W XUMHYCCKHU AKTHBHBIX I/IHFI/I6I/ITOpOB. MunumanbHas
dnermatuzupyromas konueHntpauus (M®PK), MuHHManpbHOE B3PBHIBOOMACHOE COJEPIKAHUE
kuciopoga (MBCK).

7 B3anMocBs3b TeMIiepaTypbl TOPEHHUS U KOHLEHTPALMKU T'OPIOYETO B IapO-ra30BO31yLIHBIX
CMECSIX.

8 OneMeHTH! (OCHOBBI) TEIIJIOBOI TEOPUH caMOBOCIIIaMeHeHus. Kputuueckue ycioBusl.

9 AKTyaJIbHBIE HaIIPaBJICHUS PA3BUTHs TEOPUU TOPEHUS U B3PHIBA.

10 Hcnons3oBaHre METOAOB TEOPUUM TOPEHMSA M B3pblBa I IIPOTHO3UPOBAHUA U

oOecrnieueHns 0€30MaCHOCTH MPOU3BOJCTBEHHBIX MPOILIECCOB, MPOTHO3UPOBAHUS YPE3BbIUANHBIX
CUTYyaIMH U JIOKATU3aIK UX MOCIIeICTBUMA

11 Temneparypa camMOBOCIUIAMEHEHMSI — IIOKa3aTellb IT0)KAPHOM OINAaCHOCTH BEIIECTB.
BinsiHME KOHIIEHTpAMy TOPIOYETO B IAPOTra30BO3yIIHON CMECH.

12 Temneparypa camMoBOCIJIaAMEHEHHMs] — IIOKa3aTelb I0XKAPHOM OMACHOCTH BEIIECTB.
BnusiHrEe MHEPTHBIX ra30B U XUMUYECKH aKTUBHBIX HHTUOUTOPOB B MMAPOra30BO3IyITHBIX CMECSX.
13 Temneparypa camoBOCIJIaMEHEHHMs] — IIOKa3aTelb I0XKAPHOM OMACHOCTH BEIIECTB.
BinsiHne naBneHus.

14 Temneparypa camMOBOCIUIAMEHEHHMsSI — IIOKa3aTellb IT0)KAPHOM OINAaCHOCTH BEIIECTB.
BunsiHne pa3smepoB cocyna, B KOTOPOM HaXOJUTCSI Mapora3oBO3AyLIHAs CMECh.

15 Temmneparypa camMOBOCIZIAaMEHEHHs] — IIOKa3aTelb I0XKAPHOM OMACHOCTH BEIIECTB.

Bausaue (bOpMLI coCyla, B KOTOPOM HAXOJUTCA MAapora3oBO3 AyHIHAA CMCCh.

16



16 CrannmapTtHas (cripaBovHas) TeMIEpaTypa CaMOBOCIIaMEHEHHUs. XapaKTep €€ N3MECHECHUS
B TOMOJIOTUYECKOM PSIY BEUIECTB.

17 [IpencraBienust 0 MEXaHHU3Me 3aKUTAHMSI TApOTa30BO3AYIIHBIX CMECEH HAarpeThIM TEJIOM.
Kputnueckue yciaoBus 3aKuraHusi.

18 TemnepaTypa 3akuranusi — MnpeaeabHbld MapaMeTp BO3HUKHOBEHUsI ropeHusi. BiusHue
COCTaBa apora3oBO3/AYIIHON CMECH.

19 TemnepaTypa 3akuranusi — npeAeabHbI MapaMeTp BO3HUKHOBEHUS TOpeHus. BrausHue
pa3MepoB 3aKUTAIOIIETO TeNa.

20 [IpencraBienuss 0 MexaHW3Me 3aXKHUTAHUS MMaPOra30BO3AYIIHBIX CMECEH 3JIEeKTPUUECKON
UCKPOH.

21 Brnusinue coctaBa roproueil cMec Ha MUHUMAIIbHYIO SHEPTuio 3akuranus. Kpuruueckas
Y HACBIIIAOIIAsi MOLTHOCTH UCTOYHUKA 3aKUTaAHHUSL.

22 Kunernueckoe ropenue. Crpykrypa 1miaMeHu. [loHsTue HOpMabHON CKOPOCTH
pacnpocTpaHEHHs IJIAMEHU 110 I'a30BO3AYIIHBIM cpeiaM. BiusiHue coctaBa roproueii CMeCH.

23 B3aumocBsI3b HOpMalbHONW CKOPOCTH pAacHpOCTPAaHEHUS IUIAMEHH M CKOPOCTH
XUMHUYECKON peaKiuu ropeHus (1o TeTrIOBOM TEOPHUH).

24 HopmanbHas ckopocTh pacipocTpaHeHHs IIJIaMEHH T10 Ta30BO3YIITHBIM cMecsaM. Biusiaue
KOHIICHTPAIlMK WHEPTHBIX Ta30B U XMMHUYECKH aKTUBHBIX HHTUOUTOPOB.

25 B3pbiBHBIE MpolIecCh TPU TOPEHUN TapOTra30BO3IyIIHBIX CMECEH.

26 JleToHanMsi MpU KUHETUYECKOM TOpeHHH Ta30B. Cmecu, CIOCOOHBIE K JIE€TOHAIIMH.

KOHHGHTpaHI/IOHHHe npeacibl  pacClIpoCTpaHCHUA IUIAaMCHHU  IIPU I[C(bﬂal"paIlHOHHOM u
ACTOHAIMOHHOM I'OpCHHU.

27 Paccunrarh crangapTHyIO TemrmepaTypy CaMOBOCILIAMEHEHHS BEIIeCTBa B BO3AYyXE IO
CpeaHel JJIMHE YIJIEPOIHOM LIETIH.

28 Paccunrate koddduimeHT u30bITKAa BO3AyXa IpPHU TOPEHUH BEIIECTBA HA HHUKHEM
KOHIICHTPALIMOHHOM IIpeee.

29 Paccunrate kodduimenT u30bITKa BO3AyXa MPH TOPEHHHM BEIIECTBA HA BEPXHEM
KOHIICHTPALIMOHHOM IIpe/ere.

30 Paccunrare Temnepatypy ropeHusi CTeXHOMETPUUYECKOW CMECH BEIIECTBA B BO3IyXE.

31 Paccunrare TeMiiepatypy ropeHus BEImECTBA B BO3AyXe Ha HMYKHEM KOHIICHTPAIIMOHHOM
npezerne.

32 PaccunTarh KOHIIEHTPALMIO KUCIOpPOJA B IMPOAYKTAaX TOPEHHUS BEIIECTBA HA HUKHEM
KOHIIEHTPAIIMOHHOM TIpeJielie.

33 Hudbdysnonnoe ropenue ra3zoB. CTpykTypa mmiaameHu. V3MeHeHue BBICOTHI (pakerna
11 y31OHHOTO TIAMEHU B PEKHUME JIAMUHAPHOTO U TypOYJIEHTHOTO TOPEHHSL.

34 Bnusinue TypOyneHTHOCTH Ha CKOPOCTh U ()Yy3MOHHOTO TOPEHHUS.

35 YcnoBus BOCIUTAMEHEHHUS TOPIOYHX JKUAKOCTEH MPH KPaTKOBPEMEHHOM BO3AEWCTBUU

MCTOYHUKA 3a)KUraHus. TemrnepaTypHble Ipeelibl pacpoCTpaHEHUs IJIaMEeHH (BOCIITIAaMEHEHHUS ),
TEMIIEPATYPHI BCIBILIKU U BOCITIAMEHEHMSI I0KA3aTEIH MOXKapPHOH OITaCHOCTH.

36 VYcnoBus BOCIJIAMEHEHMsI KMJIKOCTEH MpH JJIUTEIbHOM BO3JACHCTBUM HCTOYHHUKA
3aKUTaHMSL.

37 Paccuntarh BO3MOKHOCTH 00pa30BaHUS B3PHIBOONACHBIX KOHIIEHTPALMI MIPU CMEIICHUN
OTIpeIeIeHHBIX 00bEMOB FOPIOYETo ra3a 1 BO3yXa.

38 Paccuntath BO3MOKHOCTH 00pa30BaHUS B3PHIBOONACHBIX KOHIIEHTPAIMI MPU CMEIICHUN
OTIpeIeIEHHBIX 00bEMOB HECKOJIBKUX FOPIOYUX T'a30B U BO3IyXa.

39 Paccunrare Hanbosiee MoxapoB3pHIBOONACHYIO KOHIIEHTPAIMIO TOPIOYEro ra3a WM napa
K B BO31YXE.

40 Paccunrare Hanbosiee MoxapoB3pHIBOONACHYIO KOHIIEHTPAIMIO FOPIOYETo ra3a WiK mapa
K B xucnopoze.

41 Paccunrare HauOombliiee KOJUYECTBO IKUAKOCTH, NPU HCIAPEHUH KOTOpPOM B
oTpesielIeHHOM 00beMe CO3/1aeTCs B3phIBOOIIACHASI KOHIICHTPALIUS €€ MapoB.
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42 PaccunTarh HaWMeHbIIEe KOJUYECTBO JKHIKOCTH, TIPH HCIAPEHUU KOTOPOH B
oTmpeieieHHOM 00beMe CO3/1aeTCsl B3pPhIBOONIACHAS KOHIICHTPAIIHS €€ TTapoB.

43 PaccunTath KOJIMYECTBO )KMIKOCTH, IIPU UCIIAPSHUH KOTOPOH B ONPEACICHHOM O0beMe
co3naeTcs Hanboliee B3pbIBOONACHAS! KOHLIEHTPAIHS €€ TapoB.

44 MexaHu3M pacipoCTpaHEHUs TNIAMEHH 10 TOBEPXHOCTH XKHUJIKOCTH. BiHsiHUEe HavaIbHOM
TEMIIEPATYPHI )KUJKOCTH Ha CKOPOCTh PACIIPOCTPAHEHUS TUIAMEHU B OTKPBITOM COCY/IC.

45 MexaHHU3M pacipoCTpaHEHUs TIAMEHHU 10 TOBEPXHOCTH YKHUKOCTU. BimsHue HavambHOH
TEMIIEPATYPHI )KUTKOCTH Ha CKOPOCTh PACIIPOCTPAHCHUS TUIAMEHHU B 3aKPBITOM COCY/JIC.

46 MexaHu3M BBITOpaHHs JKHIKOCTEH B pe3epByape. MaccoBas W JIMHEHHass CKOPOCTH
BBITOPAHUSI.

47 MaccoBasi CKOPOCTh BBITOpaHUS KUAKOCTH. BivsiHue nuamerpa pesepByapa.

48 MaccoBasi CKOPOCTh BBITOPAHUS KHUJAKOCTU. BiHsiHIE ypOBHS )XHIKOCTH B pe3epByape.
49 OcoOeHHOCTH BBITOpAaHUS CMECH ToOprouux kuuakocted (HedTh). OOpazoBaHHe
TOMOTEPMHUYECKOTO CIIOS.

50 AHanmu3 BIIMSHUS KOHIIGHTPAIMU KHCJIOPOJa B OKpYXKAaloUIed cpele Ha MAacCOBYIO
CKOPOCTH BBITOPAHUS JKUKOCTH.

51 MexaHu3M pacipoCTpaHeHUsl IJIAMEHU IO TIOBEPXHOCTH TBEPIBIX BEIIECTB. BimsHue
OpHEHTAINK 00pasiia Ha JIMHEWHYIO CKOPOCTb.

52 MexaHu3M pacipoCTpaHeHUsl IJIAMEHU IO TIOBEPXHOCTH TBEPIBIX BEIIECTB. BimsHue
TOJIIUHBI Oo0Opa3lia Ha JIMHEWHYI0 CKOPOCTh. TEpMUYECKHM TOHKHE M TEPMHYECKH TOJICTHIC
00pa3Iibl.

53 MexaHu3M BBITOpaHUS TBEPJABIX MAaTEpPHATIOB. [ OMOT€HHOE M TETEPOTCHHOE TOPCHHE
PacTUTEILHBIX MATCPUAJIOB.

Kpurtepun oueHnBanus pe3yJibTaTOB 00y4YeHUs

Onenka Kputepuu onieHUBaHHUS 10 SK3aMEHY

OLICHKY «OTJIMYHO)» 3aCIy’KUBAeT CTYJCHT, OCBOMBILNN 3HAHUS, YMEHUS,
Bricoknii KOMIIETEHIIUY U TEOPETHUUECKUN MaTepuan 0e3 mpoOesioB; BhIITOJIHUBILNN
YPOBEHB «5» BCE 3a/laHusl, NPEIYCMOTPEHHblE Y4YeOHbIM IJIAHOM Ha BBICOKOM
(oTnHMYHO) KaueCTBEHHOM YypOBHE; NPAKTHUYECKHE HABbIKU MPOPEeCCHOHATBLHOIO

IPUMEHEHHsI OCBOEHHBIX 3HaHUI chopMUPOBaHBI

OLICHKY «XOpomio» 3acClly’)KhuBac€T CTYIACHT, IMMPAKTUYCCKHU IIOJHOCTBIO

55;1;:4« Ay OCBOMBIIUI 3HaHUS, YMEHHUS, KOMIETEHIIMU U TEOPETUUECKUI Marepual,

(xoporo) yueOHbIe 3a/laHusl HE OLIEHEHbl MaKCHUMaJbHBIM 4YMCIOM OajuloB, B
OCHOBHOM c()OpMHPOBaJ MPAKTUUECKUE HABBIKH

Toporossiii OLEHKY ~«YAOBJIETBOPHTEIbHO» 3aCTyKHBACT CTYIEHT, 4acTHMHO ©

yPOBCHb N npoGenaMy OCBOMBIIMM 3HAHUS, YMEHHUS, KOMIIETEHIIUN U TEOPETHUECKUN

(y10BIETBOpHTE MaTepual, MHOrMe y4yeOHble 3aJaHus MO0 HE BBINOJHWI, JHMOO OHHU

1bHO) OLICHEHbl 4YHCcIOM OauioB ONM3KUM K MUHUMAlbHOMY, HEKOTOpPbIE
IIPAKTUYECKHE HAaBBIKK HE c(hOPMUPOBAHBI

MuHuManbHbIN OLIEHKY «HEYIOBJIETBOPUTEIBHO» 3aCiy’)KUBAET CTYJEHT, HE OCBOMBIIMIM

YPOBEHb «2» | 3HaHMA, YMEHUS, KOMIIETEHLMH M TEOPETHUYECKHH MaTepuai, y4yeOHbIe

(HEyIOBIICTBOPH | 3aJaHUS HE BBIMOJIHIII, PAKTHICCKUE HABBIKH HEe CHOPMUPOBAHBI
TEJIbHO)

Kpurepun oneHuBanus pe3yibTaTOB YCTHOI'O OIIpoca
OueHka «omauyno» CTaBUTCS, €CIHM CTYJEHT IOJIHO M3JlaraeT MaTepuain (OTBEYaeT Ha
BONPOC), J1a€T MpaBWJIbHOE OMNpEIEIICHHE OCHOBHBIX MOHSTHUN; OOHApyXMBaeT MOHHUMaHHUE
MaTepHalia, MOXKeT 0OOCHOBATh CBOU CYXKAEHHUS, MPUMEHUTh 3HAHMUSA Ha NPAKTHKE, MPUBECTH
HE00XO0JUMbIE IPUMEPHI HE TOJIKO U3 YUEOHHKA, HO U CAMOCTOSITENIHO COCTABIIEHHBIE; U3JIaraeT
MaTepual MocleJ0BaTeNbHO U IPaBWIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOTO sA3BIKA.
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OueHka «xopouio» CTaBUTCS, €CIIM CTYACHT JAeT OTBET, YAOBICTBOPSIOMINN TeM K€
TpeOOBaHUAM, YTO W JJISI OLEHKU «OTIUYHO», HO JomyckaeT 1-2 ommuOKH, KOTOpBIE caM XKe
UCTIPABIISIET, U 1—2 HeZo4ueTa B MOCIEI0BATEIIFHOCTH U SI3IKOBOM O(hOPMIICHHH H3J1araeMoro.

OneHka «yooe1emeopumenbHo» CTABUTCS, €CIH CTYJIEHT OOHApy)XMBaeT 3HAHHE U
NOHMMAaHHE OCHOBHBIX MOJIO)KEHHUH TaHHOH TEMBbI, HOT U3JIaraeT MaTeprajl HEMOIHO U IOy CKaeT
HETOYHOCTH B ONPEACIICHUN MOHATUH WK (POPMYTHUPOBKE MPABUIT;, HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTeJIbHO OOOCHOBATH CBOW CYXJICHHS M IPUBECTH CBOM IPHUMEPHI; M3JIaraeT MaTepual
HETIOCJIE0BATEIbHO U JAOIYCKAET OIIUOKU B SI3bIKOBOM O(OPMIIEHUH M3J1araeMoro.

OueHka «Heyoos1emeopumenbHo» CTaBUTCS, €CIIM CTYACHT OOHapy)XMBaecT HE3HAHUE
OoibIIe YacTH COOTBETCTBYIOIIETO BOIPOCA, JOMyCKaeT OMMUOKH B  (PopMyInpoBKe
OIIpEJICTICHNH M TPaBWJ, MCKAXAIOIIME UX CMBICH, OECHOPSIJOYHO M HEYBEPEHHO H3JIaraet
marepuan. OneHka «2» OTMEYaeT TaKUWe HEAOCTAaTKH B IOATOTOBKE, KOTOPBIC SBISIOTCS
CEpPBhE3HBIM MPEISITCTBHEM K YCIICITHOMY OBJIA/ICHHUIO MOCIEAYIOIINM MAaTEPHAIOM.

Kpurepus oueHuBaHUs pe3ybTATOB NPAKTHYECKOI0 3aHATHH C pellieHueM 3a71a4

OneHka «omauuno» BBICTABISAETCS, €CIIU CTYJIEHT UMEET IIyOOKHe 3HaHUS y4yeOHOro
MaTepuaiga 1Mo TeMe NPAaKTHYECKON pabOTHI, MOKA3bIBACT YCBOCHHWE B3aMMOCBS3M OCHOBHBIX
MOHSITHUI, UCHIONB3YEMBIX B paboTe, CMOT OTBETUTh HA BCE YTOUHSAIOIINE U JOMOJHUTEIbHBIC
BOMpochl. CTyZIEHT AEMOHCTPUPYET 3HAHUS TEOPETHUYECKOTO M MPAKTUYECKOTO MaTepuaia Io
TeMe TPAaKTHUYECKON paloThI, ONMpenesseT B3aUMOCBSI3U MEXAy IOKa3zaTelsIMH 3aJadu, AaéT
MPAaBWIbHBIM aJrOPUTM PEUIEHUS, OMPEACISIET MEXKIUCUUIUIMHAPHBIE CBA3U IO YCJIOBHIO
3a/1aHMUsl.

OrneHka «xopouto» BBICTABISIETCS, €CIM CTYJICHT TOKa3al 3HAHWE yU4eOHOro MaTepuana,
YCBOMWJI OCHOBHYIO JIUTEPATYPY, CMOI' OTBETUTh [IOUYTH IIOJIHO HA BCE 3a/IaHHbIE JOTIOJHUTEIbHBIC
U yTOUHSIONIME BOMPOCHl. CTYyIEHT JEMOHCTPUPYET 3HAHUSI TEOPETUUYECKOTO M MPAKTUUYECKOTO
MaTepuaiga MO TeMe MpPaKTUYecKOoil paldoThl, AOIMyCKas HE3HAUYMTEIbHbIE HETOUYHOCTH TMpHU
pPELICHUH 3a/1a4, UMEsI HEMOJIHOE NMOHUMAHUE MEXIUCLUMIUIMHAPHBIX CBS3EH MPU MPABHIBHOM
BBIOOpE aIropuT™Ma petieHus 3adaHus.

OreHKa «y0061emeopumesibHO» BHICTABIISIETCS, €CJIA CTYICHT B 1I€JIOM OCBOMJI MaTepral
MPAKTHYEeCKON pabOThI, OTBETUJI HE HA BCE YTOUHSIONIUE U JOMOIHUTENbHBIE BOMPOCHl. CTyIeHT
3aTPYIHSAETCA C TMPABUIBHOM OLIEHKOM MNPEMIOKEHHOW 3a/1add, AAa€T HEMOJHBIA OTBET,
TpeOyIOIMii HABOAAIIUX BOMPOCOB TPENOAaBaTess, BHIOOP alropuTMa pelIeHUs 3ajadd
BO3MOKEH MPU HABOJSIIMX BOMPOCAX MPEMOABATENS.

OueHka «Heyoo6nemeopumenvrno» BBICTABISIETCS CTYIEHTY, €CIM OH HMEeT
CYIIECTBEHHBIE MPOOEIbI B 3HAHHUSIX OCHOBHOTO y4eOHOTO MaTepHaia MPaKTHYECKOW paboThI,
KOTOPBIN MOJIHOCTBIO HE PACKPBUI CONEPKAHUE BOIIPOCOB, HE CMOI' OTBETUTh HA YTOYHSIOLIUE U
JIOTIOJTHUTEbHBIE BOMTPOCHl. CTyIeHT Aa€T HEBEPHYIO OIIEHKY CUTYallld, HEMPABUJIHLHO BEIOMpPAET
aJTOPUTM JIEVCTBUA.

Kpurtepun oneHuBanus pe3y/ibTaToB ObICTPOro NUCHMEHHOI0 ONPOca («OJHMI-0IIPOC)»):
Kaxnomy cTyaeHTy BblAaeTcsi CBOM COOCTBEHHBIH, Y3KO C(OPMYIMPOBAHHBIA BOMPOC.
OtBer noKeH OBbITh YETKUM M KpPaTKUM, COJIEP’KalllMM BCE OCHOBHBIE XapaKTEPUCTHKU
OIMCHIBAEMOTO MTOHATHS, UHCTUTYTA, KATETOPHUH.
IIxaJjia oeHUBAHUA:
«Omauunoy - BOIPOC PACKPHIT IOJHOCTBIO, TOYHO OOO3HAYEHbl OCHOBHBIE MOHATUS U
XapaKTEPUCTHKU 110 TEME.
«Xopouioy - BOTIPOC PAaCKPHIT, OJTHAKO HET IMOJHOTO OMHUCAHUS BCEX HEOOXOAUMBIX 3JIEMEHTOB.
«Yooenemeopumenwvnoy - Bopoc packphIT He MOJHO, MPUCYTCTBYIOT IpyObIe OIINOKH, OJTHAKO
€CThb HEKOTOPOE MIOHUMAHUE PACKPBIBAEMBIX MOHATHI.
«Heyooenemeopumenbno» - OTBET Ha BOIIPOC OTCYTCTBYET WJIU B LI€JIOM HE BEPEH.
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Kpurtepuu onieHuBaHus pe3yJIbTaTOB KOHTPOJIbHBIX PadoT

OneHka «omauuHo» BHICTABISIETCS, €CIIM CTYJIEHT BBINOJHMWI paboTy 0e3 ommboK u
HEJIOYETOB, JIOMYCTHII He 00Jiee OJJHOTO HEeI0UeTa.

O1eHKa «xopouio», €Cau CTyIEHT BBIOIHII PadOTy MOJHOCTHIO, HO JOITYCTHII B HEW HE
Oosiee 0JJHOM HEerpy0Ooil OIMOKU U OJTHOTO HEIOYEeTa, WM He 0oJiee IBYX HEJ0YCTOB.

OueHka «yooenemeopumenshoy, €Cil CTYJIEHT IPaBUIbHO BBIIIOJHUI HE MEHEe
MOJIOBUHBI pa0OTHI WJIU JOMYCTUII He OoJsiee ABYX IpyObIX OIIMOOK, WIK HE OoJiee OaHOU rpy0Ooit
¥ OJIHOUM HerpyOoi OIIMOKH ¥ OJTHOTO HEJA0YETa, U He 00Jiee IBYX-TPeX HErpyObIX OMUOOK, HIIH
OJTHOW HEerpyOoi OIMMOKH M TPEX HEIO0YETOB, WIH MPH OTCYTCTBHH OIIMOOK, HO NMPHU HATUYUU
YeTBIPEX-TISITH HEI0UETOB, TNIOXO0 3HAET TEKCT MPOU3BENICHHS, JOMYCKAeT HCKaKEHHE (DaKTOB.

O1icHKa «Hey0061emEOpUmMENnbHO», €CIT CTYICHT JIOIYCTHII YHCII0 ONIMOOK U HEJJIOYETOB
IPEBOCXOISIIEE HOPMY, IIPH KOTOPOI MOKET OBITh BEICTABJICHA OIIEHKA «3», MIIN €CJIX MPABHIBHO
BBITOJIHWJI MEHEE TTOJIOBUHBI PAOOTHI.

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YIETOM MX UHAWBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH HHBAIMIAM H JINLIAM C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 30POBBS
NPEJIOCTABIISCTCS TOTIOJIHUTEIILHOE BPEeMs JIJIs IIOATOTOBKY OTBETA Ha 3K3aMCHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTaTOB 00yUEHHSI MHBAINIOB H JIUIL C
OTrPaHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBBS TIPEAyCMAaTPUBACTCS MCIOJIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JIJIsl 00YYAFOIIUXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS IO JUCHUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 0 JTUCHUIUIMHE (MOJIYJII0) MpeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopMmanuu B (opMax, aJANTUPOBAHHBIX K OTPAHMYCHHSIM WX 3J0POBbS U BOCIPHATHS
uHpopMmanuu:

JUiist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J5ig U1 ¢ HapyIIeHUSIMH CyXa:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra;

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
oOyyJaronuxcs.

5 Ilepeyens y4eOHOIi TuTepaTyphl, HHGPOPMALMOHHBIX PECYPCOB H TEXHOJIOTH i

5.1 YueOHas iuTeparypa

1. Opank-Kamenenkuit J[.A. OcHOBBI MakpokHHETHKH. [Juddy3us u Teronepenaya
B xuMHu4eckoil kuHeTuke [ Tekct]: [yueOnuk-monorpadus| / 1. A. ®pank-Kameneuxuit. - 4-e u3 .
- Jornonpyxansiii: Uatennexrt, 2008. - 407 c.

2. Kyxkun ILI1. Teopus ropenus u B3pbiBa [Tekcr]: yuebHOe mocodue i CTyI€HTOB
By30B, oOyuatonuxcs 1o HampaeineHuto 280100 "bezomacHocTh KU3HEAESITENHHOCTH"
cnenuanpHoctd 280101.65 "bezonacHocTs xu3HenesrenbHoctu B TexHochepe" / 1. I1. Kykun,
B. B. IOmun, C. I'. Emenssnos; ['oc. oOpa3oBat. yupexaeHue Bbicuiero npod. odpazoBaHus
"FOro-3aman. roc. yu-1", Poc. roc. Texnon. yH-T um. K. O. [lnonkosckoro (MATU - PI'TY). -
Mocksa: FOpaiit, 2017. - 435 c.

l'anononeckuii, M.M. Pe3ynpTaThl SKCIIEPUMEHTAJIBHBIX HCCIENOBAHUM  yIAapHBIX
BO3YILIHBIX BOJH IIPHU B3pbIBaX HAa 36MHOM MOBEPXHOCTU [DJIEKTPOHHBIN pecypc] — DIJIEKTPOH.
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7. HUW. AxunuH. [lpombliieHHass SKOJIOTHS: TPHHIUIBI, ITOIXOJbI, TEXHUYECKHE
pemeHus: yaeOHoe mocodue it CTyAeHTOB By30B. lonronpyaustit: Maremnekt, 2011 — 312 c.

8. C.B. benoB. be3onacHOCTh >KH3HEIEATEILHOCTH M 3alllUTa OKPYKAIOIICH CpEb
(Texnocdepnast 6e3omacHocTh). M.: FOpaiir, 2012 — 680 c.

9. Jlorunos, B.C. Ilpumepbl 1 3a1a4u 1Mo TEIIOMAacCOOOMEHY [DJIEeKTPOHHBINA pecypc]:
yaeoHoe ocooue / B.C. Jlorunos, A.B. Kpaiinos, B.E. IOxHoB, /|.B. ®eokTHCTOB. — DICKTPOH.
naH. — 4-e msa., crep. — Cankrt-IlerepOypr: Jlans, 2022. — 256 c. — Pexxum poctyma:
https://e.lanbook.com/book/206057.

5.2 Ilepuoguyeckasi JuTeparypa
1. Basel nanubix kommnanuu «Mct Bero» http://dlib.eastview.com
2. Onekrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 UHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHble MNpodeccHoHATbHbIE 0a3bl
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3. DBC «BOOK.ru» https://www.book.ru
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. DBC «ZNANIUM.COM)» www.znanium.com
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4. Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/

5. ITonHOTEKCTOBBIE APXUBBI BEAyHIUX 3alaJHbIX HAaYyYHBIX KypHaJoB Ha
Poccutiickoit miardopme Hayunsix xypHaios HOMKOH http://archive.neicon.ru

6. HanuonanbHas snexkTpoHHas OMOIMOTEKa (IOCTYN K DJIEKTPOHHON Oubimoreke
nuccepranuii Poceuiickoit rocynapcreenHoit ouodnuoreku (PI'B) https://rusneb.ru/

7. baza pmannpix CSD KemOpumkckoro neHTpa KpUcCTauiorpaduyeckux JaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

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. "Jlextopuym TB" http://www.lektorium.tv/

16. YuuBepcuterckas nHpopmarronnas cucrema POCCHUS http://uisrussia.msu.ru
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NudopmannoHHble cIPABOYHbIE CHCTEMbI:
KoncynbranT [lntoc - cipaBoyHasi mpaBoBasi cucteMa (JOCTYII MO JIOKAJIbHOM CeTH C
KOMITBIOTEPOB OMOIHOTEKH).

Pecypchl cBOGOIHOTO J0CTyNA:

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

2. AMepuKaHCcKas aTeHTHas 0a3a qaHHbIX hitp://www.uspto.gov/patft/

3. MuHHCTEpCTBO HAyKH M BbIcIIero oOpas3oBaHusi Poccuiickori ®Denepanuu
https://www.minobrnauki.gov.ru/;

4. ®denepanbHblil moptan "Poccuiickoe oopazosanue” http://www.edu.ru/;

5. HNudpopmanmonnas cucrema "EnmHoe OKHO JocTyma K 00pa30BaTe/IbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas komnekuuss 1udpoBbiIX o0Opa3zoBarelbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7. Cayx0a TeMaTHYECKUX TOJKOBBIX cioBapei http://www.glossary.ru/;

8. CrnoBapu u >HIMKIONeauK hitp://dic.academic.ru/;

9. O0pazoBarenbHbii opran "Yueba" http://www.ucheba.com/;

10. 3akonormnpoekt "O6 obpazoBanuu B Poccuiickoii @eneparnuu'. Borpocs u 0TBETHI

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

CoOcTBeHHBIEC 3JIeKTPOHHBIC oOOpa3oBaTe/ibHble M HMH(OPMAIMOHHbIC pPecypchl

KyoI'Y:

1. DIEKTPOHHBIN Karajor Hayunoii 6ubnuoTexku KyoI'Y
http://megapro.kubsu.ru/MegaPro/Web

2. OneKTpOHHAas 6ubinoreka TPYZOB YYEHBIX KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoayJIbHOTO TUHaAMUYeckoro ooydenus http://moodle.kubsu.ru

4. baza yd4eOHBIX IUTAaHOB, y4eOHO-METOJMYECKUX KOMIUIEKCOB, ITyOJIMKAIMH |
koHpepenmmii http://infoneeds.kubsu.ru/

5. bubnuoreka uH(pOpMalLMOHHBIX pecypcoB  Kadeapsl  MHGOPMALMOHHBIX
oOpazoBaTenpHBIX TeXHOMOrHH http://mschool.kubsu.ru;

6. DnekTpoHHsbIii apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/

7. DJeKTpOHHbIE 00pazoBaTeIbHbIE PeCcypchl Kadeapsl HH(HOPMAIIMOHHBIX CUCTEM U

TexHojoruil B oopazoBanuu KyOIl'Y u nHayuno-metoaudeckoro xypHana "[LHIKOJIBHBIE I'OJ1bI"
http://icdau.kubsu.ru/

6 MeToauyeckue yKazaHus 1Jis1 00y4aIOIIMXCHA M0 OCBOEHUIO JUCHUNIMHBI (MOTYJIA)

VYcnemHoe OCBOEHHME AUCHUIUIMHBI MPEANOJaraeT akTUBHOE, TBOPYECKOE YYacTHE
CTYyJICHTA IyTEM TIJIAaHOMEPHOM, TOBCEHEBHOM pabOTHI.

OO0mue pexkoMeHAAMA

N3yuenue qUCHUIUIMHBI CIeAyeT HaUYMHATh C MpopaboTKu pabouel mporpaMmbl, 0co00e
BHUMaHUE, YJeNss UEeNsIM U 3a7ja4aM, CTPYKTYpe U COAEPKaHUIO Kypca.

PaboTa ¢ KOHCTIEKTOM JIEKITUH.

[IpocMoTpuTE KOHCIEKT cpa3y IMociie 3aHSATUNA, OTMEThTE MaTepual KOHCIEKTa JIEKIIUH,
KOTOPBIM BBI3BIBAET 3aTPyJHECHHUS Uil TOHUMaHMs. [lomblTaliTech HAWTH OTBETHI HaA
3aTpyJHUTENbHBIE BOIIPOCHI, UCIIOJIb3Ysl pEKOMEHAyeMYI0 JuTeparypy. Eciu camocrosarensHo He
yAaJIOCh pa3o0paThbcsi B Marepuaie, cPopMyIHpyHTe BOMPOCH U OOpaTUTECh 3a MOMOIIBIO K
MPernoAaBaTeNto Ha KOHCYIbTAIlMN WM ONvKaifieil Jexiuu. PerynspHo oTBOIWUTE BpeMs IS
MOBTOPEHHSI TPOWJEHHOTO MaTepHalia, MPOBEPsi CBOM 3HAHWS, YMEHHS W HaBBIKH TIO
KOHTPOJIbHBIM BOITPOCAM.

Jlexumu SIBISIFOTCS OJTHUM W3 OCHOBHBIX METOJIOB OOYYEHHMs IO JHUCIHIUINHE, KOTOPHIE
JIOJIKHBI PeIaTh CIEAYIOIINE 3a/1a4Uu:
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- U3JI0KUTh BAXKHEHUIIMKM MaTepuall IIPOrpamMMmbl Kypca, OCBELIAOLIUN OCHOBHBIE
MOMEHTHI;

— Pa3BUTh y CTYAECHTOB MOTPEOHOCTh K CAMOCTOSITENILHOW paboTe Hajx y4eOHOH U
HAay4YHOU JIUTEpaTypOu.

C 1enbro KOHTPOJIS U OATOTOBKY CTYAEHTOB K U3YUYEHHIO HOBOM TEMbI BHAYaJe KaXJ0I0
MPAKTUYECKOTO 3aHATHA MpernojaBaTesieM MPOBOAUTCA WHIAMBUAYAIbHBIA WM (POHTATLHBIN
YCTHBIM ONPOC IO BBIIOJHEHHBIM 3aJ@HUsIM Ipenpiayiied Tembl. Kpurepun oueHku: —
MPAaBUJIBHOCTh OTBETA 10 COJIEPKAHUIO 3a7aHusl (YUYUTHIBAETCS KOJIMUECTBO U XapaKTep OMNO0K
IIPU OTBETE);

— MOJIHOTA U TIIyOuHa OTBeTa (YYUTHIBAETCS KOJUYECTBO YCBOCHHBIX (haKTOB, HOHATUN U
T.IL);

— CO3HATEJIBHOCTh OTBETAa (YUYUTHIBAETCS TOHUMAHKE U3JIaraéMoro Marepuaa);

— JIOTHKAa W3JIO)KEHHUA MaTepuana (y4UThIBAETCA YMEHHME CTPOUThH LIEJIOCTHBIM,
nocJe0BaTeIbHbIN pacckas3, IPaMOTHO MOJIb30BAThCS CIIEUATbHON TEPMUHOJIOTHEN);

— PaLMOHAJIBHOCTh HCIOJIb30BAHHBIX TPUEMOB M CIIOCOOOB pEIIEHUS MOCTaBICHHON
yueOHoI 3a1auu (YUYUTHIBAETCSl YMEHHE UCTIOIb30BaTh Hanbosee nporpeccuBHble U 3 (HEeKTHBHBIC
CIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTb M AS()(PEKTUBHOCTH HCIIOJIB30BAHUS HAMVIAIHBIX MOCOOMH W
TEXHUUYECKUX CPEJICTB IIPU OTBETE (YUUTHIBAETCS IPAMOTHO U € MOJIb301 IPUMEHSTH HATJIAJHOCTh
U JICMOHCTPALMOHHBIN OIBIT IPH YCTHOM OTBETE);

— UCIOJIb30BaHUE JOTOIHUTEIBHOTO MaTepuaia (00s3aTelIbHOE YCIOBUE);

— palMOHANBHOCTH MCHOJIb30BaHUSI BPEMEHH, OTBEJACHHOIO Ha 3ajaHue (He ofo0psercs
3aTSIHYTOCTb BBINOJIHEHUS 3aJjaHusl, yCTHOTO OTBETa BO BPEMEHH, C YUETOM HMHJIMBUYabHBIX
0COOCHHOCTEH CTYICHTOB).

Pa3BepHyTBIi OTBET CTyJAEHTa AOKEH MPENCTaBIsATb COOOW CBA3aHHOE, JIOTMYECKU
Mocle0BaTeIbHOE COOOIEHHE Ha 3aJaHHYI0 TeMy, MOKa3blBaThb €ro YMEHHE IMPUMEHSTh
olpezesieHus, IpaBuja B KOHKPETHBIX CIIydasx.

MeTonnyeckue peKOMeHIAUUM 1JIsl MOATOTOBKH K KOHTPOJBHBIM Pab0oTaM M HAIMCAHUA
KOHTPOJIbHBIX PadoT

[Ipu moAroTOoBKE K KOHTPOJBHOH pPadOTEe W WTOTOBOMY TECTHPOBAHHIO HEOOXOIUMO
BHUMATEJIbHO NMPOYUTATh COCTABICHHbIE PaHee KOHCHEKTHI JeKIUi. OTBETUTh Ha KOHTPOJIbHbIE
Bompockl. CBEpUTH CHOUCOK BOMPOCOB ¢ uMewmieiics wuH(opmanuen. Henocraromryto
UHPOPMaLIHI0 HEO0X0IMMO HailTH B yueOHUKaX (Y4yeOHBIX MOCOOMSX) UK B IPYTUX UCTOUHUKAX
uH(pOpMaLUH.

KonTtponbHast paboTa npoBOAUTCS B MUCbMEHHOMN (Gopme.

KonTponbsHble paboThl OOBIYHO COJEpPKAT HECKOIBKO BOMPOCOB W HMMEIOT HECKOJIBKO
BapuaHToB. CTyneHT auOO caM BBIOMpaeT OJWMH M3 MPEAJIOKEHHBIX BapUaHTOB, JHOO
MPEero/IaBaTelb 3aKPETUIIET 3a KaKIBIM CTYACHTOM OIIPE/ICIICHHBIA BapUaHT.

MeToan4yeckue peKOMeHAANMH AJIsl MOATOTOBKHU K OBICTPOMY NMCbMEHHOMY ONPOCY
«0JIMI-0MPOCY» U MPOBeIeHUs ObICTPOIro MUCLMEHHOT0 ONPOCca «OJIUI-0MPOCay»

BrICTpBIi TUCHhMEHHBIN OMPOC «OIHII-OMPOCY» CIIOCOOCTBYET PA3BUTHIO MBICIHTEIHLHOTO
mpolecca, pa3BUTHIO CIOCOOHOCTH K CHCTEMHOMY MBIIIJIEHUIO U aHATTU3Y, a TAKXKE 3aKPETIICHUIO
3HAHUM Y BCEX CTYJIEHTOB OJIHOBPEMEHHO.

[Ipu moAroToBKe K «OIUI-OTIPOCY» MpenoAaBaTelb J0JKEH 3apaHee IPUTOTOBUTH CITUCOK
CTYZEHTOB U HallMCaTh CAMbIE BayKHbIE, HO IIPH 3TOM y3KHE U JIOTUYECKH CBA3aHHBIE BOMPOCHI 10
COOTBETCTBYIOIIIEH TEME.

KaxxnoMmy cTyneHTY BbIIAaeTCs CBOM COOCTBEHHBIN, y3KO CHOPMYIHUPOBAHHBIN BOMPOC.
OTtBeT JOJIDKCH OLITh YETKUM U KpaTKuM, COACPKAIHUM BCE€ OCHOBHBIC XapaKTCPUCTHKU
OINMCHIBAEMOTO TTOHATHS.
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MeTtoauyeckue peKoMeHAAINH 1Jisl IPOBeIeHUs IK3aMeHa

CryneHThl 00s13aHbBI CAATh K3aMEH B COOTBETCTBHH C PACIIMCAHUEM U YUICOHBIM ILJIAHOM.
DK3aMeH MO JUCUUIUIMHE TpecienyeT Ielb OLEHUTh padoTy CTyAEHTa 3a Kypc, MOJyudeHHue
TEOPETUYECKUX 3HAHUH, MX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHHS, MPUOOPETEHHE
HABBIKOB CaMOCTOSITEIbHON pabOThl, YMEHHUE MPUMEHSATH MOTYYCHHbIE 3HAHWS JUIS PELICHUS
IIPAKTUYECKUX 3ajau.

dopma mpoBeleHUsT IK3aMEHA: YCTHO WM MHCbMEHHO YCTaHABJIMBAETCS PEIICHUEM
kKadeapel. Pe3ynmpTar cmaum SK3aMeHa 3aHOCHUTBCS NPENoJaBaTelieM B HK3aMEHAIIMOHHYIO
BEJIOMOCTb U 3aUETHYIO KHUXKKY.

B ocBoenuu AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OFPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3JI0POBbSI OOJIBIIIOE 3HAUCHHE HMMEET HHIMBHIyaslbHas ydeOHas paboTa (KOHCYJIbTAllUU) —
JIOTIOJTHUTEILHOE PAa3bsICHEHUE yUeOHOr0 MaTepuara.

WnnuBuayanbHble KOHCYJIBTAlMM IO TMPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CHOCOOCTBYIOUIMM MHAWBUAYAIN3ALUU OOYYEHUS U YCTAHOBJICHUIO BOCIHUTATEIBHOTO KOHTAKTA
MEXJy MpernojaBaTeieM W OO0y4arolMMCs HWHBIWIOM WM JIUIOM C OrPaHUYCHHBIMU

BO3MOXHOCTAMHU 310POBbA.

7 MaTtepuajbHO-TeXHUYECKOe o0ecrevyeHue 1o JUCuuInHe (MO1y.I10)

HanmeHoBaHMe criennaIbHBIX OcHalIeHHOCTD CIIeNUaTbHBIX [epe4eHp JTMIIEH3HOHHOTO

HOMEIICHUH HOMEIICHUH IpOrpaMMHOT0 obecreyeHus
VYuebOHbie ayJIUTOPHU Juist | Mebens: yaeOHast Mebenb Microsoft Windows
MPOBE/ICHUSI 3aHATHH JIEKIIMOHHOTO | TeXHUuYecKHe cpecTBa O0yUeHHUS: Microsoft Office Professional
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP Plus
(aym. 332c¢, r. KpacHomap, yi.
CraBpomnoJjbckas, 149)
VYuebOHbie ayJIUTOPHU Uit | Mebens: yaeOHast mebOenb Microsoft Windows
MPOBEICHUSI 3aHATHI | TeXHHYECKue CpecTBa O0yUCHHUS: Microsoft Office Professional
CEeMHHAPCKOTO THUIIA, TPYMIOBBIX U | IKPaH, MIPOEKTOP, KOMIIBIOTEP Plus
HHIMBUIYAIbHBIX ~ KOHCYymbTanuit, | O6opymoBaHue: MEIOBas TOCKa
TEKYILETo KOHTPOJIS u
MIPOMEXYTOYHOM aTTecTalnu
(aym. 332c 1. KpacHomap, yu.
CraBpomnonbckas, 149)

JUis  caMocToATENbHOW  paboThl  OOy4aroUIMXcs  MPEAyCMOTPEHBbl  MOMEIICHHUS,

YKOMITJIEKTOBAaHHbBIE CIIEIMATM3UPOBAHHON MeOeblo, OCHAIIEHHbIE KOMITBIOTEPHOW TEXHUKOH C
BO3MOXHOCTBIO MOJKIIOUEHUs Kk cetu «MHTepHEeT» M obecrnedeHneM JOCTyIa B JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA.

HaunmeHoBaHue TOMENIEHUN 1
CaMOCTOSTETFHON pabOTHI

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSATEFHON pabOTHI

HepequL JIMICH3UOHHOI'O
nporpaMMHOTO obecrneueHus

3an HayuHoii OMOIHOTEKN)

oOyJarommxcs oOygarommxcs
[NomemnieHne as caMoCTOATENbHOM | Mebenb: yaeOHas MeOenb WinSvrDCCore ALNG
paboTel o0y4aroruxcs (uutanbHbiii | Komriekt cnenuanusuposannoi | LICSAPK MVL 2Lic CoreLic

MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA
C MOJAKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHUKAIMOHHOH cetu «IHTepHEeT» U
JOCTYIIOM B 3JIEKTPOHHYIO
nHPOPMANOHHO-00pa30BaTEIFHYIO
cpeny 00pa3oBaTeNbHOM OpraHM3aINy,
BeO-KaMepsl, KOMMYHUKaIIHOHHOE
obopyoBaHue, obecrieunBaroniee
JOCTYyII K CETH HHTEpHET (IIPOBOAHOE
COEJIIHEHUE u GectipoBotHOE
coenuHenue 1o texuoaoruun Wi-Fi)

EES

Microsoft Office Professional
Plus

KoncynpranTlintoc

TToMenienne s caMOCTOSITEILHOM
pabotel obyvarommxcs (aya. 329c,

Meb6enb: yueOHast MeOenb

Microsoft Office Professional
Plus
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401c, I. Kpacnonap,
Crasponosbckas, 149)

yiI.

Kommnexr CrieuuaNu3upoOBaHHOM
MeOeJIn: KOMITBIOTEPHBIE CTOJIBI
OOopynoBaHue: KOMIBIOTEPHAS TEXHUKA
C TOAKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHOH cetH «VHTEepHET» 1
JOCTYTIOM B JNEKTPOHHYIO
HHPOPMAMOHHO-00Pa30BaTEIHFHYIO
cpemy 00pa30BaTENbHON OpraHMU3AINH,
BeO-KaMepsl, KOMMYHHUKAIlMOHHOE
obopynoBaHue, obecrieunBaromniee
JOCTyl K CETH HHTEPHET (IIPOBOIHOE
COEIMHEHNE u OecripoBoTHOE
coequHenue o Texuosgoruu Wi-Fi)

Microsoft Windows
Crienanu3upoBaHHOE
nporpaMMHOE  o0OecriedeHue
cepun «IKOJIOT» (YIIP3A
«3KOJIO», ITAB-3KOJIOT,
MHBEHTAPU3AIINSA,
MATHUCTPAJIb-T'OPO/,
ATII-DKOJIOT, HJC-
OKOJIOT)

Fenix Server Academy
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