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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ieap ocBOeHUs] AUCHMIUIMHBI COCTOMT B (OPMUPOBAHUM TIPEACTABICHUA O
TEOPETUYECKIX OCHOBAX MPOTHO3UPOBAHUS YCIOBHH 00pa30BaHUs TOPIOYHUX M B3PHIBOOACHBIX
CUCTEM, ONpENEIICHHE I[apaMeTPOB WHUIMUPOBAHUS TOPEHUS W B3pbIBa, a TaKXKe OLEHKU
BO3MO>KHOCTH TIEpEeX0/ia TOPEHUSI BO B3PBIB.

1.2 3agaun AMCHUILIMHBI

1. O3HaKOMUTH C TEOPUSAMM TEIUIOBOTO M LEMHOIO B3pbIBA, 3&KUraHUS W
pacipocTpaHeHus IJIaMEHHU, JCTOHALMHA U YAAPHBIX BOJIH.
2. CdopmupoBaTh 3HaHUS YCIIOBHII BO3HMKHOBEHHS M PaCIpPOCTPaHEHHs TOPEHUS,

YCIIOBUHM Tepexojia TOpeHUsl BO B3pbIB, MapaMeTPOB TOPEHUS Ta3oB, >KUIKOCTEH U TBEPIBIX
TrOpPIOYMX MaTepHalIoB.

3. ObecnieunTh YCBOCHHE METOJIOB pacuyeTra o0bemMa U COCTaBa MPOJIYKTOB TOPEHHUS,
TEIUIOTHI U TEMIIEPATyphl TOPEHUS, OCHOBHBIX I10Ka3aTelel MOKapHOH OITaCHOCTH.

1.3 MecTo AucUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Huctmrumza «Teopust TOpeHUsT U B3pbIBa» OTHOCUTCA K 00s3arenbHOi yacTh bioka 1
yueOHoro 1uiaHa. B cooTBeTcTBHH ¢ pabouuM yueOHBIM IJIAHOM JUCLMIUIMHA HM3ydaeTcs Ha 2
Kypce 1o 04Ho# popme o0ydeHus. Bua mpomMexyTodHOM aTTecTaliu: SK3aMeH.

N3ydyeHnio IUCHMIUIMHBI JTOJDKHO IIPEAIIECTBOBATh M3YYEHHE TAaKMX IHMCLMIUIAH, KaK
«OcHOBBI pu3nveckoil xumun» 1 «Puszukay. [Ipn 0CBOCHUN NaHHOW JUCHUIUIMHBI CITyIIATETN
JNOJDKHBI HMMETh 3HAHHWS 10 OOIIeH, HEOpPraHMYecKOoW XWMHHU. JIMCIMIUIMHA SBISETCS
INPEAIECTBYIOIEH IpU H3ydyeHuH JucuuiuimH: «TeopeTtmdyeckne OCHOBBI 3KO3aLIUTHBIX
poueccoBy, «CHCTEMBI 3alUThI aTMOC(HEPHI».

1.4 Ilepevyenb MIaHMPyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HANpaBlIe€HO Ha (OPMHUPOBAHUE Y
00yJarouuXxCcs CICIYIOUIUX KOMITETEHIIUMN

KOI[ 1 HAUMCHOBAHUC MHAUKATOPA

PeSyJ'ILTaTLI 06y‘ICHI/I$[ 0 AUCIUILIINHE
JOCTHIKCHUA KOMIICTCHIITUN

IIK-3 CnocobeH ucno/ib30BaTh npodeccuoHalbHOe NPOrpaMMHoe olecneuyeHune s c6opa, o0padoTKH U
nepeaayn HHGOPMAIMU U COBPeMEHHBbIE CPEACTBA BBIYMCJIMTENBHON TEXHHMKH W WH(OPMaMOHHO-
KOMMYHHKAIHOHHBIE TEXHOJOTHH /ISl MATEMaTHYeCKOr0 MO1eJIHPOBAHMS NPOIIECCOB B TeXHOC(hepe

UIIK-3.1. Ucmonr3yer mpodeccroHambHOe | 3HaeT mpodeCCHOHAIbHOE MPOrpaMMHOE oOecredeHue yist coopa,
mporpaMMHOe oOecrieueHne st cOopa, | 00pabOTKU M mepeaayr WHPOPMAIUU, U COBPEMEHHBIC CPEICTBA

00paboTkM ¥ mepegaud HWHGOPMAIMM W | BBIYHCIHTEIBHOI TEXHUKU, u UHPOPMALMOHHO-
COBPEMCHHBIC CPEJCTBA BBIYUCIATCILHON | KOMMYHHKAIIMOHHBIE  TEXHOJOTHH  JUII ~ MAaTeMAaTHYECKOro
TEXHUKH u HH(POPMAIIMOHHO- | MOJICITUPOBAHMUS, OCHOBHBIC 3aKOHBI U BHIPAXKAIOIIUEC YPABHCHHUS B
KOMMYHUKAIIMOHHBIC  TEXHOJOTMH Ui | OOJIACTH MOJEIMPOBaHHS (PU3NKO-XUMHUYCCKHUX IIPOIIECCOB

MaTeMaTHYECKOTO MOJICTUPOBAHMS | YMeeT OCYLIECTBIISATh MOUCK M UCIIOJIL30BATh MPOPECCHOHATBHOES
MIPOIIECCOB B TeXHOC(hepe IporpaMMHOe oOecriedeHue st cOopa, 0OpabOTKU W Iepenadn

uHopManK, ¥ COBPEMEHHbIE CPEACTBA BBIYUCIUTEILHON
TEXHUKH U HH(OOPMANHOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHU
JUTSI MATEMaTHIECKOTO MOJICIIMPOBAHISI TIPOIIECCOB B TeXHOChepe,
HUCIIOJIB30BAaTh OCHOBHBIC BbIpAXAKOIIHUE YpaBHCHUA 151
MAaTEMAaTHYECCKOT' O MOACINPOBAHUA pa3InYHbIX q)I/I3I/IKO-
XUMHUYECCKUX IPOIECCOB

Brnageer, BHempser u paspabarhiBaeT TPo¢ECCHOHATHHOE
MporpaMMHOe obecriedeHne st coopa, oOpabOTKH W Tepeaadn
nHGOPMAIMH M COBPEMEHHBIE CpEACTBAa BBIYUCIUTEIHHOMN
TEXHUKH, U I/IHq)OpMa[H/IOHHO-KOMMyHI/IKaHI/IOHHBIe TEXHOJIOTHUHN
JUT MATEMAaTHIECKOTO MOJICIIPOBAHISI IIPOIIECCOB B TeXHOChepe,
OCHOBHBIMH ITOJIXOAaMHU K MOJCITHUPOBAHUIO (PU3UKO-XUMHUYECKIX




Kon n HanMeHoBaHMe HHIUKATOpa
IOCTHOKEHUSI KOMIIETEHIIMHI

PesynbraTel 00y4eHus IO TUCIUIIINHE

MmpoueccoB il pPCHICHUA TMPAKTUYCCKHUX 3aJlad B Hay4YHO-
HCCJIEI0BATENLCKON U HpO(beCCHOHaHbHOﬁ JACATCIBbHOCTHU

2. CTpyKTypa U cojep:KaHue TUCHUTIIUHBI

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT
OOmiast TPYAO0EMKOCTh AMCHUILUIMHBI cocTaBisgeT 4 3adeTHbIX eauuul (144 gacoB), ux

pacripesielieHue 1o BUaM paboT MpeaCTaBICHO B TAOIHULIE.

Bie! pabor Bcero ®dopma oOydeHus
4acoB OYHast
4 cemecTp
(dacer)
KonrakTHas padora, B TOM 4Hce:
AyIuTOpHBIE 3aHATHS (BCEro): 68 68
3aHSTHS JEKIIMOHHOTO THIIA 34 34
MIPAKTHICCKHUE 3aHATHS 34 34
HNuas koHTaKTHas padora:
Kontpons camocrosarensHoit pabotsr (KCP) 2 2
IIpomexyrounas arrecranus (UKP) 0,3 0,3
CamocTosiTe1bHasi padoTa, B TOM YHCJIe: 38 38
[MoxroToBKa K ceMHHApaM 11 11
[TonroToBKa K yCTHBIM OIIPOCaM 4 4
CaMocTosITeIbHOE W3YYCHHE pa3/elioB, CaMOIIOArOTOBKa (mpopaboTka H
MIOBTOPEHHUE JICKIIMOHHOTO MaTepraja W MaTephala yIeOHHKOB M Y4eOHBIX 13 13
10COOM, MOATOTOBKA K MPAKTHYECKHUM 3aHSTHIM, KOJUIOKBHYMaM H T.J.)
[ToaroToBKa K TEKyLIEeMy KOHTPOIIIO 10 10
KoHTpoJasb:
IToaroToBka K 3K3aMeHy 35,7 35,7
Oomasi Tpy10eMKOCTh yac. 144 144
B TOM YHCJI€ KOHTAKTHAas padoTa 70,3 70,3
3a4. el 4 4

2.2 ConepxxaHue QM CUMILTHHBI

Pacripenienieare BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH TIO pa3jieiiaM JUCIHILTAHBL.
Pasnens! (TeMbl) AUCIUIUTHHBL, H3ydaeMble B 4 cemectpe (ounas ¢hopma oOyuenust)

KommaectBo yacos

Breaynut
AynutopHas
Ne HanmenoBanue pasnenos (Tem) opHasi
Bcero pabora
pabora
JI 113 JIP CPC
1 |BBexeHue B TEOPHIO FOPEHHUS U B3phIBA 12 4 4 - 4
2 OCHOBHBIE MOHSATHS U ONIPeeIeHuUs. SIBIeHNs TOPEHHs U B3PbIBA. 12 4 4 - 4
Obm1as xapakTepuUCTHKA
3 XuMudeckas TepMOAMHAMUKA FTOPEHUs U B3pbiBa. Pacuer TeruioBbix| 13 4 4 - 5
3¢ (PEeKTOB peaknuii TOpeHus
4 Kuneruka peaxkuuii ropeHus u B3pbiBa. Pacuer ckopoctu peakuuit 12 4 4 - 4
rOpeHus
5 |MaccomnepeHoc u Temionepeiada B Mpoueccax ropeHus 12 4 4 - 4
6 |Teopus ropeHust ra30BO3AYIIHBIX U MAPOBO3AYIIHBIX CMecer 12 4 4 - 4




7 Teopus ropeHust JUCTIEPCHBIX U TOPIOUUX MaTepUajoB 13 4 4 - 5

8 Teopus TenI0BOro B3phIBa 10 3 3 - 4

9 HanpasieHus pa3BUTHs TEOPUM TOPEHUS U B3pbIBA 10 3 3 - 4
HUTOI'O no pasdenam oucyuniurvl 106 | 34 34 - 38
Konrpoiss camocrositensHoit pabotsl (KCP) 2 - - - -
[Tpomexyrounas arrecrauus (MKP) 0,3 - - - -
[ToaroroBka K 9K3aMeHy 357 | - - - -
OO1mast Tpy1I0eMKOCTb 10 AUCIUTUINHE 144 - - - -

[Ipumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansatus / cemunapsl, JIP — maboparopusie
sansitusi, CPC — camocTosiTenbHast paboTa CTyACHTA.

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

Ne HaumeHnoBanue pazaena Conepxanme pasnena (Teus) dopMa TeKyLEro
(Temsr) KOHTPOJIS
1 2 3 4
1 |BBencHue B TEOpHUIO [Ipenmer kypca, ero nenu u 3agauu. HayuHo-texHndyeckuit YO
TOPEHHS U B3pbIBa mporpecc u npobiemMa B3pbIBO- U I0Kap0o0e30MacHOCTH B
TexHocepe. 3HaueHUe Kypca sl 00ecreueHHsI
MIPOTHO3UPOBAHHUS B3PBIBO- U N0XKapoOE30IaCHOCTH B
TexHochepe
2 |OcHOBHBbIE MOHATHS U [Tonarue ropenus u B3peiBa. TemnoBoil u nenHoi mexaHusmsl |KP
ompeneneHus. SIBneHust |ropeHus U B3pbIBa. Ponb KaTaIUTHYECKUX MPOLIECCOB U
TOPEHUS U B3pHIBA. muddys3un. Kpurnueckue sinenus. Bocriamenenue u
OO1ias XxapakTepucTHKa |3axxuranue. [Ipenensl caMOBOCIUIAMEHEHHSI CMECH BOAOPOJIa C
kuciopoaoM. Kpurndeckue siBinenus. Bepxauid U HYIKHUN
KOHILICHTPALMOHHBIE TPEJIeNIbl BOCINIAMEHEHUS
3 [ Xummueckas @OYHKIMU COCTOSIHUSL 1 OCHOBHBIE TEPMOJANHAMUYECKUE BO, P3
TEpPMOJMHAMUKA TOPECHUS |COOTHOMICHUS. Y PaBHEHHS COCTOSIHUS HICATBHBIX U
u B3pbIBa. Pacuer peanbHBIX Ta3oB (ypaBHeHHe Ban-nep-Baanbca, ypaBHeHne ¢
TEIUIOBBIX AP (PEKTOB BHpHAJIbHEIME KodpunmeHtamu). Tepmoxumus
peaKIuii ropeHns
4  |KuneTruka peaximii [HonsiTne ckopoctu xuMuyeckoil peakunu. CKOpocTh YO, P3
TOPEHHUS U B3pHIBA. 00pa30BaHMs KOMIIOHEHTA. DHEPTUs aKTHBALIUH.
Pacuer ckopocTu Heo0xonumele 1 JOCTAaTOUHBIE YCIOBUS IPOTEKAHUS PEAKIIHH.
peaxImii TopeHus 3aBHCHMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIUU
KOMITIOHEHTOB, OT JAaBJICHUS U TEMIepaTyphl. 3aKOH
JEACTBYIOIUX Macc. MONEKyJIIPHOCTD U MOPSIOK PEAKIUU.
DneMeHTHl popManbHOH KuHEeTHKH. Peakuuu 1-ro, 2-ro u 3-ro
nopsikoB. KuHeTHka ciokHbIX peakiuid. [IBycTopoHHIE
(oOpaTtmMeie) peakiun. [lapaniensHbIe pEaKIIHH.
[ocnenoBartenbHBIE peaKMK. ABTOKATATUTHUCCKHE PEaKIINH.
Lennbie peaknuu. Pa3sernisiomuecs 1 Hepa3BETBISIONINECS
nend. LlenHoil MexaHu3M U ero craguy. Pomb nenHsix
peaxIyii B TETJIOBOM CaMOBOCIIJIAMEHEHHUH. Y paBHEHHE
AppeHnyca 1 TeIUIOBOH B3pHIB
5 |MacconepeHoc u ITomo0ue mpoIeCCOB MAaCcCOMEPEHOCa M TEILIONEPeIauu. KP, P3
TerJionepeaaya B TemmonpoBoaHocTh 1 Auddy3us B HEMOABMIKHOM cpefe.
IpoLeccax rOpeHust 3akonsl Oypre u Puka. YpaBHEHNS KOHBEKTHBHOTO IIepeHoca
Teruia 1 BemecTBa. CBOOOAHAS M BEIHYKICHHAS KOHBEKIIHS.
JlamuHapHOe U TypOyJIeHTHOE IBMKEHHUE KUAKOCTH (Taza).
Honsarue muddyznonaoro ciost. KosrppunueHTs Termio- u
MaccorepeHoca. Teopus monobus. YpasHenue Oananca
Macchl. YpaBHeHHe OajlaHca BEIIECTBa U TEIIIOBOM SHEPTUH.
YpaBHeHue OanaHca KOJMYECTBA JIBHIKCHUS
6 |Teopus ropenuns OOmmas xapakTepHUCTHKa IIaMEHH U 3aKOHOMEPHOCTEH ero YO
ra30BO3/YIIHBIX U pacmpoctpanenus. @opma (poHTa IUITAMEHN U TIOHSTHE O
MTApOBO3IYIIHBIX CMECe! |HOPMAaJIbHOM ropeHnH. Pacimmpenne npoIyKToB TOPEHHS.
XapakTepHble PeXKUMbl HOPMaJILHOTO TOpeHusl. MeTobl
M3y4YeHHs TOPeHHNs Ta30B. Teopusi HOpMAJIFHOTO TOPEHHSL.




TemmomaccoodbMmeH IIpyu TOPCHUH. Mexanuszm nepexoaa
TOPCHUA B ICTOHAITUIO

TEOPUHN TOPEHUA U
B3pbIBa

B3pbIBa. Mcrionp30BaHNe METOAOB TEOPUH TOPEHHS U B3phIBA
JUISL TIPOTHO3UPOBAHUS U 00ecreyeHns 0€30MacHOCTH
MIPOU3BOJICTBEHHBIX NIPOLIECCOB, TPOTHO3UPOBAHUS
Ype3BbIYANHBIX CUTyalluH U JIOKAJU3alMK UX HOCNEACTBUI

7  |Teopwus ropenus CmemanHast nudy3rnoHHAS 1 XUMUYECKash KWHETHKA BO, P3
JUCIEPCHBIX U FOPIOUUX |ropeHusi. BrisiBineHne numutupyroweit craauu. Teopust
MaTepHaJIoB TOPEHHUS] METAIIIOB
8 Teopwus TerIoBOrO BBIBOZ OCHOBHOT'O HECTALIMOHAPHOTO YPaBHEHUS IS KP
B3phIBa TemnepaTypsl roperns. CTannoHapHas TEOPHs TETIOBOTO
B3pbIBa
9 |HanmpaBneHus pa3BUTHS |AKTyalbHBIC HAIPaBJICHUS Pa3BUTH TEOPHH TOPEHUS U YO

2.3.2 3aHsTHA CeMHHApPCKOro Ttuma (mpakTHyeckHe / CeMHHAPCKHE 3aHSATHS/
JabopaTopHbIe padoThI)

HpaKTI/I‘IeCKI/Ie 3aHATUA

®opma
HanmenoBanue paznena .
Ne (Temp1) TemaTrka IpaKTHYECKUX 3aHATHH (CEMHHApPOB) TEKYIIEro
KOHTPOJIS
1 2 3 4
1 |BBenenue B Teopuro ropeHus |Vcrnonap3oBaHne TOPEHHS U B3phIBA B COBPEMEHHBIX YO
¥ B3pBIBa TEXHOJIOTHSIX
2 |OcHOBHBIC TIOHATHS U I'omoreHnHoe u rereporeHHoe ropeHue. Ponb KOHBEKIIMH. KP
omnpezeneHus. SIBnenus Pacnipenenenune TemriepaTyp ¥ IMHUH TOKa B INTAMEHH
ropenus u B3pbiBa. OOIIas
XapaKTepUCTHKA
3 | Xumuueckas 3akoH ['ecca. PacueT TerioBbIX 23 QEKTOB peaKITuii. BO
TEepMOJMHAMUKA TOPEHHSI U |3aBUCHMOCTh TEII0BOro 3dexTa oT TeMneparypbl. 3aKOH P3
B3phIBa. Pacuer TemwoBbix  |Kupxrododa
3¢ HEKTOB peakiuii rOpeHus
4 |Kuneruka peakiuii ropenus |[Ipumeps! peakiuil B3auMoIeHCTBHS BOJOPO/IA C XJIOPOM YO
u B3pbIBa. Pacuer ckopoct  |(peakmust boxermreiina) u Bogopoza ¢ kucioponoM. LemHoi P3
peaKIuii TopeHns MeXaHM3M | ero ctaguu. [oayocTpoB BoCIIIaMeHEHNSL.
MaremarnyecKkoe ONMCaHue HEeTHBIX PeaKIui
5 |MacconepeHoc u YpaBHEeHUsI KOHBEKTUBHOT'O IIEPEHOCA TEIlJIa 1 BEIIECTBA. KP
Teruionepenaya B npoueccax |CBoOOIHAS U BBIHYKJIEHHAS! KOHBEKIIHS P3
rOpeHHst
6 |Teopwust ropeHus Temmomaccoodmen npu ropenun. Koadduiment YO
ra30BO3AYIIHBIX U MoJIeKyJIsIpHOTO TiepeHoca. [Togobue moneit Temmneparypsl u
MapOBO3TyITHBIX CMecer KOHIICHTpAINU
7 |Teopus ropeHus I'openue yrias. AHamu3 3aBUCUMOCTH CKOPOCTH TOPEHHS OT BO
JICTIEPCHBIX U TOPIOYMX CKOPOCTH MPOIYBKH BO3/lyXa U OT TEMIEPaTypbl P3
MaTepHaJioB
8 |Teopwus TeroBoro B3peiBa  |CTannoHapHas TEOPHs TEMJIOBOTO B3pbIBa. Kpurnueckue YO
ycaoBust. OtipeziesieHre TeMIiepaTypsl BOCIUIAMEHEHUS. YUeT
TEIJI00TAAYN
9 |HampaBieHus pa3BUTHA Hcrionp30BaHie METOZI0OB TEOPHU TOPEHUS U B3PhIBA JIIS YO
TEOPHH TOPEHHS U B3pbIBa  |IPOTHO3MPOBAHUS 1 0OecTedeH s 6e3011acHOCTH
MIPOM3BOJICTBEHHBIX IPOIECCOB, IIPOrHO3UPOBAHNUS
Ype3BBIYAHHBIX CUTYalUH 1 JIOKAJIHU3AIMH UX MOCIEICTBUH
Pemenue 3amau (P3), ycrasiii onpoc (YO), «omum-onpoc» (BO), konTponasHas padora
(KP).

[Ipy  wm3yuyenum

JUCHUITIINHBI

MOTYT  IPUMEHSATCA

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

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBsie paboThl HE TPETYCMOTPEHBI YIEOHBIM TIITAHOM.

ANEKTPOHHOE

o0OydJeHwue,



2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4aroIUXCcH M0 JUCUHUILIMHE (MOTYJII0)

HepequL yqe6H0'MeTOZ[I/IquKOFO obecrneueHus JUCHUIIIUHBI I10 BBIITOJIHCHUIO

Ne Bug CPC .
CaMOCTOSATENBHOM PaboTHI
1 2 3

1 |[oarororka k cemuHapam |Kykun ILII. Teopus roperns u B3pbiBa [Tekcr|: yaeOHOe TocoOHMe IS CTYACHTOB

2 |Tloaroroeka k ycTHBIM BY30B, oOyuaromuxcs  mo  HampasimeHumro 280100 "Be3onacHOCTH
ompocam JKU3HEIeATCITHHOCTH CHEeTHATbHOCTH 280101.65 "Be3omacHOCTB

3 |CamocrosTennHoe xu3HeneaTensHocty B TexHocdepe" /11 I1. Kykun, B. B. IOmmun, C. I'. EMenbsHOB;
HM3ydeHHE Pa3/IeiioB, I'oc. obpaszoBar. yupexaeHue Beicuiero npod. o6paszosanus "FOro-3amazn. roc. yH-
CaMOMOrOTOBKA 1", Poc. roc. rexnoin. yH-T uM. K. 3. [fuonkosckoro (MATHU - PI'TY). - Mocksa:
(mpopaGoTKa 1 IOpaiit, 2017. - 435 c.

[I0BTOpPEHHUE JIeKIHOHHOro || AHOMONbCKHH, M.M. Pe3ybTaThl SKCIEPUMEHTATBHBIX MCCIICIOBAHUH YIAPHBIX
MaTepuana i MaTepuana  |BO3AYIIHBIX BOJIH NPH B3PhIBAX HA 3¢MHOMH MOBEPXHOCTH [INEKTPOHHBI pecypc]
Y4eGHUKOB H y4eOHBIX — OnekTpoH. aaH. — Mocksa: I'opnas kuura, 2011. — 38 ¢. — Pexum pocryna:
noco6uii, moprotoska k  |Ntps://e.lanbook.com/book/1498.

npaKkTHIecKuM 3apsTisy, | METOMMUECKHUE YKA3aHHs 10 OPraHU3ALMH CAMOCTOATEIbHOM PabOTE.
KOJUIOKBUYMaM H T.11.) Yr1Bep:kaeHsl kKapeapoil pusudeckoil xumuy, nporokon Ne 17 or 11.05.2017 r

4 |Toaroroska k Tekymemy |VICTONMMECKHE PEKOMEHIAIIMH K OPTaHM3AIMH Ay TUTOPHOH 1 BHEAYIUTOPHOH
KOHTPOJIIO (camocTOsTENBEHON) PabOThI CTYACHTOB: MeToAnuecKkue ykazanus / coct. T.I1.
Cropoxenko, T.b. Ilounnok, A.B., becnanos, H.B. Jlo3a. — KpacHonap:
Kyb6anckwuii roc. yu-1, 2018. 89 ¢

VY4eOHO-METOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3
YHCIIa MHBAIUIOB U JIMI C OTPaHMYCHHBIMU BO3MOXKHOCTSMU 3710poBbsi (OB3) mpenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3 O0pa3oBaTesibHbIE TEXHOJIOTHH

B Xozme wu3ydyeHHMA JUCLUUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIIEIYIOIIMX
00pa30BaTeNbHbIX TEXHOJOTUM: JIEKIMM, NPAaKTUYECKUEe 3aHATHs, NpobiieMHOEe oOydeHue,
MOJyJbHAs TEXHOJIOTHUS, MOJATOTOBKA NMUCHbMEHHBIX AHAJUTUYECKUX PabOT, CaMOCTOSATENIbHAs
paboTa CTyJeHTOB.

KoMIIETEHTHOCTHBIM MMOAXOX B paMKax IPENnoJaBaHUs IJUCLMIUIMHBI pealn3yeTcs B
MCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHMH M aKTHBHBIX METOAOB (MPOEKTHBIX METOIUK,
MO3rOBOIO INTYpMa, pa300opa KOHKPETHBIX CHUTyalllii, aHaiM3a NeJarornyeckux 3ajad,
MeAarorn4eckoro SKCIepuMEHTa, MHBIX (OpPM) B COYETAHUU C BHEAYTUTOPHOU pabOTOM.

NHpopmMalMoHHbIE  TEXHOJOTMM, TPHUMEHSEMble TP U3YYCHUM JAUCHUIUIUHBL:
UCIIOJIb30BaHWE  WH(MOPMALMOHHBIX  PECYpCcoB,  JOCTYNHBIX B  HH(OpPMAIMOHHO-
TEJIEKOMMYHUKAaLlMOHHON ceTH MIHTepHeT.

AnantuBHble 00pa3oBaTeNIbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE ITPH U3YYEHUU TUCIUILINHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbsl IPEIyCMOTPEHAa OpraHu3alys
KOHCYJIbTAIMH ¢ UCIOJIb30BaHNUEM 3JIEKTPOHHON MOYTHI.

Jns popmupoBaHus NpoQecCHOHANIbHBIX KOMIIETEHIIMH B MpoIlecce OCBOCHHUS Kypca
HCIIOJIb3YETCSI TEXHOJIOTHS MPOQEeCCHOHATBHO-Pa3BUBAIOLIET0 00yUeHus, MpelycMaTpuBaroas


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

HE TOJIbKO Tepelayy TEOPEeTUYECKOTO Marepuana, HO W CTUMYJIMPOBAHME M Ppa3BUTHUE
MPOJAYKTUBHBIX MMO3HABATEIbHBIX ACUCTBUN CTYIEHTOB (Ha OCHOBE IICHXOJIOIO-TI€aroru4ecKon
TEOPHUH MOITAMHOTO (POPMUPOBAHUS YMCTBEHHBIX JACUCTBUI). AKTUBHU3AIMHA U HHTCHCU(UKAIIUN
MO3HABATEIILHOTO TIpOIlecca CIIOCOOCTBYIOT —HCIIOJNIB30BaHHE IE€arOrMYecKoil 3BPUCTHKH,
MOJICIIMPOBAHKE MTPOOJIEMHBIX CUTYAINi, MyJIbTUMETUIHBIE IPE3EHTALNHN B JIGKIIMOHHOM KypCe.
B pamkax mnpakTUyecKuX ~3aHATHH NPUMEHSIOTCS METOJbl MPOEKTHOro  oOydyeHwus,
UCCIIEIOBATEIbCKIUE METO/bI, TPEHHUHIOBbIE (DOPMBI, METOJ] KOHKPETHBIX CHUTYallHid, UTPOBBIC
TEXHOJIOTMH. B mporiecce caMOCTOSITENIbHON AEATENBHOCTH CTYIE€HTHI OCBAUBAIOT U AHAIIU3UPYIOT
NEepeOBOM MEeNarornyeckKuii OMbIT, MCIIONB3YsI UMEIOIIYIOCS JUTEpaTypy W HH(OpMaroOHHbIC
TEXHOJIOTHH, BBICTYNAIOT C MPE3EHTALUSAMH IMepe]l yJaluluMHCs, BeAyT NpodOpHeHTAHOHHYIO

paboTy, HaKAIUTHBAIOT MOPTQOIUO Pa3paboToK.
Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSMHU 370POBbsSI IMIPEIyCMOTPEHA OpTraHU3alUs
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

pPa3HOYPOBHEBBIX 3aJaHUid, POJEBON HWIPBHI,

4 OueHOYHBIE CPEACTBA VIS TEKYIIero KOHTPOJISl YCIIeBAeMOCTH W IPOMeKYTOYHOM
aTTecTaluu
OneHouyHble CpeAcTBa IpeIHAa3HAYEHbl JJIsi KOHTPOJS U OLEHKH 0Opa3oBaTelIbHBIX
JOCTHXKEHUH 00y4aroIuXxcsi, OCBOMBIINX [IPOrpaMMy Y4eOHON AUCHUILIUHBI «Teopus ropeHus u
B3pbIBa».
O1eHOUHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIE MaTepHalibl Ul MIPOBEACHUS TeKyllero
KOHTPOJIA B (OpME TECTOBBIX 33JaHUM, JOKJIAJa-IPE3CHTAMU MO IMPOOJIEMHBIM BOIIpOCaM,

aTTecTaluu B (hopMe BOIPOCOB U 33/IaHUH K dK3aMEHY.

CUTYallUOHHBIX 3ada4 U IIpOME)KyTO‘lHOﬁ

CTpyKTypa OLEHOYHBIX CPEICTB /sl TeKYILIel U MPOMEeKYTOYHOM aTTecTallun

Ne Kon u HanmeHoBaHue Pesysbrarel 00y4eHus HanmeHnoBaHMe OLIEHOUHOTO
/i HHAWKaTOpa (B cooTBeTCcTBHH C 1. 1.4) cpencTea

(B cootBeTcTBHM C 1. 1.4) Texymmumii IIpomexxyrounas

KOHTPOJIIb aTTecTanys

1 HUIIK-3.1. Ucnons3yeT 3HaeT npodeccruoHaIbHOe VYcTHbll onpoc Bormpoc Ha

po¢eCCHOHATHHOE mporpaMMHOe oOecrieueHne st coopa, sk3ameHe 1-3

MIPOrpaMMHOE 00paboTKH ¥ mepenadn HHHOPMAIIHH,

obecrieuenue [yt cOopa, | ¥ COBPEMEHHBIE CPEJCTBA

00paboTKH 1 neperadn BBIYHCIINTEIHHON TEXHUKH, U

nHdopmanuu u nH(pOpPMaLMOHHO-KOMMYHUKAIJHOHHBIE

COBpEMEHHBIE CPEJICTBA TEXHOJIOTUH JJIsl MATEMaTH4eCKOT0O

BBIYHCITUTEILHOM MO/ICJIMPOBAHUSI, OCHOBHBIE 3aKOHBI U

TEXHUKH U BBIp@XKAIOLINE YPAaBHEHUsI B 00JIaCTH

nHpopMannoHHO- MO/JICTTMPOBaHHUS (PU3NKO-XUMHUUECKHX

KOMMYHUKaIMOHHbIE MPOLIECCOB

TEXHOJIOTUH JJIS

MaTeMaTHIecKOro

MOJIETTMPOBAHHMS

IIPOLIECCOB B TeXHOC(hepe
2 HUIIK-3.1. Ucnons3yeT 3HaeT npodeccHoHaIbHOS KouTponbHas Bormpoc Ha

po¢eCCHOHATHHOE mporpaMMHOe oOecrieueHne st cbopa, | pabdora sKk3ameHe 4-8

NIPOrPaMMHOE 00paboTky U nepenadn HHHOPMAaIHH,

obecneuenne ais coopa, 1 COBPEMEHHBIE CPEJICTBA

00paboTKH ¥ TIepeaun BBIYHCITUTENILHON TEXHUKH U

uHdopmanuu u nH(pOpPMALMOHHO-KOMMYHUKAIIHOHHBIE

COBpEMEHHBIE CPEICTBA TEXHOJIOTUH JJIsl MATEMaTH4eCKOTO

BBIYHCITUTEIHHOM MO/ICTTUPOBAHHUS

TEXHHUKH, U

MH(OPMALIOHHO- YMeer ocylecTBIATh IOUCK U

KOMMYHHKAIHOHHBIE UCIIOJIb30BaTh NPodeccroHaNbHOe

TEXHOJIOTHH JUIS MporpaMMHOE oOecrieueHue st coopa,

MATEMATHIECKOTO 00paboTky U nepenadn HHHOPMAIHH,

Y COBPEMEHHBIE CPEJICTBA




MOJICTUPOBAHHUS
TIPOIIECCOB B TeXHOChepe

BBIYHMCIIUTEIHHON TEXHUKU U
UH(POPMALMOHHO-KOMMYHHKAIHOHHBIE
TEXHOJIOTUH JUI MaTeMaTHYECKOT O
MOJCIMPOBAHUS POLIECCOB B
TexHochepe

HUIIK-3.1. Ucnons3yeT
po¢eCCHOHATHHOE
[POrpaMMHOE
obecrieuenue i coopa,
00paboTKK 1 nepenavn
nHdopmanuu u
COBPEMEHHBIE CPE/ICTBA
BBIYHCITHTEIBHON
TEXHUKH U
HHPOPMALNOHHO-
KOMMYHHKalMOHHBIE
TEXHOJIOTUH JJISL
MaTeMaTHIECKOro
MOZCIUPOBAHUS
HpOLEcCOB B TeXHOChepe

YMeeT oCymecTBIATh OUCK U
HCIIONIB30BATh IPO(ECCHOHATBHOE
mporpaMMHOe obecrieuerne st coopa,
00paboTku 1 nepenayy nHGoOpMaIny,
Y COBPEMEHHBIE CPE/ICTBA
BBIYHMCIIUTEIBHON TEXHUKU U
nH(pOpPMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH ISl MAaTEMaTH4eCKOTO
MO/ICTIMPOBAHMS TPOIIECCOB B
TexHochepe

Brnaneer, BHepsieT u pa3padbaTbiBaeT
npodeccroHanbHOE TPOTPaAMMHOE
obecrnieuenne it cbopa, 00paboTKH 1
nepenayn nHGopMaIuu u
COBPEMEHHBIE CPEeNICTBA
BBIYUCITHTEIIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHHKAIHOHHBIE
TEXHOJIOTUH JIUII MaTEMaTHYECKOTO
MO/ICTIMPOBAHMUS TPOLIECCOB B
TexHochepe

«bnuu-onpocy»
Pemenue 3amau

Bormpoc Ha
sk3aMeHe 46-51

HIIK-3.1. Ucnonb3yeT
npodeccruoHaIbHOE
MPOrPaMMHOE
obecrieueHue a5 cOopa,
00paboTKK 1 nepenavu
nHpOpPMALUN 1
COBPEMEHHBIE CPE/ICTBA
BBIYHCIIUTEIBHON
TEXHUKH U
HHPOPMALHOHHO-
KOMMYHHKAIMOHHBIE
TEXHOJIOTUH IJIA
MAaTEMATHYCCKOI'O
MOJICITUPOBAHHSI
MIPOIIECCOB B TexHOC(hEpe

3naeT npodheccroHaIbHOe
nporpaMMHoOe obecriedeHue s coopa,
00paboTku 1 nepenayu nHGopMalum,
U COBPEMEHHBIE CPE/ICTBA
BBIYHMCJIUTEILHON TEXHUKH U
HUH(POPMALTHOHHO-KOMMyHHKAIIHOHHbIE
TEXHOJIOTUH [l MATEMaTHIECKOTO
MO/IEJIUPOBAHHsI, OCHOBHBIE 3aKOHBI
BBIP@XKAIOLINE YPABHEHUS B 00IaCTH
MO/IEJIUPOBAHUS (PUIMKO-XMMHIECKAX
HPOLIECCOB

YMeeT oCyLecTBIATh MOUCK U
MCIIONB30BATh NPO(ECCHOHATBHOE
nporpaMmmHoe obecniedeHue st coopa,
00paboTKH ¥ mepenadn HHQOPMAIIHH,
Y COBPEMEHHBIE CPEJICTBA
BBIYHUCIIUTEIbHOM TEXHUKHU U
nH(pOpPMaMOHHO-KOMMYHUKAIJHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOTO
MOJEJIMPOBAHUS IPOLIECCOB B
TexHochepe

YceTHbli onpoc
Pemenue 3amau

Bompoc Ha
sK3aMene 25-28,
39-45

HUIIK-3.1. Ucnons3yeT
po¢eCCHOHATHHOE
MIPOrpaMMHOE
obecnieueHne s cOopa,
00paboTKH 1 nepenadn
nadopmanuu n
COBpEMEHHBIE CPEICTBA
BBIYUCITUTENIbHON
TEXHUKH U
nHPOPMALINOHHO-
KOMMYHHUKAIMOHHbIE
TEXHOJIOTUH JJIs
MaTeMaTH4ecKoro
MOJIETTMPOBAHHMS
MIPOIIECCOB B TeXHOC(hEepe

Brageer, BHenpsieT u pa3pabaTsiBaeT
npoecCHOHABLHOE MPOrPaMMHOE
obecrieueHne s cOopa, 00pabOTKH H
nepeaayn nHGopMaIuu u
COBPEMEHHBIE CPEJICTBA
BBIYHMCIIUTEIILHOW TEXHUKU H
nH(pOpPMALMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOTO
MOJEIMPOBAHUS IPOLIECCOB B
TexHOC(epe, OCHOBHBIMHU MOIX0IAMH K
MO/ICTTMPOBAHUIO (PU3NKO-XUMHUUECKHX
HPOLIECCOB IJIS PEIICHUS
MPaKTHYECKUX 33/1a4 B HAyYHO-
WCCIIEI0BATEIbCKON
npodeccHoHAILHOM e TeIbHOCTH

KouTponbHast
pabota
Pemenue 3agau

Bormpoc Ha
sK3ameHne 29-38




HUIIK-3.1. Ucnonb3yeT
npodeccruoHabHOE
MIPOTrpaMMHOE
obecneuenne ais coopa,
00paboTKH U repesadn
nHpOpPMALN 1
COBPEMEHHBIE CPEJCTBA
BBIYHMCIIUTEIHLHOM
TEXHUKH U
nHpopMannoHHO-
KOMMYHUKaIOHHbIE
TEXHOJIOTUH JJIS
MaTeMaTH4ecKoro
MOJEITMPOBaHUS
TIPOIIECCOB B TeXHOC(hEpe

3HaeT npodeccHoHaIbHOES
porpaMMHOE oOectieueHue st coopa,
00paboTKy U mepeaadn HHPOpMaITuH,
Y COBPEMEHHBIE CPE/ICTBA
BBIYHCIIATEIbHON TEXHUKU U
nH(pOPMALMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJISl MATEMATU4IeCKOTO
MOJICIUPOBAHMS, OCHOBHBIC 3aKOHBI U
BBIpAXKAIOIINE YPAaBHEHUS B 00J1aCTH
MOJICTUPOBAHUS (PU3UKO-XUMHUUECKUX
MPOLIECCOB

Brnaneer, BHepsieT u pa3padbaTbiBaeT
npodeccroHanbHOE TPOTPAMMHOE
obecrnieuenne i1 cbopa, 00paboTKH 1
nepenavy HHGOPMaIUH U
COBPEMEHHBIE CPEJICTBA
BBIYUCITUTEILHON TEXHUKH U
nH(pOPMALMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJISl MATEMATUIECKOTO
MO/JICTUPOBAHMUS TPOIIECCOB B
TexHOC(epe, OCHOBHBIMHU MOIX0IaMH K
MO/ICTTMPOBAHUIO (PU3UKO-XUMHUUECKHX
MPOLIECCOB ISl PEIICHUS
MPaKTUYCCKUX 3aJlad B HAY4YHO-
HCCJIEIOBATEIIbCKON U
po¢heCCUOHANBHOM JeSITEIBHOCTH

VYcTHblif onpoc

Bonpoc Ha

sk3aMene 9-18

HIIK-3.1. Ucnonb3yeT
npodeccruoHaIbHOE
POrpaMMHOE
obecnieueHne s cOopa,
00paboTKH U mepenadn
nHpOpPMALIUN 1
COBPEMEHHBIE CPE/ICTBA
BBIYHCIIUTEIBHON
TEXHUKH U
nHpopMannoHHO-
KOMMYHHUKaIMOHHbIE
TEXHOJIOTUH JJIs
MaTeMaTH4eCcKOro
MOJICITUPOBAHHMS
MPOIIECCOB B TexHOC(hEpe

3HaeT npodeccHoHaIBLHOE
nporpaMMHoe obecriedeHue s coopa,
00paboTku 1 nepenayu nHGopMalum,
U COBPEMEHHBIC CPEACTBA
BBIYHCITUTEIbHON TEXHUKH H
UH(POPMALTHOHHO-KOMMyHHKAIIHOHHbIE
TEXHOJIOTUH [l MATEMaTHIECKOTO
MO/IEJIUPOBAHHs, OCHOBHBIC 3aKOHBI 1
BBIPAXKAIOLINE YPABHEHUS B 00IaCTH
MOIECJIUPOBAHUA (bI/I3I/IKO-XI/IMI/I'-IeCKI/IX
MPOIIECCOB

YMeeT oCyLecTBIATh OUCK U
MCIIONB30BATh NPO(ECCHOHATBHOE
nporpaMmmHoe obecniedeHue s coopa,
00paboTKH ¥ mepenadn HHQOPMAaIHH,
Y COBPEMEHHBIE CPEJICTBA
BBIYHUCIIUTEIbHOM TEXHUKHU U
nH(pOpPMaLMOHHO-KOMMYHUKAIJHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOT0
MO/ICJIMPOBAHMUS TPOLIECCOB B
TexHochepe, UCIOIb30BaTh OCHOBHBIE
BBIPA)XAIOLIHME YPABHEHUS IS
MaTeMaTH4eCKOro MOJICITHPOBAHHS
Pa3IMYHBIX (PUIUKO-XUMHIESCKIX
MPOLIECCOB

«bnuu-onpoc»
Pemenue 3amau

Bompoc Ha

sK3amene 19-22

HUIIK-3.1. Ucnonb3yeT
po¢eCCHOHATBHOE
IPOrpaMMHOE
obecrieuenue i coopa,
00paboTKH U repesadn
nHpOPMALIUHU ’
COBpEMEHHBIE CPEICTBA
BBIYUCITUTENIbHOU
TEXHUKH U
nH(popMannoHHO-

3HaeT npogeccnoHabLHOE
nporpaMMHOe obecriedenue st coopa,
00paboTky U nepenadn HHHOPMAaIHH,
Y COBPEMEHHBIE CPE/ICTBA
BBIYHCIIUTEIbHON TEXHUKHU U
nH(pOpPMALMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOTO
MO/ICJIMPOBAHMS, OCHOBHBIE 3aKOHBI U
BBIp@XKaIOUINE YpaBHEHUsI B 00J1aCTH

Kontponbnas
pabora

Bonpoc Ha

sK3amene 23-24
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KOMMYHUKaIMOHHbIE
TEXHOJIOTUH JJIS
MaTeMaTH4eCKOro
MOZCIUPOBAHUS
TIPOIIECCOB B TeXHOC(hEpe

MOJIETMPOBAHUS (PU3UKO-XUMHUUECKUX
MPOIIECCOB

YMeeT ocylIeCTBIISATh MOUCK U
UCIIOJIb30BaTh NpodeccHoHaNbEHOe
nporpamMmHoe obecnedeHue 1 coopa,
00paboTku 1 nepenayy HHGOpMaInH,
Y COBPEMEHHEBIE CPENICTBA
BBIYHMCIIUTEIBHON TEXHUKU U
UH(POPMALMOHHO-KOMMYHHKALIHOHHBIE
TEXHOJIOTUH JUII MaTEMaTHYECKOTO
MOJCIUPOBAHUS POLIECCOB B
TexHocepe, HCIIOIb30BaTh OCHOBHBIC
BBIP)KAIOLINE YPaBHEHUS IS
MaTeMaTHYeCKOT0 MOJIEITMPOBAHHUS
Pa3IUYHBIX PU3UKO-XUMHUUECKHX
IPOILIECCOB

Brageer, BHenpsieT u pa3pabaTsiBaeT
npo¢ecCHOHAIBHOE IPOrPAMMHOE
obecneuerne i cOopa, 00pabOTKH
nepenayn nHGopMaIuu u
COBPEMEHHBIC CPEJICTBA
BBIYHUCIIUTEIBHON TEXHUKU U
nH(OpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJISl MATEMaTH4eCKOT0O
MOJEJIMPOBAHUS IPOLIECCOB B
TexHoc(epe, OCHOBHBIMHU MOAXONAMH K
MOJCITUPOBAHUIO (HH3UKO-XUMUIECKHX
MPOLIECCOB ISl PEILCHUS
NPaKTUYECKUX 33724 B HAy4HO-
HCCIIeIOBATEIIBCKOH
npoecCHOHABHON NeATeIbHOCTH

HUIIK-3.1. Ucnons3yeT
npodeccuoHaIbHOE
MPOrpaMMHOE
obecrieueHwue s coopa,
00paboTKK 1 neperavu
nHdopmanuu u
COBPEMEHHBIE CPE/ICTBA
BBIYUCIIUTEIBHON
TEXHUKH U
HHPOPMAIMOHHO-
KOMMYHHKAIMOHHBIE
TEXHOJIOTUH JJISI
MAaTEMATHYCCKOI'O
MOJICITUPOBAHHSI
MIPOIIECCOB B TexHOC(hEpe

3HaeT npodecCHoHaNbHOE
nporpaMMHoe obecriedeHue s coopa,
00paboTku 1 nepenayu nHGopMalum,
M COBPEMEHHBIE CPE/ICTBA
BBIYHMCIIUTEILHON TEXHUKH U
MHPOPMALMOHHO-KOMMYHHUKAIIMOHHbIE
TECXHOJIOTHUH JJIsI MATEMATHUYECCKOT'O
MO/IEJIUPOBAHHsI, OCHOBHBIE 3aKOHBI H
BBIPAXKAIOLINE YPABHEHUS B 00IaCTH
MOJIEJIUPOBAHUS (PUIMKO-XMMHIECKAX
HPOLIECCOB

YMeeT oCyLecTBIATh MOUCK U
MCIIONB30BATh NPO(ECCHOHATBHOE
nporpaMmmHoe obecniedeHue st coopa,
00paboTKH ¥ mepenadn HHHOPMAIIHH,
Y COBPEMEHHBIC CPE/ICTBA
BBIYHUCIIUTEIbHOM TEXHUKHU U
nH(pOpPMaLMOHHO-KOMMYHUKAIJHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOTO
MO/ICTIMPOBAHMUS TPOLIECCOB B
TexHochepe, UCIOIb30BaTh OCHOBHBIC
BBIPXKAIOLINE YPABHEHUS ISl
MaTeMaTHYeCKOT0 MOJIEITMPOBAHHUS
Pa3IMYHBIX PU3UKO-XUMHUUECKHX
MPOLIECCOB

Brnaneer, BHenpsieT u pa3pabaTeiBaeT
npodeccroHanpHOE TPOTPAMMHOE
obecmieuenne aist coopa, 00paboTKH 1
nepesiauyd HHPOPMaIUH U

VYcTHbll onpoc

Bormpoc Ha

sk3aMmene 52-53
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COBpPEMEHHBIE CPEACTBA
BBIYUCIINTSILHON TEXHUKH B
MHPOPMAMOHHO-KOMMYHHKAITHOHHBIE
TEXHOJIOTHH JJIs1 MAaTEMaTHICCKOTO
MOJEIUPOBAHUS IPOLECCOB B
TexHoc]epe, OCHOBHBIMH MOJX0aMH K
MOJICITUPOBAHHIO (DH3UKO-XUMHUECKUX
MIPOLIECCOB /JIs1 PELICHUS
MPaKTUYECKHUX 3a7]a4 B HAYYHO-
HCCJIEIOBATEIILCKON U
po¢eCCUOHANBHOM JeSITEIBHOCTH

TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIM HHBbIE MATEPHAJIbl, He00X0AMMBbIE J1JI51 OLEHKH

3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA JAeSITeJIbHOCTH, XaPpAKTEPU3YIOIIUX ITATbI

(opMmupoBaHus KOMIETEeHINI B NpoLecce 0CBOECHNSI 00Pa30BaTe/IbHOI MPOrpaMMbl
Ilpumepnulii nepeuens 60npocos u 3a0anuil

Bonpocs 1151 yeTHOT0 onpoca no teme «BBeJieHne B TeOpHi0 ropeHHus1 U B3PbIBa)

1. KakoBbI ipeMeT, 1eiu u 3a1a4u Kypca «Teopust TopeHus U B3phIBay?
2. [Ipobaema B3pbIBO- M TI0Kap00OE30MacHOCTH B TeXHOChEpE.
3. Kakoe 3HaueHue s oOecreueHus MpOrHO3UPOBAHUS B3PHIBO- U MT0Kap00e30MacHOCTH B

TexHochepe umeet Kype «Teopust ropeHus 1 B3pbIBa»?

Bonpocs! 111 KOHTPOJIbHOM Pa6oThI 10 TeMe «OCHOBHBIE IIOHATHUS U ONIpeIe/IeHUS.
SBienust ropeHnst M B3pbiBa. O0masi XapaKTepUCTHKA
Packpolite noHsATHE «rOpeHUEN.
TennoBoi 1 LENHON MEXaHU3MbI TOPEHUS U B3PbIBA.
KakoBa poib KaTamuTHYeCKuX mporeccoB u quddy3un?
UTo Takoe «BOCIUIAMEHEHUEY?
PackpoiiTe NoHATUS BEPXHETO U HUXKHETO KOHIIEHTPALIMOHHBIX IIPEJIEIOB BOCIIAMEHEHHS.
Uem oTauyaeTcsi TOMOT€HHOE TOPEHHUE OT T€TEPOTreHHOro?
KakoBo pacnpesnenenue remeparyp U JMHHI TOKa B TUIaMEHU?

NoakowhE

Bonpocs! 1u1s1 6bICTPOro NUCLMEHHOT'0 ONPOca «OJINL-0MPOCca» M0 TeMe « XUMHYecKast
TepPMOAUHAMMKA ropeHus 1 B3pbiBa. Pacuer TennoBbIX 3(p)eKTOB peaKkuuii ropeHus»
Kakne ocHOBHbIE TEPMOAMHAMHYECKUE COOTHOLIEHUS Bbl 3HaeTe?
VYpaBHenue Ban-nep-Baanbca u BUpHallbHOE ypaBHEHHUE.
Kak 3Byumt 3akoH ['ecca?
Kak 3Byunt 3akoH Kupxrodda?

i NS

Bonpocsl a5 yerHoro onpoca no reme « Kuneruka peakumuii ropeHusi M B3pbIBa.
Pacuyer ckopocTH peaKkuui ropeHusn
1. [TonsiTre ckopocTu xuMHUeckoi peakinu. CKOpoCcTh 00pa30BaHusl KOMIIOHEHTA. DHEPTUs
akTuBanuy. HeoO6xoumble U JOCTaTOUHBIE YCIOBUS NPOTEKAHUS PEAKLIUH.
KaxoBa 3aBUCMMOCTb CKOPOCTH peakliy OT KOHIEHTPAalUui KOMIIOHEHTOB?
Kak 3By4nT 3aKOH AEMCTBYIOIINX Macc?
UYro Takoe nopsaok peakuuu? Peakuuu 1-ro, 2-ro u 3-ro NopsAKOB.
UYro Takoe oOpaTumMas peakius?
Uem oTnn4aroTCs MEXaHU3MBI [TApAJUIEIbHBIX U MTOCIIEI0OBATEIbHBIX PEAKIIAM?
Packpolite noHATHE «LIETHOM peakuun». Pa3BeTBIIsroUeCcs U HEPa3BETBIIIOLIUECS LEIIH.

Noakown

Bonpocsl KOHTPOJILHOI padoThI O TeMe «MacconepeHoc U Temionepenaya B npoueccax
TOpeHus»
1. [TogoOue mporeccoB MaccornepeHoca 1 Terionepeaadn. TemionpoBoAHOCTb U qudy3ust
B HETIOJIBUKHOM CpEJIE.
2. Kak 3Byuar 3akonbl @ypbe n Puka?
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3. YpaBHEeHHs] KOHBEKTUBHOTO TIEPEHOCA TeIIa U BEemIeCTBA. UeM OTINYaroTCs CBOOOIHAS U
BBIHYKJICHHASI KOHBEKITUH?
4, VYpaBHeHHsI 0amaHca MacChl, BEIIECTBA, TETUIOBOM SHEPTUN?

Bonpocs! 1u1s1 yeTHOro onpoca no reme « Teopusi ropeHust ra3oBo31yLIHBIX U
MapoBO3AYLIHbIX CMecei»

OOm1ast xapaKTEepUCTHKA IJIAMEHU M 3aKOHOMEPHOCTEH €ro pacrpoCTpaHEHHS.

Ot yero 3aBucuT popma GppoHTa IIaMeHHn?

Kakue xapakTepHble peXMMbl HOPMAJIIBHOT'O TOPEHUS BbI 3HAeTe?

KakoB MexaHU3M nepexoja rOpeHus B AETOHALHIO?

[Tonobue noseli TemnepaTypsl U KOHLEHTPALIUH.

o~ E

Bonpocsl 11 OLICTPOro NUCbMEHHOT0 ONPOCa «OJauI-onmpoca» no teMe « Teopusi ropenust
AUCHEPCHBIX U TOPIOYUX MATEPUAJIOB)

1. Kak npoBouTCs BbISBICHUE TUMUTHPYIOIIECH cTagun?

2. ['openue yris. AHau3 3aBUCUMOCTH CKOPOCTU TOPEHHSI OT CKOPOCTH MPOAYBKH BO3AyXa
U OT TEMIEPATYypPHI.

3. Teopus ropeHus: MeTaJlIOB.

Bonpocsl /151 KOHTPOJIbHOI padoThl 0 TeMe «Teopust TEN10BOro B3pbIBa»

1. Kak ocymiecTBisieTcst BBIBOJ OCHOBHOTO HECTALIMOHAPHOI'O YPAaBHEHUS JUIsl TEMIIEPATYpPbl
ropeHus?

2. CranuoHapHasi TeOpHs TEIJIOBOTO B3pbiBa. Kputnueckue yciaoBusl.

3. CranuoHapHas Teopus TEIUIOBOro B3phIBa. OnpeseneHne TeMepaTypbl BOCIIIIAMEHEHHS.
4. CranuoHapHasi TEOpHs TEIJIOBOIO B3pbIBa. YUYET TEIJIOOTAAYH.

Bonpocsl 1151 yeTHOTro onpoca no teme « HanpaBjieHusi pa3BUTHS TEOPUH TOPEHUS U

B3pBIBa»
1. Kakue akTyanbHble HalpaBiIeHUS pa3BUTHS TEOPUU TOPEHMSI U B3pbIBa Bbl 3HaeTe?
2. Hcnons3oBaHne METONOB TEOPUM TOPEHMS M B3pblBa Ui IPOTHO3UPOBAHUA U
oOecrieyeHns 6€30MaCHOCTH MTPOU3BOICTBEHHBIX IPOIIECCOB.
3. Hcnons3oBaHne METOJOB TEOPUM TOPEHHMsT M B3pbIBA JUIsl  NPOTHO3UPOBAHMS

‘lpe3BLI‘laI>iHBIX CI/ITyaLII/Iﬁ U JIOKAJIM3alu1 UX IIOCIIEACTBHIA.

3agaun mo TeMe «XUMHYECKasi TEPMOANHAMHKA rOPeHusi U B3pbiBa. PacueTr TemI0BbIX
3¢ PexToB peakuuii ropeHus»
3agaua 1
OrmnpenenuTh TEIUIOBOH YQ(HEKT peakiuu:
Al203 xopyno+3SO3za5= Al2(SO4)3ip+A Hi
7=298 K, p=1 atm.
AH?P (Al2(SO)4)= - 3434 xJTx/mMoms, AHP (Al,03)= - 1675 kJ[/Momb,
AHP (SO3)= - 395,2 xJI/MOIb.
Beimicath TPOCTBIE BEIIECTBA, BBIMKCATh BCE PEAKIMHM OOPa30BaHHS HCXOMHBIX BEIICCTB H
HPOJYKTOB U3 MPOCTHIX BEIECTB.

3agaua 2

Onpenenuts TEII0BON YPPEKT peakiuu:

A|203 Kopsz)+38032a3: AIZ(SO4)3Kp,

€CJIM PeaKIus POXOANT B aBTOKIaBe rmpu V= const, T= 298 K,
Qp= -4H= 573,4 x/I)x/Monb.
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3amaua 3

Borancnuts TemnoBoii a3ddexT oOpazoBaHMs aMMHaKa M3 MPOCTHIX BEUIECTB MPU CTAHAAPTHBIX
yenoBusix: p=1 atm., 7=298 K, 3Has TeruioBbie YHHEKTHI CIeTYIOMUX PEeaKIIHIA:

1) 2H>+02 2 2H 20,00+ A H1°

2) ANH3+302 2 6H 20,00+2No+. A H

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

3agaua 4

[Tpu ropenun Bogopoaa ¢ 0opa3oBaHUEM ra3000pa3HOI BOIBI:

H>+1/202 2 H0

BeIACIIAeTC AH1= -241,84 K]JI>k/MOJIb.

UzBectHO, uTO0 AHuapootpas. H20=44 kJx/Monb. CKOIBKO TEIIOTHI BBIACIUTCS MPU 00pa30BaHUU
SKUIKOU BOOKI?

3agauu no Teme « KuHeTuka peaxiuii ropenus u B3pbiBa. Pacuer ckopocTu peakuuii
rOpeHus
3agauva 1
JIBe peakiuu OJJMHAKOBOTO IMOPSIKAa UMEIOT paBHBIC MPEIIKCIOHECHTIIHAIbHBIC MHOXKUTEIHN, HO
MX OHEPrMM AKTHBALMK OTIHYAIOTCS HA AE —E, E, =419 Kl | PaccunTaTh OTHONIEHUS
MOJlb
KOHCTaHT CKOpOCTe# 3Tux peakuuii mpu T=600K.

3agauya 2
[Ipu ogHOM U TOH K€ KOHIIEHTPALIMK Pearupyroux BemecTs ckopoctsb peakuuu npu 303 K BaBoe
BbIlIe, yeM npu 293 K. Beruucnure Benuuuny npoussoanoii d In k/dT mpu 300 K.

3agauya 3
KoncranTa ckopocTtn peaxiu pu 298 u 323 K coorBercTsenHo pasHa 0,0093 u 0,0806 mun.
Ornpenenurte SHEPTUIO aKTUBAIIUU 3TOU PEAKIIUHU.

3agava 4
Peakuuss A+B=C 2-ro nopsinka. Ecnu ncxojHble KOHLEHTpauuu paBHbl, To 3a 500 ¢ peaxnus
npoxoauT Ha 20%. 3a kakoi Bpems oHa npoiaet Ha 60%?

3agauu no TeMe «MacconepeHoc U Telmjonepeaaya B MPoIeccax ropeHns»
3agaua 1
W3ydaercs mporecc ropeHus yrisi B TpyOke mumamerpom 1 cm. Ilpu ckopoctu TpOIyBKH
kucinopona Oomee 200 /muH  pexkum  TypOynusupoBaHHbBIA.  Yucno  Hlepsyna

Sh=0,024-Re®® - Sc*%.
1) Haiitu koaddunmeHT macconeperoca ﬂ Kucnopoja yepe3 auddy3nonnsiit ciaoit mpu 7=900
K, ecin Do, =1 em?/c, U =10 cm?/c.

2) Bo ckosbKo pa3 yBenuuutcs Koddpuiuent macconepenoca, ecnu W, =400 1/muH.

3agaua 2
B ycnoBusx npeasiayiieit 3ajaud HallTH, Ha CKOJIBKO YMEHBIIUTCSA Macca TpyOKu amuHou 1 M 3a
1 MuH, eclii cuuTaTh, YTO HA BXOJ IMOJAETCS BO3ayX, P=1 atm., oObemMHas J0Jis KUCIOpOia

r(0,)=0,28, 7=900 K.

3agaun nmo Teme «Teopusi ropeHust TUCIIEPCHBIX U TOPIOYHX MATEPHATIOBY
3amaua 1
Haiitu ckopocTh ropeHust yriis, eciii MOBEPXHOCTh YIJIsl 001yBaeTCsi BO3yXOM IPH HOPMAJIbHOM
arMocepHoM naBneHuu. M3BecTHO, uTo Kodddunment nudpdysun xkucnopoaa pasen D(O2)=1
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cMm?/c, TommmHa mUddY3nOHHOrO cios roperus 6=0,1 cM M KOHCTAaHTa CKOPOCTH TOPEHHMS
k=20 cwm/c.

3agauya 2

W3yuaercs ropeHue yris BHYTPH YroibHOM TpyOku. HalWTH Ha CKOJBKO MWIIMMETPOB
YBEIUYUTCS AUAMETP TPYOKH 3a 10 MUHYT, €CIIH BBIITOTHSIOTCS YCIOBUS TOPEHUS U3 IIPEIbITYyIIEeH
3a/1a4H.

3apaua 3

PaznoxxeHre HEKOTOPOTO BEIIECTBA SIBIISICTCS peakuueit 2-ro mopsaka. E=23,1x/x/Monb, N=2,
T=300 K, ®paz=95% B yac. Berauciauth TemMreparypy, mIpyu KOTOPOH 3TO BEIIECTBO pa3iaraeTcs
CO CKOpOCThIO 77,5% B MUHYTY.

IIpumep 3a1a4 A1 KOHTPOJILHOM PadoThI
BapuanTt 1
1. 3aBucUMOCTH TeII0BOTO A (deKTa peakiuu oT TeMieparypsl. 3akoH Kupxrodda.
2. Otan (C2Hsg) cropaer B OTKpBITON TOpENKe MPH MOCTOSHHOM JIaBleHUH. V3BeCTHBI
CJICAYIOIINE TaHHBIE:

CoHe 0> H>0 razoo6p | CO>
Tennora obpazosanus npu 298 K, xJlx/mons | -84.7 0 -241.8 -393.5
CpenHsis TerI0eMKOCTh, JIk/Moib.K 52.7 29.4 33.6 37.1

1) Haiitu TemoBoii addexT cropanus 3Tana npu Temmneparype 298 K;

2) Haiitu temioBoii a3 dekt cropanust sTana npu temmneparype 1000 K;

3. Pa3noxeHne HEKOTOPOTo B3PHIBOOMACHOTO BEIIECTBA SBIISETCS peaKlUel MepBOTo MOPsIKa C
sHeprueit akruBanuu 23,1 kJlx/moub. Ilpu 300 K pasmoskeHue 3TOro BemiecTBa MPOXOIUT CO
ckopocthio 0,01% B yac. M3BecTHO, UTO BEIIECTBO B3PHIBACTCS, €CIIU CKOPOCTh €ro Pa3ioXKeHHUs
coctaBuT 1% B 4ac.

1) Haiith, ¢ xakoil CKOpOCTBIO BellecTBO OyAeT pa3iaraThes npu temmneparype 500 K;

2) IIpu kakoii TeMiepatrype Mponu30MaeT B3pbIB?

4. TlpeBpamienue BemectBa A B BemecTBoO D mpu ywactun C mpoTekaer mo cCieayromemy
MEXaHU3MY:

ky ks
A<B (1), B+C=D ()

1) Kakoe BeIecTBO SBIAETCS MPOMEKYTOUHBIM MPOAYKTOM?

2) HaiiTi BbIpaXEHHE JJIsI CKOPOCTH 0Opa3oBaHMs BemiecTBa D, WCHONB3ys METOJ
CTAIlMOHAPHBIX KOHIIEHTpAIMil (TOJOXKUTh, YTO PE3yAbTHPYIOIIas CKOPOCTh 00pa3oBaHUS
IIPOMEKYTOUHOTO BEILIECTBA PaBHA HYJIIO);

3) Iloka3ath, 4TO MPH BHICOKHMX KOHIIEHTpanusax Beniecta C peakiius oOpa3oBaHus BerecTsa D
MOJKET CJIEIOBATh YPABHEHUIO MEPBOTO MOPAJIKA, a MIPU MAIBIX KOHIeHTpausx C — ypaBHEHUIO
BTOPOTO MOPSIKA.

Bapmuanr 2
1. IIpenensl BocrulameHeHus crexuoMerpuueckoil cmecu Hz u Oz Ilomyoctpos
BOCIIJIAMEHEHHUSL.
2. 1) Omnpenenuts TemI0BoM 3¢ ekt ropenust meranona npu 298 K u nasnenuu 1 atm:
CH3OH  + (3/2)02=CO2r +2 H20 ¢
2) Onpenenuts TemnoBoil a¢dext ropenus meranona mpu 2000 K.
3) Haiftu teroBoit agdexT 3Toi peakuuu, npotekarouieil nmpu 2000 K u nocrostHHOM 00BEME.
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BemiectBo CHsOH 0)) H>O . CO2

Tennora obpazosanus npu 298 K, xJx/mons | -201,2 0 -241,8 -393,5

CpenHss TeroeMKocTh, JIx/Mois. K 429 29,4 33,6 37,1
3. Pa3noxeHne HEKOTOPOTrO BEIIECTBA SIBISETCS PEAKIUMEH BTOPOTO TMOpSIKAa C JHEpruei
aktuBanuu 23.1 xJx/momnb. IIpu 300 K pasnokeHne 3TOTro BeliecTBa MPOXOAUT CO CKOPOCTHIO
95% B 1 yac.
1) Boruncnute Temneparypy, Ipyu KOTOPO# 3TO BEIIECTBO pasjiaraercsi co ckopoctbio 77.5% B 1
MUH.
2) C xakoil CKOpOCTBIO OyJIeT UATH peakius pasioxenus mpu 500 K?

4, OI[HI/IM N3 MCXAaHHU3MOB Pa3JIOKCHUA O30HA U O6p330BaHI/I$I «030HOBOH AbIPBD) B aTMOC(l)epe
SABJIACTCA TOCICAOBATCIIBHOCTD CIICAYIOINX peaKuHﬁ:

kl kZ
O, + NO—O, + NO, (1), NO, +O—->NO +0, (2)
1) Kaxoe BeniecTBo siBAsI€TCS MPOMEKYTOUHBIM ITPOTYKTOM?
2) Haiitu BbIpaxkeHue A CKOPOCTH 00pa3oBaHUSl KHUCIOPOJAA, HCIONIb3YS METOJ

CTAllMOHAPHBIX KOHIEHTpAalUil (MOJO0XKUTh, 4YTO PE3YJIbTHUPYIOLIas CKOPOCTh 00pa3oBaHUS
MIPOMEKYTOYHOTO BEIIECTBA PaBHA HYIIIO);

3) IToka3zaTp, YTO pEaKLUIO PA3IOKEHNS 030HA MOKHO paCCMaTPUBATh KaK PEAKIIMIO IIEPBOTO
MOPSI/IKA IO 3TOMY BEILIECTBY.

33‘ICTHO'3K33MCH3HI/IOHHI)IC MaTepHuaJbl 1JIsdd l'lpOMe)KyTO‘{HOﬁ arrecranmmuun (3K3aMeH)

1 Omnpenenenue ropeHus: Npupoja npeaenoB npu ropeHun. Ilpenensl Mo KOHIEHTPAUN U
TEMIIEPATYpE TOPEHMUSL.

2 [IpenenpHble MapaMeTpsl MPU TOPEHUU — MOKA3aTeNU IMOKAPHOW OMacCHOCTH BEIIECTB.
[Ipumeps! Tpu BOBHUKHOBEHUHU TOPEHUSI.

3 [IpenenpHble MapaMeTpsl MPU TOPEHUU — MOKA3aTENU IMO0KAPHOW OMAcCHOCTH BEIIECTB.
[Tpumepsl Ipu pacpOCTPaHEHUU TOPEHHUS.

4 KoHuenTpannonusle mpeaensl pacnpocTpaHEHUs TUIAMEHU (BOCILIAMEHEHUS); BIIHMSHHE
JTaBJICHMUSL.

5 KoHnenTpanmonusie mpeaensl pacnpocTpaHeHHs TUIaMeHU (BOCILIAMEHEHMs); BIHUSHUE
MOIIIHOCTHU HUCTOYHHUKA 3aKUTAHUS.

6 KoHnenTpanmonusie mpeaenbl pacipocTpaHeHHs TUIaMeHU (BOCILIAMEHEHMs); BIHSHUE

COACpIKaHNUA MHCPTHBIX Tas30B W XHUMHUYCCKU AKTHUBHBIX I/IHFI/I6I/ITOp0B. MuHuMmanbHas
dnermatuzupytomas kouueHtpauus (M®K), MuHuUManbHOE B3PHIBOONACHOE COJAEpIKAHHE
kuciopoga (MBCK).

7 B3anMocBsA3b TeMIiepaTypbl TOPEHHUS U KOHLEHTPALMHU T'OPHOYETO B IapO-ra30BO31YIIHBIX
CMECSX.

8 OneMeHTH! (OCHOBBI) TEIIJIOBOM TeOpHH caMoBOCIIIaMeHeHus. Kputrueckue ycnoBusl.

9 AKTyanbHbIE HAIIPABJICHUS PA3BUTHS TEOPUHU TOPEHUS U B3PbIBA.

10 Hcnonp3oBaHre METOAOB TEOPUUM TOPEHMSA M B3pblBa I IIPOTHO3UPOBAHUA U

oOecrnieueHrs 0€30MacHOCTH MPOU3BOACTBEHHBIX MPOILIECCOB, MPOTHO3UPOBAHUS UPE3BbIYATHBIX
CUTyallMi U JIOKAJTU3aIK UX MOCIIeICTBUMA

11 Temneparypa camMOBOCIUIAMEHEHMsS — IIOKa3aTellb IT0)KAPHOM OIMACHOCTH BEIIECTB.
BnusiHue KOHIIEHTpaly rOprOYEro B apora3oBO3IyIIHOM CMECH.

12 Temneparypa camoBOCIJIaMEHEHHMs] — IIOKa3aTelb I0XKAPHOM OMACHOCTH BEIIECTB.
BnusiHre MHEPTHBIX ra30B U XUMHUECKH aKTUBHBIX HHTMOMTOPOB B TAPOTa30BO3TyIITHBIX CMECSX.
13 Temneparypa camoBOCIJIaAMEHEHHMs] — IIOKa3aTelb I0XKAPHOM OMACHOCTH BEIIECTB.
BnusiHue naBneHus.

14 Temneparypa camMOBOCIUIAMEHEHMsS — IIOKa3aTellb IT0)KAPHOM OIMACHOCTH BEIIECTB.
BnusiHue pa3smepoB cocyna, B KOTOPOM HaXOJUTCS apOra3oBO3yLIHAsl CMECh.

15 Temmneparypa camoBOCIJIaMEHEHHMs] — IIOKa3aTelb I0XKAPHOM OMACHOCTH BEIIECTB.

Bnusnue (bOpMLI coCyla, B KOTOPOM HAXOOUTCA MMapOora3oBO3 AyIIHAA CMCCh.
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16 CrangaprtHas (CpaBo4Hast) TEMIIEpPATypa CaMOBOCIIAMEHEHUS. XapaKTep €€ N3MEHEHUs
B TOMOJIOTMYECKOM PsAy BEIIECTB.

17 IIpencraBnenus 0 MEXaHU3ME 3aKUTaHUS IaPOra30BO31YIIHBIX CMECEM HATPETHIM TEIIOM.
Kputnueckue ycioBus 3aKUTraHus.

18 Temneparypa 3aXuUraHus — IPEAEIbHBIN I1apaMeTp BO3HUKHOBEHUS ropeHus. BimsHue
COCTaBa Napora3oBO3AYIIHON CMECH.

19 Temneparypa 3aXuraHusi — IpeaeiIbHbIN [1apaMeTp BO3HUKHOBEHUS ropeHus. BimsHue
pa3MepoB 3aKUTAIOIIETO Tea.

20 IIpencraBneHus 0 MEXaHU3ME 3aKUTAHMS [1apOra30BO3AYLIHBIX CMECEH AEKTPUYECKON
HCKPOI.

21 BimstHue cocraBa roprouell cMeCH Ha MEUHMMAJIBHYIO SHEPruIo 3akuranus. Kpuruueckas
Y HACBIIIAIOIIAs MOIHOCTH UCTOYHUKA 3aKUTaAHUS.

22 Kunernueckoe ropenue. Crpykrypa miuameHu. llondarue HopmanpHOW CcKopocTH
pacnpoCTpaHEHHs IUIAMEHU 110 'a30BO3AYIIHBIM cpeiaM. BiausHue coctaBa roprodeil CMECH.

23 B3auMOCBA3p HOPM@JIBHOM CKOPOCTHM PAacIpOCTPaHEHUs IIAMEHH U CKOPOCTH
XUMHUYECKON peakLuu ropeHus (1o TeraoBOi TeopuHn).

24 HopmasnbHas cKOpoCTh pacipoCTpaHEHUs IUIAMEHM 110 Fa30BO31YIIHBIM cMecsM. BinsiHue
KOHIIEHTPALMX UHEPTHBIX ra30B U XMMUYECKH aKTUBHBIX HHTHOUTOPOB.

25 B3psiBHBIE ITpOLIECCHI ITPU TOPEHUH IIAPOra30BO3IYIIHBIX CMECEH.

26 JleroHauusi OpU KUHETUYECKOM TropeHMHM ra3oB. CMecH, CIOCOOHBIE K JETOHAIMU.

KoHleHTpalilmoHHbIE TpEAeNbl  PaclpOCTPAaHEHUS IUTAMEHHW Tpu  AcQuiarpalliOHHOM U
JIETOHALIMOHHOM T'OPEHUH.

27 PaccunTath cTaHmapTHyr TeMmepaTypy CamMOBOCIZIAMEHEHHs BEIIECTBA B BO3YyXE IO
CpeaHer IJIMHE YIJIEPOAHOMU LIETIH.

28 Paccunrare ko3duumeHT M30BbITKA BO3AyXa NpPU TOPEHHH BEIIECTBA HA HUKHEM
KOHIICHTPAaLMOHHOM IIpeJee.

29 Paccunrare ko3 duiment u30bITKa BO3MyXa NpPHU TOPEHHHM BEIIECTBA HAa BEPXHEM
KOHIICHTPAaLMOHHOM IIpeJee.

30 PaccuuTath Temneparypy ropeHus CTEXHOMETPUIECKOI CMECH BEIIeCTBa B BO3IYXE.

31 PaccuuTarh TeMnepaTypy rOpeHus BElIeCTBa B BO3IyXe Ha HUKHEM KOHLEHTPAIlMOHHOM
npezene.

32 PaccunTarh KOHLIEHTPALMIO KUCIOpPOJA B IMPOAYKTaX TOPEHHUsS BELIECTBA Ha HUKHEM
KOHIICHTPALIMOHHOM TIpeJee.

33 Juddysnonnoe ropenue razos. CTpykTypa IutaMeHH. M3MeHeHHe BBICOTHI (hakena
T dy3UOHHOTO IIIAMEHU B PEKHUME JIAMUHAPHOTO U TypOYJIEHTHOTO TOPEHHUS.

34 Bnustaue TypOyneHTHOCTH Ha CKOPOCTh JU(P(PY3MOHHOTO TOPEHHMSL.

35 VYcioBusl BOCIUIAMEHEHHUSI TOPIOYMX JKUAKOCTEH MpPH KPATKOBPEMEHHOM BO3JEHCTBUU

MCTOYHUKA 3KHUraHus. TemrnepaTypHbIe Mpeieibl pacpOoCTpaHEHUs MIaMeHH (BOCTIIAMEHEHHS ),
TeMnepaTypH BCIIBIIIKHX 1 BOCINIAMCHCHUS ITOKA3aTCIIN HO)KapHOI\/’I OITIACHOCTH.

36 VYcinoBust BOCIUIAMEHEHUS KUJIKOCTEHM MPU  JUIMTEIBHOM BO3IAEHCTBUM HCTOYHHUKA
3AXKUTaHus.

37 Paccuntaths BO3MOKHOCTh 00pa30BaHUS B3PHIBOOMACHBIX KOHIIEHTPAIMA MPU CMEIICHUH
OTpeIeTIEHHBIX 00bEMOB FOPIOYETO ra3a U BO3ayXa.

38 Paccuntath BO3MOKHOCTh 00pa30BaHUS B3PHIBOOMACHBIX KOHIICHTPAIMH MIPH CMEIICHUN
onpe/:[eneHHHx O6T)GMOB HECKOJIBKHUX I‘OpIO‘-II/IX Tra30B U BOS)IYXa.

39 Paccunrare Hanboee moxapoB3pHIBOOMACHYIO KOHIICHTPAIIHIO TOPIOYETo ra3a WK mapa
X B BO31YXE.

40 Paccunrare Hanbonee moxapoB3pHIBOOIMACHYIO KOHIIEHTPAIIMIO TOPIOYETO T'a3a WK Hapa
K B kucnopoze.

41 Paccuntare HauOomnplliee KOMWYECTBO IKUAKOCTH, WPHU HCIAPESHHH KOTOPOH B
OTIpeNIeTIEHHOM 00BEME CO3JaeTCsl B3PBIBOOTACHAS! KOHIICHTPAIUS €€ TTapoB.
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42 Paccuntarh HamMeHbIIEE KOJMYECTBO JKUIKOCTH, TMPH MCIAPEHUH KOTOPOH B
OTpeICICHHOM 00beMe CO3/1aeTCsl B3PhIBOOIIACHAS KOHIICHTPAIIHS €€ MapoB.

43 Paccuurarh KOIM4ECTBO KHUAKOCTH, IPU UCIIAPEHUM KOTOPOM B OIPENEICHHOM 00BbEeMe
co3ziaeTcs Hanboliee B3pbIBOONACHAS! KOHLIEHTPALMS €€ IapoB.

44 MexaHu3M pacrpOCTpaHEHMs IUIAMEHM 110 IIOBEPXHOCTH JKUJKOCTU. BiinsgHMe Ha4YaIpHON
TEMIIEPATYPHI JKUJKOCTH Ha CKOPOCTh PACIIPOCTPAHEHUS IUIAMEHHU B OTKPBITOM COCYJIE.

45 MexaHu3M pacupoCTpaHEHUs IUIAMEHU T10 TOBEPXHOCTHU KUJIKOCTHU. BilMsiHue HavyampHOU
TEMIIEPATYPHI )KUJKOCTH Ha CKOPOCTh PACIIPOCTPAHEHHUS IUIAMEHH B 3aKPBITOM COCYZE.

46 MexaHu3M BBITOpaHHs KUIAKOCTEH B pe3epByape. MaccoBas M JIMHEWHAas CKOPOCTH
BBITOPaHUS.

47 MaccoBast CKOpOCTb BBITOpaHUs XKUAKOCTH. BisiHue nuamerpa pezepByapa.

48 MaccoBast CKOpOCTb BBITOPaHHUs KUAKOCTU. BiMsiHME ypOBHS )KMIIKOCTH B pe3epBYyape.
49 OcoOeHHOCTH BBITOpaHHsI CMECH Toprouux kuakocred (aedrts). OOpasoBanue

TOMOTEPMHUYECKOTO CIIOS.
50 AHali3 BIMSHUS KOHIEHTPALMU KHUCJIOPOJa B OKpYXalollleld cpele Ha MacCOBYIO
CKOPOCTH BBITOPAHUS KUKOCTH.

51 MexaHu3M pacrpoCTpaHEHHs IUIAMEHU O IMOBEPXHOCTH TBEPABIX BEIIECTB. BiusiHue
OpHUEHTAIUK 00pa3iia Ha JINHEHHYIO CKOPOCTb.

52 MexaHu3M pacrpoCTpaHEHHs IUIAMEHU O IMOBEPXHOCTH TBEPIABIX BEUIECTB. BimsHue
TOJIIIMHBI O0pa3lla Ha JIMHEHHYI0 CKOPOCTh. TEePMHUYECKHM TOHKHE M TEPMHUYECKU TOJICTHIC
00pa3Iibl.

53 MexaHu3M BBITOpPAHUS TBEPIBIX MaTEepHaloB. ['OMOI€HHOE M T'ETEPOrCHHOE TOpPCHHE

PACTUTCIIBHBIX MAaTCPUAJIOB.

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

OI.[eHKa KpI/ITepI/II/I OLICHUBAHMUA 110 3K3aMCHY

OLCHKY «OTJUYHO» 3aC/Iy>KUBA€T CTYACHT, OCBOMBIIHHU 3HAHWA, YMCHU,
Bricoknii KOMIICTCHIIUHU U TeopeTI/I‘lCCKI/Iﬁ MaTepual Oe3 HpO6CHOB; BBITTOJTHUBIITHAM
YPOBCHb «5» BCC 3aJaHusd, MNOpCAyCMOTPCHHBLIC y‘I€6HI)IM IJIaHOM Ha BBICOKOM
(OTJ'II/ILIHO) KaueCTBCHHOM YPOBHC; TIIPAKTUYCCKHEC HABBIKU HpO(beCCHOHaHLHOFO

MIPUMEHEHHSI OCBOCHHBIX 3HAHUH C(hOPMHUPOBaHBI

OIICHKY «XO0po1o» 3acCilyKUBa€T CTYACHT, HNPAKTHYCCKHU IIOJHOCTBIO

Sg:g;iﬂ« As OCBOMBIINI 3HAHMS, YMEHHMS, KOMIETEHIIUN U TEOPETUUECKUI MaTepHall,

(xoporo) y4ueOHbIC 3aJaHusl HE OIEHEHbl MAaKCUMaJbHBIM YHCJIOM OaJlJioB, B
OCHOBHOM C()OPMHUPOBAIT MPAKTUIECKUE HABBIKH

ToporoBsiii OLEHKY «yAOBJIETBOPUTEJILHO» 3ACHYKMBACT CTYJECHT, HacTHMHO C

yPOBEH 3y npo0enaMy OCBOMBIIMIA 3HAHUS, YMEHHUS, KOMIIETEHIIUN U TEOPETHUECKUN

(yIOBIETBOpHT® Marepuai, MHOTHE Y4YeOHbIe 3aJaHus JUOO HE BBIMOJHUI, JUOO OHH

JBHO) OLICHEHbI 4YHCIOM OaioB OJM3KUM K MHUHHUMAaIbHOMY, HEKOTOpPbIE
MPAKTUYECKUE HABBIKK HE CHOPMHUPOBAHBI

MuHuManbHBIN OLICHKY «HEYAOBJIETBOPUTEIBHO» 3aCIyKMBA€T CTYJIEHT, HE OCBOMBIIMI

YpOBEHB «2» | 3HaHUS, YMEHUS, KOMIETEHIIMH U TEOPETHUYECKUN Marepuai, ydeOHbIe

(Hey/IOBIETBOPH | 3a/JaHUS HE BBIMOJIHII, MPAKTUYECKUE HABBIKH HE CHOPMUPOBAHBI
TEJHLHO)

Kpurepun oneHuBanus pe3yibTaToOB YCTHOIO OIIpOca
OneHka «omauuno» CTAaBUTCA, €CIMA CTYAEHT IOJHO HM3JIaraeT Marepuan (OTBEYaeT Ha
BOIPOC), J1aeT NPAaBWIIbHOE OIpeJesieHHe OCHOBHBIX MOHATUH; OOHApyXUBaeT MOHUMAaHUE
MaTepuaia, MOXeT 00OCHOBaTb CBOM CYKIEHUS, NPUMEHUTh 3HAHUS Ha NPAKTHKE, MPUBECTH
HE00X0/IMMBbIE PUMEPHI HE TOJBKO U3 Y4eOHUKA, HO U CaMOCTOSTEIbHO COCTABIICHHbIE; U3JIaraet
MaTepual Mocie0BaTeIbHO U IPaBUIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOTO SA3bIKA.
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OI.[GHKa «xopouto» CTaBUTCH, €CIU CTYIACHT HAacT OTBCT, y,[IOBJICTBOpHIOH_[I/Iﬁ TEM K€
TpeOOBaHUAM, YTO M JISI OLEHKH «OTIMYHO», HO JOMycKaeT 1-2 ommOKH, KOTOpBIE CaM JKe
UCTIPABIIAET, U |—2 HepoueTa B MOCIEOBATEIBHOCTH U SI3bIKOBOM O(OPMIICHHH U3JIaraeMoro.

OueHka «yooenemeopumenbHo» CTaBUTCS, €CIH CTYACHT OOHApyXHBAaeT 3HAHUE U
MMOHMMaHNE OCHOBHBIX MOJOKCHUH I[aHHOfI TEMBbI, HOT U3JIaracT MaTCprajl HCIIOJIHO U JOIMYyCKAaCT
HETOYHOCTH B OTIPEICIICHUHN MOHATHH WK (POPMYIUPOBKE IIPABIIT; HE yMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO 00OCHOBATH CBOM CYXJIEHHUS W MPHUBECTH CBOM NMPHUMEPHI; U3JIaraeT MaTepHhai
HETI0CIIeJ0BATEIbHO U JOIYCKAET OIIMOKH B SI3BIKOBOM O(OPMIIEHUH H3J1araeMoro.

OneHka «Heyoosn1emeopumenbHo») CTaBUTCS, €CIIM CTYJCHT OOHAPYXHBAECT HE3HAHUE
OosibIIell YacTH COOTBETCTBYIOILIETO BOMPOCA, JOMYCKaeT OMMOKKM B  (HOPMYIHUPOBKE
OTpeNeICHUH W TpPaBHJI, MCKAKAIOIMIME HMX CMBICH, OECIOpAJOYHO M HEYBEPEHHO H3JIaraet
marepuas. OneHka «2» OTMEYaeT TaKHe HEIOCTaTKH B IOJITOTOBKE, KOTOPBIC SIBISIOTCS
CephE3HBIM MPEIMATCTBHEM K YCIEIIHOMY OBJaJICHHUIO IMOCIEAYIOIINM MaTepPHaIOM.

Kpurepus onieHuBaHUus pe3y/ibTATOB NPAKTHYECKOT0 3aHATHHU C pellieHueM 3a71a4

OueHka «omauuno» BBICTABIAETCS, €CIU CTYJEHT MMEET IIyOOKHE 3HaHHUs y4eOHOro
MaTepuana Mo TeMe NPaKTHUYeCKON paloThl, MOKA3bIBAET YCBOCHHE B3aMMOCBSI3U OCHOBHBIX
MOHSITHIA, UCTIONB3YEMBIX B PabOTe, CMOT OTBETHTh Ha BCE YTOYHSIOIINE W JOIMOJHUTEIHHBIC
BOIpochl. CTyIGHT JAEMOHCTPUPYET 3HAHUS TEOPETUYECKOrO0 M MPAKTUYECKOro MaTepuaia Io
TeME€ MPAKTUYECKON pPaOOTHI, OMpPEACNACT B3aMMOCBI3M MEX]y IOKa3aTeJsIMU 3ajlayu, AacT
MPaBUJIBHBIN QITOPUTM PEILICHHUS, OMNPEACNSIeT MEXAUCIHUIUIMHAPHBIE CBSI3U IO YCJIOBHIO
3aJaHus.

OneHka «xopouio» BBICTABISETCS, €CIH CTYJIEHT MOKa3al 3HaHWEe y4eOHOro marepuana,
YCBOWJI OCHOBHYIO JIMTEPATYPY, CMOT OTBETUTH IIOYTH ITOJHO Ha BCE 3aJaHHbBIC JOTIOJIHUTEIbHbIE
U YyTOUHsSAIOIME BONpOochl. CTyAEHT AEMOHCTPUPYET 3HAHUS TEOPETUUYECKOTO U MPAKTUYECKOTO
MaTepuaga Mo TEeME IPaKTHYECKON paboThl, IOIMyCKas HE3HAYUTEIbHBIE HETOYHOCTU IIPU
pelIeHUH 3ajiad, UMesl HEMOJIHOE MOHMMAaHHME MEXIUCHUILUIMHAPHBIX CBSA3EH MpHU MPaBUILHOM
BBIOOpE AIrOpUTMa PEIICHUS 3a/1aHHUSL.

OueHka «y0oe1emeopumesbHoy BbICTaBISETCS, €CIIA CTYICHT B LIEJIOM OCBOMJI MaTepuail
MPaKTUYECKOU pabOThI, OTBETHII HE Ha BCE YTOUHSIONINE U JOMOTHUTEIbHBIE BOMPOCHL. CTyIeHT
3aTPYIHSIETCS C IPAaBUIBHOM OLIEHKOM MNPEMIOKEHHOW 3aJaud, JNAa€T HEINOJHBIA OTBET,
TpeOYIOMMI HABOJANIMX BOMPOCOB TMPENOAABATElNsl, BBHIOOp aQJIrOpUTMa pPEIICHHUS 3a7a4d
BO3MOXEH IIPU HABOJSIIMX BOMPOCAX MPENOAABATEIS.

OueHka «Hey0oenemeopumenvHo» BBICTABISICTCS CTYJIEHTY, €CIH OH HMEET
CYIIIECTBEHHBIE TPOOENbl B 3HAHHUSIX OCHOBHOTO Y4eOHOTO Marepuaia MpakTH4YeCKOW padoThl,
KOTOPBIN MOJIHOCTBIO HE PACKPBUT COIEPKAHMUE BOIIPOCOB, HE CMOT OTBETUTh HA YTOUHSIOUIUE U
JOTIOTHUTEIbHBIE BOMPOCHl. CTYICHT 1aéT HEBEPHYIO OIIEHKY CUTYaIlMH, HEMTPaBIWIbHO BHIOMpPAET
aJTOPUTM JICUCTBHIA.

Kpurtepun oneHuBanus pe3y/ibTaToB ObICTPOIO MHCHMEHHOI0 ONPOCca («OJHI-0IIPOC»):
Kaxnomy cTyneHTy BbIIaeTCsi CBOM COOCTBEHHBIN, Y3KO CGHOPMYIUPOBAHHBIM BOMPOC.
OtBer AOMKEH OBITh YETKMM M KpPaTKUM, COJEpXKallMM BCE OCHOBHBIE XapaKTEPUCTUKU
ONMCHIBAEMOT0 MOHATHUS, UHCTUTYTA, KATETOPUH.
IlIxana oneHUBaHUA:
«Omauunoy - BONPOC PACKPBHIT TMOJIHOCTHIO, TOYHO OOO3HAUYEHbl OCHOBHBIE TOHATUS U
XapaKTEpUCTHKU 110 TEME.
«Xopouwio» - BOpOC pacKphIT, OJTHAKO HET MOJIHOTO OMUCAHUS BCEX HEOOXOIUMBIX 3JIEMEHTOB.
«Yooenemeopumenvnoy - BONpoc pacKpbIT HE MOJIHO, IPUCYTCTBYIOT TPyObIe OIIMOKH, OHAKO
€CTh HEKOTOPOE MOHUMAaHUE PACKPHIBAEMBIX MOHSITHIA.
«Heyooenemeopumenvro» - 0OTBET Ha BOIIPOC OTCYTCTBYET WJIU B 1IEJIOM HE BEPEH.
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Kpurtepuu oneHnBaHusi pe3yJbTaTOB KOHTPOJIbHBIX PadoT

O1neHKa «omau4Ho» BBICTABISIETCS, €CIIM CTYIEHT BBIMOJHWI paboTy 0e3 ommOOoK U
HEJI0YETOB, JIOIYCTHII HEe 00JIee OJJHOTO HEeJI0UeTa.

O1eHKa «X0pouioy, €Cu CTYJICHT BBIIOJTHIII Pa0OTY MOJHOCTHIO, HO JIOITYCTHII B HEH He
Oonee ogHOM HETpyOOii OMIMOKK U OJTHOTO HEJI0UeTa, U He 0oJiee IBYX HEJJOUETOB.

O1neHKa «y0osiemeopumenbHo», €CIW CTYICHT NPAaBUIBHO BBHINOJHWI HE MEHEe
MOJIOBUHBI pabOThI HITU JOMYCTHII HE OoJiee ABYX TpyObIX omubOoK, uiu He Ooyiee 0HON Trpy0Ooit
Y OJTHOM HErpyOoii OIMOKH 1 OJJHOTO HEJI0UeTa, HIIA He 00Jiee IBYX-TpeX HErpyObIX OMMOOK, MIIH
OJTHOW HerpyOoi OMMOKH M TPeX HEI0YETOB, WIM MPH OTCYTCTBHU OIIMOOK, HO NMPH HAJTUYUU
YeThIpEX-TISITH HEJ0YETOB, TUIOXO0 3HAET TEKCT IPOU3BEICHUS, IOMYyCKAeT UCKaKEeHUE (DaKTOB.

OneHKa «Hey008/1emeopumebHo», €CIU CTYJICHT JOMYCTHII YHCIIO OIIUOOK U HE0YECTOB
IIPEBOCXOISAIIIEE HOPMY, ITPH KOTOPOI MOYKET OBITh BBICTABJICHA OIICHKA «3%», HITU €CITU MTPABUIHHO
BBITOJIHWJI MEHEE MOJIOBUHBI PaOOTHI.

O1neHOYHBIC CpENCTBA Ui MHBAJIUAOB W JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCA C YI€TOM UX WHAMBUIYATbHBIX ICUXO()U3NYECKIX OCOOCHHOCTEH.

— Ip¥ He0OXOJMMOCTH MHBAIM/IAM | JIUIIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
NPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEMS JIJIs IIOATOTOBKM OTBETA Ha K3aMEHE;

— MU TPOBEJICHUH TIPOLICYPhI OIICHUBAHUS PE3yJIbTATOB 00yUCHHsI UHBAIUIOB H JIUIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS IPETYCMATPUBAETCS MCIIOJIB30BaHUE TEXHUYECKHX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C UX WH/IUBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— IIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U WHBAIWIOB TIPOIEypa OICHUBAHUS pPE3YJIbTaTOB OOyUYEHHs [0 JUCHUILUIUHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbsSI 10 JTUCHUIUIMHE (MOJIYJIO) MpeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHYCHHSM WX 3J0POBbS U BOCIPHSITHS
uH(popMauu:

J1J1s1 JIUT C HApYILICHUSIMH 3PEHHSL:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOyJaromuxcs.

5 [lepeuenb y4eOHOIi TuTEPaTypPhl, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOTHil
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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. "Jlektopuym TB" http://www.lektorium.tv/

16. YuuBepcuterckas nHpopmarronnas cucrema POCCHUS http://uisrussia.msu.ru
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https://e.lanbook.com/book/107285
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https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
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https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
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https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/

HNHpopManMOHHBIE CIPABOYHbIEC CUCTEMBbI:
KoncynpranT [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII IO JIOKAJTLHOM CETH C
KOMITBIOTEPOB OUOIMOTEKH ).

Pecypcobl cBOOOIHOTO J0CTYyNA:

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

2. AMepHKaHCKas TaTeHTHas 0a3a JaHHbIX Nttp://www.uspto.gov/patft/

3. MunucTepcTBO Haykd H BbIcHIero oOpaszoBanus Poccuiickoit ®enepauuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbublii nopran "Poccuiickoe odpazosanue” http://www.edu.ru/;

5. Nudopmanuonnas cucrema "EauHoe OKHO jgoctynma K oOpa3oBaTeIbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas xommeknus 1udpoBBIX o0pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/ .

7. Crnyx0a TeMaTHYeCKUX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

8. Cnosapu u sanukiaoneauu http://dic.academic.ru/;

9. O6pasoBarenbHblil mopran "Yue6a" http://www.ucheba.com/;

10. 3akononpoekt "O0 obpa3zoBanuu B Poccuiickoii @enepannu". Bonpocs! U 0TBETHI

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

CoOcTBeHHBIE 3JIEKTPOHHBIe oOpa3oBaTebHble M HMH(OPMALMOHHBIE pecypchl

KyoI'y:

1. ONEeKTPOHHBIN KaTajor Hayunon oubnmorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DneKTpOHHAas OoubanoTeka TPYylOB YYEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena Moay/bHOTO TMHAMU4eckoro ooydenus http://moodle.kubsu.ru

4. baza y4eOHBIX mMIIaHOB, y4e€OHO-METOJIUYECKUX KOMIUIEKCOB, MYyONHKAIUN H
koHpepenmmii http://infoneeds.kubsu.ru/

5. bubnuoreka uH(MOpPMAaLMOHHBIX  pecypcoB  Kadeapbl  HUHGOPMALMOHHBIX
obpasoBatenbHbIX TexHomorui http://mschool.kubsu.ru;

6. OnekTpoHHbIH apxuB gokymenToB KyoI'Y _http://docspace.kubsu.ru/

7. DJeKTpOHHBIE 00pa3oBaTeIbHBIE PeCypChl Kadenpsl HHHOPMAIIMOHHBIX CHCTEM U

TexHosoruil B oopazoBanuu Kyol'Y u Hayuno-meroauueckoro xypaana "[ILHIKOJIBHBIE I'OAbI"
http://icdau.kubsu.ru/

6 MeToauyeckne yKazaHus 1JIs1 00y4arOIMXCH M0 OCBOCHHMIO JUCIHUILIMHBI (MOAYJISA)

VYcnemHoe OCBOEGHHME AUCHUIUIMHBI IPEANOJIAraeT akTUBHOE, TBOPYECKOE YYacTHE
CTYJEHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

OO01ue pekoMeHaaun

W3ydyeHne AUCUMILTUHBI CIEeAyeT HAUMHATH C MPOpaboTKU pabodelt mporpaMmbl, 0codoe
BHUMAaHUE, YAEISI LEJsIM U 3a7a4aM, CTPYKTYpe U COIEPKAHUIO Kypca.

PaGota ¢ KOHCTIEKTOM JIEKITUH.

[IpocMoTpuTE KOHCHEKT Cpa3y Mocie 3aHATUN, OTMEThTE MaTepuan KOHCIEKTa JIEKIIHH,
KOTOPbI BBI3BIBACT 3aTpyIHEHUs] 1 ToHuMaHus. llombiTaliTech HaWTH OTBETHI Ha
3aTPyIHUTENBHBIE BOIIPOCHI, HCIOJb3Yysl PEKOMEHIYEMYIO JINTepaTypy. Eciin caMOCTOSITENIBHO HE
ylanoch pazoOparbcsi B Marepuaie, chopMyaupyilTe BOMPOCH U OOpaTUTECh 32 MOMOILBIO K
IpernoAaBaTeNio Ha KOHCYJIbTallMM WM Onmxkaiiien nexkuuu. PerynsipHo oTBonuTe Bpems s
MOBTOPEHHUS] TPOMJIEHHOTO MaTepualia, MpOBEpsisi CBOM 3HAHUS, YMEHUS W HABBIKM IO
KOHTPOJIbHBIM BOIIPOCAM.

Jlexuuu SIBISIFOTCSL OTHUM M3 OCHOBHBIX METOJIOB OOYYEHHS IO JUCIUILTUHE, KOTOpHIE
JIOJIKHBI peIIaTh CIEAYIOIINE 3a/1a4uu:
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- U3JI0KUTh BAKHEHUIIMKM MaTepuall IIPOrpamMmbl Kypca, OCBELIAIOIUN OCHOBHBIE
MOMEHTBI;

- Pa3BUTH y CTYAEHTOB MOTPEOHOCTh K CAMOCTOSITENILHON paboTe Haj yueOHOH u
HAaY4YHOU JIUTEPATYpPOU.

C 1enpro KOHTPOJIS ¥ HOATOTOBKU CTY/IEHTOB K U3Y4YE€HHUIO HOBOM T€MBbl BHaUasIe Kax10ro
NPAaKTUYECKOTO 3aHATHUSA MpPENoJaBaTesieM MPOBOIUTCS WHIAMBHIYATbHBIM WM (HPOHTAIBHBIN
YCTHBIA ONpOC IO BBIIOJIHEHHBIM 3aJaHMAM Mpeablayiied Tembl. Kpurepum oueHku: —
NPaBUIBHOCTh OTBETA IO COJACPKAHUIO 3a/1aHUs (YIUTHIBACTCS KOJIMYECTBO M XapaKTep OLIMOOK
IIPU OTBETE);

— MIOJTHOTA M TIIyOMHA OTBETa (YUUTHIBACTCS KOJUYECTBO YCBOCHHBIX (DAKTOB, MOHATUN U
T.IL.);

— CO3HATEIBHOCTh OTBETa (YUUTHIBACTCS TOHUMAHUE H3JIaraéMoro MaTepuaa);

— JIOTMKAa W3JOXEHMA Marepuana (YYUTHIBAETCS YMEHHE CTPOUTh LEJIOCTHBIMH,
MIOCJIEIOBATENbHBIN paccKas, IpaMOTHO MOJIb30BATHCS CIENHUATBHON TEPMUHOJIOTHEN);

— PALMOHAJIBHOCTh MCIIOJIb30BAaHHBIX NPUEMOB U CIIOCOOOB pEIIEHHUs MOCTaBIEHHON
y4eOHOI 3a1a4uM (YIUTBHIBAETCSI yMEHHE HCIIOJIb30BaTh HanOoJjee MporpeccuBHble U 3(hpeKTUBHbIE
CIIOCOOBI IOCTUKEHUS 1SN ),

— CBOEBPEMEHHOCTh M A(PPEKTUBHOCTH HCIOJIB30BAHMS HATJSAHBIX TOCOOMH U
TEXHUYECKUX CPEJCTB IIPU OTBETE (YUUTHIBAETCS IPAMOTHO U € MOJIb30M IPUMEHATh HarJISAHOCTD
U JIEMOHCTPAIIMOHHBIN OIBIT TIPU YCTHOM OTBETE);

— UCIIOJIb30BaHME JONOIHUTEIBHOI0 MaTepuaia (00s3aTenbHOe YCI0BHE);

— paIMOHAIBHOCTh MCIOJIB30BAHUSI BPEMEHH, OTBEICHHOTO Ha 3a7aHue (He omoOpsercs
3aTSHYTOCTb BBIMOJIHEHUS 3aJlaHMsl, YCTHOI'O OTBETAa BO BPEMEHM, C YUETOM HHJUBUIYaJIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyTBIIi OTBET CTyJIEHTa MIOJDKEH IPEICTaB/IATh COOOH CBSI3aHHOE, JIOIMUYECKU
MOCJIEIOBATEIbHOE COOOIICHNE Ha 33/JIaHHYI0 TEeMy, IIOKa3blBaTh €ro YMEHHE IPHUMEHSTh
OIpeieNIeHus, IPaBuila B KOHKPETHBIX CIIydasX.

MeToanyeckue peKOMeHIAUUM 1JIsl TOATOTOBKH K KOHTPOJILHBIM Pa00oTaM M HAIIMCAHUA
KOHTPOJIbHBIX padoT

IIpu moaroTroBke K KOHTPOJBHOM pPabOTe€ M HTOTOBOMY TECTHPOBAHHUIO HEOOXOIMMO
BHUMATEJIbHO MPOYNUTATh COCTABJICHHbIE paHee KOHCHEKThI JeKIui. OTBETUTh Ha KOHTPOJIbHbIE
Bonpockl. CBepUTh CHHCOK BOMNPOCOB ¢ uMeromeiics wuHdopmamueir. Henocraromnyto
uH(pOpMaLM0 HE0OOX0IMMO HalTH B yueOHMKaX (Y4eOHBIX MOCOOUSX) UIIH B IPYTUX HCTOUYHUKAX
UHpOpMaLIUH.

KonTponbHast paboTa NpoBOIUTCS B TUCBbMEHHON (opMe.

KonTponbHble pabOThl OOBIYHO COJEPKAT HECKOJIBKO BOMPOCOB U HMMEIOT HECKOJIBKO
BapuaHTtoB. CrTyneHT auO0 cam BBIOMpAaeT OAMH W3 MPEIJIOKEHHBIX BApUAHTOB, JHOO
IIpenoAaBaTelb 3aKpeIUIsieT 3a KaKbIM CTYI€HTOM OIPEECIICHHBIN BapUaHT.

MeTtoauyeckue peKoOMeHAALNHU A/l IOATOTOBKH K ObICTPOMY NMCbMEHHOMY ONPOCY
«0JMI-0mpoCy» M MPOBeJeHHs OBICTPOI0 MUCHMEHHOI0 ONPOCca «OJINI-0NPOCa»

BrICTphIil TUCHMEHHBIN ONMPOC «ONUII-OMPOC) CIOCOOCTBYET Pa3BUTUIO MBICIUTEIHLHOTO
npoliecca, pa3BUTHIO CIOCOOHOCTH K CHCTEMHOMY MBIIIIJICHUIO U aHAIIN3Y, a TAKXKE 3aKPETICHUIO
3HaHUH y BCEX CTYJIEHTOB OJHOBPEMEHHO.

[Tpu moAroToBKeE K «OJIUI-OIIPOCY» MpenojaBaTesb JOKEH 3apaHee IPUroOTOBUTH CITMCOK
CTYJICHTOB U HAaIlUCATh CaMbI€ BAJKHBIE, HO ITPU 3TOM Y3KHE U JIOTUYECKH CBSI3aHHBIE BOIIPOCHI 110
COOTBETCTBYIOIIIEH TEME.

Kaxxnmomy cTymeHTy BbIAaeTCsl CBOM COOCTBEHHBIM, Y3KO C(HOPMYIMPOBAHHBIA BOIPOC.
OTBer AOKEH OBITh YETKHMM M KpPaTKUM, COJEpXKallMM BCE OCHOBHBIE XapaKTEPHUCTUKU
ONHUCHIBAEMOTO TIOHSTHS.
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MeTtoanyeckue peKOMeHAALNHU 1JIsl IPOBEACHUS IK3aMeHAa

CryneHTsl 00513aHbI CaTh 9K3aMEH B COOTBETCTBHHU C PACIUCAaHUEM U YYEOHBIM IJIAHOM.
OK3aMeH 10 JUCHUILIMHE IPECiIeAyeT LeNlb OLEHUTHh paboTy CTyAeHTa 3a Kypc, MOJIydeHHUE
TEOPETUYECKUX 3HAHUH, UX IPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHUS, NPUOOpETEHHE
HaBBIKOB CaMOCTOSATEIbHON palbOThl, YMEHHE MPUMEHSTH MOJIYyYEHHBIC 3HAHUS JUIS PELICHUS
IIPAKTUYECKUX 3a7ady.

@dopma MpoBeNEHUS 3K3aMEHA: YCTHO WM NHCbMEHHO YCTaHAaBJIMBAETCS PELICHUEM
kadenpel. Pe3ynbTar cpauM SK3aMeHa 3aHOCUTBCS IIPENOJABaTeNieM B HSK3aMEHAIMOHHYIO
BEJIOMOCTb U1 3aUE€THYIO KHUXKKY.

B ocBoeHMM IMCHUIUIMHBI MHBAIUAAMM U JIMLAMH C OFPAaHUYCHHBIMU BO3MOXXHOCTSMHU
30POBbsl OOJIBIIOE 3HAYCHHE MMEET WHIMBHUIyalbHas ydeOHass pabdoTa (KOHCYJbTAlMU) —
JIOTIOJIHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BAXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUYAIN3aLUU OOYYEHUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM M OO0yJalomUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MO>KHOCTSIMH 37J0POBbSI.

7 MaTepHaJbHO-TEXHHYECKOE 00ecrieyeH e Mo JHCHHUILIHHE (MOTYJII0)

HanmenoBaHue CIeUaIbHBIX OCHAIEHHOCTH CIEMUATbHBIX [MepeycHb THUIECH3HOHHOTO

NIOMEILECHUI IOMEILEHUN IIPOTPaMMHOT0 00eCIeUeHHs
VueGHbie ayJAUTOPUH st | Mebenb: yueGHast meGenb Microsoft Windows
MPOBE/ICHUSI 3aHSITHI JIEKIIMOHHOTO | TeXHUYeCKHue CpecTBa 00y ICHHUS: Microsoft Office Professional
TUIIA 9KpaH, IPOCKTOP, KOMIILIOTEP Plus
(ayn. 332¢, r. KpacHomap, vy
CraBpomnosbckas, 149)
VueGHbie ayJUTOPUH st | MeGenb: yueGHast MmeGenb Microsoft Windows
MPOBEICHUSI 3aHATHI | TeXHUUECKue CpeicTBa 00y UCHNUS: Microsoft Office Professional
CEMHHAPCKOTO THIIA, TPYIIOBBIX M | 9KPaH, IPOEKTOP, KOMIBIOTED Plus
HHANBHUAYAIbHBIX KOHCYJbTaumil, | OGOpymoBaHUE: MEIOBAs TOCKA
TEKYIIETO KOHTPOJIS u
POMEXYTOYHOM aTTECTALUH
(aym. 332c 1. KpacHomap, yi.
CraBpomnosbckas, 149)

Jns  camocTosTeNnbHOW — paboThl  OOY4YalOUIMXCS  HPEIYCMOTPEHBI  MOMELICHHMS,

YKOMIIJICKTOBAHHBIC CHCHHaJIHBI/IPOBaHHOfI MC6€J’II>IO, OCHaAIlICHHBIC KOMHBIOTGpHOfI TEXHHUKOM C
BO3MOXXHOCTBIO INOAKIIOYCHHA K CCTH ((I/IHTepHCT» U obecreueHHueM AO0CTYIIa B DJICKTPOHHYIO

WH()OPMaAIMOHHO-00Pa30BaATENBHYIO CPE/ly YHUBEPCHUTETA.

HanmeHoBaHHe NOMEIICHMI JJIsT
CaMOCTOSATENIFHON pabOTHI

OcHaIeHHOCTh TOMEIIEHUH 115
CaMOCTOSTENTFHON paboTHI

[lepeueHb TUIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTIeUeHNs

3an HayuHoit 6nbmnoTexn)

oOyJaromuxcs o0yJaronuxcs
ITomemenne s camocToaTenpbHONH | Mebenb: yueOHas mebernn WinSvrDCCore ALNG
paboThl o0yvaronuxcs (unTanpHbiil | KoMruiekt cnenuanusuposannoii | LICSAPK MVL 2Lic CorelLic

MeOenn: KOMITbIOTEPHBIE CTOJBI
O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA
C TOIKIIYEHHEM K HH()OPMAMOHHO-
KOMMYHUKaIIMOHHOH cetH «VHTEepHET» 1
JIOCTYIIOM B JJIEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTEIbHYIO
cpeny 00pa3oBaTeNbHOM OpraHM3alNH,
BeO-KaMepsl, KOMMYHHMKAIlHOHHOE
obopynoBanue, obecreynBaroniee
JOCTYIl K CETH HHTEpPHET (IIPOBOJHOE
COCIIMHEHHE u GecripoBoIHOE
coequHenue 1o Texaosorun Wi-Fi)

EES
Microsoft Office Professional
Plus

Koncynsrantllnoc

Tlomemnienne mIsi caMOCTOSTEILHOM
pabotel oOywaromuxcs (aya. 329c,

Meobes: yuebHas mebenb

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

yiL

Kommnexr CrieuuaNu3upOBaHHOM
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA
C MOJKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHOH ceTu «/IHTepHET» U
JOCTYIIOM B JNEKTPOHHYIO
HHPOPMANOHHO-00Pa30BaTEIFHYIO
cpeny 00pa3oBaTeNbHOW OpraHMU3alMy,
BeO-KaMephbl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, o0ecrieunBaroIee
JOCTYIl K CETH HMHTEpPHET (IIPOBOIHOE
COe/IMHEHHE u GecnipoBotHOE
coequHeHue 1o Texuogorun Wi-Fi)

Microsoft Windows
Criennan3upoBaHHOE
MporpaMMHOE  oOecrieueHne
cepun «OKOJIOI» (YIIP3A
«3KOJIOI'», TIIB-OKOJIOT,
NHBEHTAPU3ALINS,
MATHUCTPAJIb-TOPO/],
ATII-DKOJIOT, HJIC-
DKOJIOT)

Fenix Server Academy
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