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1. HEJIX OCBOEHUA JUCIMILJINHBI

OCBOCHHA  IOUCHHIUIMHBI MOJCIIHPOBAHUC

HI0KapoB

SIBJISICTCS

IIOJIYUCHHE

00y4aronyMHCs 3HaHUI ¥ HaBBIKOB TI0 MPOTHO3MPOBAHHIO KPUTHYECKHX CHTYyallud, KOTOPBIE MOTYT

BO3HHKHYTHP B XOJI€ pa3BUTHA IIOXKapa C IIOMOINBIO IMOCTPOCHHA MaTEMaTHYCCKHX MOJENEH B
CHEIHATU3HPOBAHHOM IIPOrpaMMHOM obecrnieueHmnm.

3amaud: H3YYCHHEC MOJC/ICH pa3sBHTHA IOXKapa B MOMEIIEHHH, 0OyYeHHEe METO[aM pacdyeTa

JHHAMHKH OIIaCHBIX q)aKTOpOB moXxapa,

MEpOIPUATHH Ha UX BEJIMUUHY.

OIICHKa BJHAHHA PpasIHYHBIX I[IPOTHBOIIOXAPHBIX

2. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OIIOII
JIMCIMILIMHE MOJCIMPOBAHUE IOXKAPOB OTHOCHUTCS K 4YacTH, (GOpPMHpYyeMOH ydaCTHHKaMMU
00pa3oBaTebHBIX OTHOLICHHUH.

3. INIAHUPYEMBIE PE3YJIbTATHI OBYYEHMWS 110 JUCHHUILJIMHE
[Inanupyemsle pe3ynbTaThl OOydUeHHS IO JUCHHILIMHE, COOTHECEHHbIE C IUIaHMPYEMBIMH
pesymbraramu ocsoernst OTTOIT (koMIeTeHIMAMH ¥ HHIMKATOPAMHU JOCTHXKEHHS KOMIIETEHIIUI)

@dopMuUpyeMble ILnaHupyeMble pe3ynbTaThl 00yYEHHs 10 JUCLHUILIMHE, B HanmeHoBaHHE
KOMITETCHLUH COOTBETCTBMM C MHIMKATOPOM JOCTHXKEHHS KOMIETEHIMM | OLCHOYHOrO CPesCTBa
(xox, conepianue VHOUKATOP JOCTHKEHHS Pe3ynbTaThl 0Gy4eHHs 110
KOMIICTEHIIH) KOMIIETEHIIHH JUCLIMTUTHHE
(x00, codepolcanue UHOUKaMopa
IK-7 [1K-7.1. 3Haet nepeyeHsb 3HaeT: - COBPEMEHHBIE TecToBbIe BOIPOCHI

OIIACHOCTEH, MapaMeTpsl
HCTOYHUKOB ONACHOCTH
paboueii cpeipl ¥ TPYJAOBOIO
npolrecca, HeOOXOAUMBIE [UTS
PaHKMPOBaHHS HETaTHBHBIX
(hakTOpOB U BbIPAOOTKH
3ALIIMTHBIX MEP, NIPaBOBbIE U
OpraHU3alOHHbIE OCHOBBI
TopsiiKa TIPOBEICHHS

MPOU3BOACTBEHHOI'O KOHTPOJIA

ITK-7.2. YMeeT no/Ib30BaThCs
uudpoBsiMu mIAThGOpMaMH U
CTpPaBOYHO-
HH(OPMALIMOHHBIMH
CHCTEMAMH MO OXpaHe Tpy/a,
rocy/1apcTBEHHOMI
aKKpeIUTaIHH,
CTaHJapTH3alHH H
CTATUCTHKE.

[1K-7.3. Bnapeer
opranuzauue paboTsl
KOOpAMHALUEH paboT 1o
BBISIBIIEHUIO OTACHBIX M (M/K)
BPEIHBIX MPOM3BOJCTBEHHBIX
(hakTOpOB, BO3AECHCTBYIOLIUX

Ha paGoTHHKa Ha ero paGouem

MECTE.

TeH/IEHIUH Pa3BUTHs
MaTeMaTH4EeCKOro
MOJZIETMPOBAHHUA MOKapOB B
obnactu TexHochepHoH
0e30MacHOCTH; - METOJHKY
MOCTPOCHHUS
MaTeMaTHUYECKIX MOZETEH
pasBHTHA 1OXKapa u
JBaKyalluH JTtoei; -
WCTOYHHMKH OTIACHOCTEH MPH
Pa3BUTUM MOXKAPOB.

Vmeer: - HCcrionb30BaTh
pazTMYHbIEC [IPOrPAMMHbIE
MPO/LYKTHI, MO3BOJIAIOLIHE
MOJIEJTUPOBATh PA3BHTHE
onacHbIX (PAaKTOPOB I0XKapa;
- paspabatbiBaTh
MaTreMaTHYeckue MOJEIIU Ha
OCHOBE [M02TayKHOrO IUIaHa
¥ COCTaBIISITH MPOTrHO3BI
BO3MOIKHOT'O Pa3sBUTHs
CUTYyalUU

Brajeer: - criocoOHOCTBIO
MCIIOJIB30BaTh 3HAHUSA B
cBoeii npodeccnoHaNBHON
JIEATENIEHOCTH; -
CIIOCOOHOCTBIO
NPOU3BO/INTH OLIEHKY
BJIMAHHSA
MPOTHBOMOKAPHBIX

IIpakTHKO-
OPHEHTHPOBAaHHOE
3a/laHAe

Pedepar




MEpONpPHUATHA Ha IUHAMUKY
ToXKapa U 5BaKyalyH H3
TIOMEIICHHUA C MOMOIIBIO
KOMITBIOTEPHBIX MoJeseit

4. OBBEM U CTPYKTYPA JUCIHUIIJINHBI

TpymoeMKOCTb IMCHHUILTHHE COCTABIISAET

3 3a4eTHBIX EIWHMII, 108 4acoB
TemaTHyeckHii mIax
(hopma o0yuenus — ouHas
Konraxrnas pabora Dopmbl
o0yyaromuxcs TEKYLLETO
C MeAaroruyeckum KOHTpONA
paboOTHHKOM 5 YCTeBaeMOCTH,
§~ » e = thopma
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1 TIpoGnemsl MoeMpoBaRHs oxkapo | S5 | 1-2 2 10

2 5 |36 4 14 1 pefiTHHT-
Cocrosinue mpoOieMbl U OCHOBHEIE KOHTDOITS
(u3MUecKie MpeInoCchUTKH

3 Hcnonp30BaHKe MpOrpaMMbl 5§ |7-12 |6 28 20 14 2 pe#iTHHT-
«DeHHKCy AJI MOACIHPOBaHUA KOHTPOIlb
[OXKapoB H 3BaKyallHH mogeit.

4 Hcnons3oBaHne NporpaMMel 5 | 13-18 | 6 8 4 16 3 peiitunr-
«PyroSim» aj1s MoenupOBaHHs KOHTPOJIb
TI0KapoB

Bceero 3a 5 cemectp: 18 36 24 54 3auer

Hamaue B mucnmniune KITKP

HWroro no nucuumingEe 18 36 24 54 3a4€T

Temaruueckuii niaan
(¢opma o0ydeHns —3a09HAas
KonraxrHas paboTa Dopmel
ofy4aroimxcs TeKyILero
C Mearoruyeckum KOHTPOJIA
- paboTHHKOM 5 YCIIEBAEMOCTH,
= = dopma
5 4 |8 | & p
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1 IIpoGrnems1 MosieupoBanys nokapos | 5 | 1-2 2 10

2 Cocrosizue npo6JieMb! # OCHOBHEIE 5 |36 2 20 1 peiitunr-
(M3MUECKHe NPEANOCHIIKH KOHTPOIb

3 Hcnonezopanue mporpaMmsl 5 [7-12 2 = 4 30 2 pe#THHT-
«DeHHKC) JUTA MOJEIHPOBAHMA KOHTPOJIb
TI0KapOB H 3BAKYalWH JIHOASH.

4 Hcnone3opaHue nporpaMmel 5 | 13-18 4 4 34 3 peiitunr-
«PyroSim» 11 MOZETHPOBAHHS KOHTPOJIb
TI0KapOB

Bceero 3a 5 cemectp: 8 8 94 3auer

Hanuuue B aucumnnune KIT/KP

Hroro no aucuunnine 6 8 8 94 3aqer

TemaTndeckuii niax
¢opma o0yuenns —3a0uHas (ycKopennoe obyuenue)
KonTakrHas pabora DopMel
oby4aromuxcs TEKYLIero
C MeJaroru4ecKum KOHTpOJIS
§ pabOTHHKOM = YCIEeBaeMOCTH,
N 5 S = '3 = topma "
Ne HaumeHoBanue Tem w/nnu g 2 5 é S § g S
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1 TTpoGnieMbl MOAEIMPOBaHHs NOKapoB | 5 | 1-2 2 10

2 CocrosiHnre pobJIeMBl H OCHOBHEIE 5 3-6 2 20 1 peiitunr-
(husnueckue NpPeanoceIIKH KOHTPOJIb

3 Hcnons3opaHue nporpaMmbl 5 |7-12 2 4 4 30 2 pedTHHT-
«DEHNKC» U1 MOJEITMPOBaHUA KOHTPOJIb
MOXKAPOB U 3BAKYALHH mroaei.

4 Hcnons3oeaHue nporpamMMsl 5 | 13-18 2 2 36 3 peiituar-
«PyroSim» myist MogenupoBaHus KOHTPOTIb
T03KapoB

Bceero 3a 5 cemectp: 6 6 6 96 3ayeT

Hanwuue B aucuuruimne KIVKP

Hroro no aucuumnivge 6 6 6 96 3a4eT

Coneprxanne JeKINHOHHBIX 3aHATHI M0 THCHHIINHE

Tema 1. «ITpo6ieMbl MOJIETUPOBAHUS IOKAPOBY.

Beenenne. @opMHpoBaHHE TeOpHH TropeHHs. IlokapHas omacHOCTh W Ooprba ¢ Hero.
DopMuUpOBaHHE TEOPETUUECKUX OCHOB 0DecrieyeHHs M0KapHOH 6e30MacHOCTU. Y POBEHE MOXKApHOro
pHcKa Ha Iuianetre. MoenupoBanue moXkKapoB.
Tema 2. «CocTosiHue npobaeME! B OCHOBHBIC (H3HYESCKHE IPEATOCHUIKHY.




OcHOBHasl cHCTEMa ypaBHEHMH JBYXMEPHBIX MaTeMaTHYECKHX MOJeNel IoKapoB. YCIoBHS
OTHO3HATHOCTH H alTOPUTMBI PEINCHUs ypaBHeHui. Anpobanus moaeneii. [Iporaozuposanue moneit
TEMIEpaTyp U KOHLEHTpAMid Ul pelleHus 3aaad oOHapyXeHHusI M dBaKkyaluu Jnonei. JIunamuxa
ONacHbIX (haKTOPOB IMOXKAPOB B NPOTSHKEHHBIX NMOMEIIEHHIX IIPH E€CTECTBEHHOH H BEIHYXKIEHHOM
BEHTWIALMHK. JIMHAMAKA pacIpoCcTpaHEeHHs OIaCHBIX (DAKTOPOB IOXKAPOB B CHCTEME NOMEIIEHHIA.
MozempoBanye OpoLECCOB TIOpeHHs M Ta30a3pO30IBHOTO  INOKAPOTYIICHHS. [Ipnmenenue
TPEXMCPHOH NONCBOH MOJENM TPM TNPOTHO3MPOBAHMM BO3MOXKHOCTH BBOJA IIOMKAPHBIX
HOAPA3JCJICHUH UI TYIIEHUS [10KapOB B IMOMEIEHHUSX.

Tema 3. «Mcnonp3oBanne mporpaMmel «DEeHUKCY JUTS MOJISIUPOBAHMS TOXKADOB M 9BaKyalul
moneiy.

Bosmosxxnoctn mporpammel. MaTtepdeiic momp3oBarens. OCHOBHBIE IIAHETH KOMAaHJ H MEHIO.
3arpyska nojuioxku npoekra. [loctpoenue creH, ABepeii, OKOH, 00BEKTOB, TECTHAYHEIX NPOJIETOB, I
APYrHX 3JIEMEHTOB 3/aHmil. PaccraHoBka mojelt mo rpynmamM MOOHIBHOCTH. MoeldpoBaHue
sBaKyanuu ojeil. Monemiposanue noxapos. ['enepupoBanue oTyera.

Tema 4. «Mcnosp3oBanue mporpaMMet «PyroSimy s MOISIUPOBAHHUSA IIOKADOB).

BosmoxHnocT nporpammel. UaTEpdeiic mons3osarens. OCHOBHEIE MAHETH KOMAHI M MEHIO.
3arpyska mozioxku npoexra. Iloctpoenne cren, aBepeif, 0KOH, 00BEKTOB, JIECTHHIHEIX IIPOJIETOB, H

JIpyrux 3JEMEHTOB 31aHuil. PaccraHoBka miomeit mo rpymnmam MoOmiasHOCTH. MozjenupoBaHue
noxxapoB. HTepniperanus pesynsratos B «SmokeView.

Copep:xranne npakTHYeCKHX/JIa60paTOPHBIX 3aHATHIA N0 JUCHHILINHE
Tema 2. «Mcnonp3oBaHre MporpaMmbl «PeHUKC) IS MOASIHPOBAHKS I0XKAPOB M IBAKYALVH
JOICHY.
1. Pa3paboTtka Mozenei pa3BUTHS [TOKAPOR ¥ SBaKyaIHH JTFO/IEH.
Tewma 3. «Mcnons3oBanne nporpaMMe! «PyroSimy g MoIeIupOBaHNS TIOXKADOBY.
1. PazpaboTtka Mozeneii pa3BUTHS MOKapoB U 06paboTKa pe3yIbTaToB.

S. OHEHOYHBIE CPEACTBA AJIs TEKYHIETI'O KOHTPOJISA YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTAIIMM I10 UTOT'AM OCBOEHHUS JUCHUTLIAHEI
M YYEBHO-METO/IMYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM PABOTHI
CTYJAEHTOB

S.1. Tekymuii KOHTPOJIb yCIIEeBAEMOCTH

3agaHus 418 NpoBeeHus peliTHAr-KonTpoas Nel

1. «MHoxecTBeHHBIH BEI00p» [IporaosnpoBanue onacHeIX (aKTOPOB IOKapa HEOOXOUMO:

1) Ilpu paspabotke pexomenaaiuii o obecrneyenuo Oe30macHol BaKyaluu MO/EH NPy 1oxKape

2) Ilpu co3gaHMy M COBEPLICHCTBOBAHMU CHCTEM CHUIHA/IM3AMA ¥ aBTOMATHYCCKHX CHCTEM
MOXAapOTYIICHHS

3) IIpu pa3zpaboTke onepaTHBHBIX IIIAHOB TYIICHHS

4) ITpu onenke pakTHUSCKUX IPEAEIIOB OTHECTORKOCTH

2. «IIpocroit BeiIGOp» Kakoe mOHATHE IPEICTABIAIOT B KOJMYECTBEHHOM OTHOINCHUH
BE/IMYMHAMU: XapaKTEpHBIMH pasMepaMH oOd4ara ropeHHs; CKOPOCTBIO BBIIOPaHUA; MOIIHOCTBIO
TEIUIOBBIZETICHHS; KOMYESCTBOM I'eHEPHPYEMBIX 3a €AUHHIY BPEMEHH B IUIAMEHHOM 30HE TOKCHYHBIX
ra30B; KOJHYECTBOM KHCJIOPOJa, MOTPedIsIeMOoro B 30HE FOPEHHS; ONITHIECKUM KOJIMYECTBOM JBIMa,
obpasyrolerocst B 04are ropeHust

1) IInamsa

2) IloBsImeHHas TEMIIEpaTypa OKpY KaromeH Cpeibl

3) ToxcuIHBIC TPOAYKTEI TOPEHHS

4) ITeim



5) IlonmxenHas KOHIEHTpaIHs KHCIOpoIa

3. «IIpocroii BeIGOp» K omacHeM (hakTopam mosxapa OTHOCSTCS:

1) IInamst 1 MCKpEI, IOBBIIIICHHAs TEMIIEPATypa OKpy Karolleif CpeIbl, OTHETYINAIHE BELECTBA

2) Ilnams m WCKpBI, MOBBILCHHAS TEMIEPATYPa OKpYKalomell Cpejibl, TOKCHYHBIE [IPOIYKTEI
FOpeHHsI, I6IM, IIOHHIKEHHAS KOHLIEHTPAIHS KHCIOpoaa

3) Ockonku pa3pyIIMBIIAXCS AlIapaTOB, JIEKTPHYECKUIT TOK, paJHOAKTHBHEIE BEIIECTBA

4, «ITpocroit BEIOOP» Kakoe MOHATHE MPEACTABAIOT B KOMMYECTBEHHOM OTHOLICHUY BEIMYMHOMN
NapLHaIbHON IOTHOCTH KOMIIOHEHTOB CPEIBL:

1) IInams

2) INoBemenHas TeMnepaTypa OKpYXaroIei cpepl

3) ToxcH4IHBIE IPOAYKTHI TOPEHHS

4) Isma

5) ITonuxeHHAas KOHIEHTPAIIUA KHCIOPOaa

5. «IIpocroit BBIOOp» Kakoe mNOHSTHE TNPEACTABISIOT B KOJHYECTBEHHOM OTHOIICHHM
IIapaMeTpoM, Ha3bIBA€MBIM ONTHYCCKOHN KOHIICHTpaUeH:

1) ITnmams

2) IloBbImeHHas TeMIepaTypa OKpYKaroIiei cpebl

3) TokcH9HbIE IPOXYKTHI FOPEHHMS

4) Ieim

5) [lormxeHHast KOHLIEHTPALIHA KHCIOPOIa

6. «MuoxecTBeHHBIH BBIOOp» Kakue BeNMUMHEI SBISAIOTCS NApaMeTPaMH COCTOSHHS CpEIBL,
3aIIONHAIOMIEH TOMEIIEHHUE TIPH MoXKape:

1) Temneparypa cpesl

2) [NapumansHas IIOTHOCTE TOKCHYHEBIX Ta30B

3) IlapumansHas IIOTHOCTH KHCIOpOa

4) OnTHUueckas IIOTHOCTE ABIMA

7. «IIpocroit BbIOOp» IlpenensHO JONMYyCTHMOE 3HAYEHHE ONACHOTO (pakTopa MoXkapa -
nmapnuaJbHON MIIOTHOCTH cocTanisieT 0,226 kr-M-3 s ...

1) Kucnopona

2) Oxucu yriepona

3) Muoxcuna yriepona

4) XnopucToro Bogopoaa

8. «Kparkumii orBer» OCHOBBIBAIOTCS JIH COBPEMCHHBIC HAyYHBIC METOIBI IPOTrHO3HPOBAHHS
OMacHBIX (DaKTOPOB MOXKApa Ha MaTeMaTudeckoMm Mozenuposasuu? 1. la 2. Her

9. «llIpoctoit BeIOOp» IlpenenbHO IONMYCTHMOE 3HAYEHHME OIACHOTO (akTopa Ioxapa —
TEMIIEPaTypPhl COCTABIISET ...

1) 60 °C

2)79°C

3)80°C

4) 90 °C

10. «MHoxxecTBeHHBI BEIOOpP» Maremaruueckue MOJAENHM IIOXapa B IOMEIICHHH YCIOBHO
JeNATCS Ha BHBL:

1) MaTerpaisHbie

2) 3oHHBIE

3) Ilonessie

4) O6uue

11. «IIpocroit BeIGOp» Kakas Mojens moxapa IMO3BOMSAET IMONYyYHTh HHPOPMAIUIO O CPEOHUX
3HAYEHUAX IAPAMETPOB COCTOSHUS CPEJIBI B IOMEIEHUH JUIsl JIEOOOr0 MOMEHTA Pa3BUTHs IOXKapa

1) UnTerpansuas

2) 3oHHAad

3) TloneBas



T

12. «Ilpocro¥i BEIGOp» Kaxast Mozesns moxapa mo3BOJISET MOMYIHTh HHPOPMALMIO O pazmepax
XapaKTEPHBIX MPOCTPAHCTBEHHBIX ()ParMeHTOB IIOMEIICHH, BO3HAKAIOIIUX [IPH TOXKape, U CPeIHHX
apaMeTPOB COCTOSIHUSA CPEBI B HUX

1) Unrerpansuas

2) 3oHHas

3) Ilonesas

13. «Ilpoctoii BEIGOp» Kakas mMojens moxapa MO3BONSET PACCUMTATH Ul OGOTO MOMEHTA
Pa3BUTHS MOXapa 3HAYCHUS BCCX JIOKAIBHBIX I1apaMETPOB COCTOAHHS BO BCEX TOYKAX IIPOCTPAHCTBA
BHYTPH TTOMEINEHUS

1) Uurterpansuas

2) 3onHas

3) IToneBas

14, «IIpocroit BeiGop» Kakas Mozmens noxapa sinsieTcst HauboJiee CI0XKHOM B MaTeMAaTHIECKOM
OTHOIICHUH

1) UnTterpancuas

2) 3ounas

3) INonepas

3apanus JJisi HPoBeAeHAs PEHTHHI-KOHTPOJ s Ne2

1. «Ilpocroit BEIGOp» Kakas MaTemarideckas MOJENb [OXapa B CBOEH OCHOBE IIpejiCTaBleHa
CHCTEMOH OOBIKHOBEHHBIX Mu((epeHnnansHbX ypasHenuil. NCkoMBIMU (DYHKIHUSMHE BBICTYIIAIOT
CpeHe0OBEMHBIE IAPAMETPBI COCTOSHHS CPEIbl, HE3aBUCHMBIM apIYMEHTOM SBJISIETCS BPEMSI

1) UnTerpansuas

2) 3ouHax

3) INonenas

2. «IIpocroii BeIOOp» Kakas maremarmueckas MOJENs IMOXapa B OOIIEM CiIydae COCTOUT H3
COBOKYITHOCTH HECKOJBKHX CHCTEM OOBIKHOBEHHEBIX AubbepeHIHaNbHBIX ypaBHeHU#. [lapaMeTps
COCTOSIHHSL CPeIbl B KaXKJOM IPOCTPAHCTBEHHOM (parMeHTe IIOMEIIeHUS SBISIOTCS HCKOMBIMH
(GyHKIMAMH, a HE3aBUCHMBIM apryMEHTOM sBJIsIeTCs BpeMs. VICKOMBIMU (YHKIHSIMH SBIISIOTCS TAKKe
KOOPAUHATEIL, ONIPENIEIAIOIIME IOJOKEHUE TPAHHUI] XapaKTEPHBIX ()PArMEHTOB TOMEIICHHS

1) MnTerpansuas

2) 3onHas

3) Ilonesas

3. «IIpoctoii BeIOOp» Kakas maremaruyeckas MOZENb II0XKapa COCTOUT U3 CUCTEMBI YPaBHEHUN B
YaCTHBIX IIPOH3BOJHEIX, ONMKCHIBAIOIINX IIPOCTPAHCTBEHHO-BPEMEHHOE PacIIpe/IeIICHIE TEMIIEpAaTyp 1
CKOpoCTel ra3oBO# cpepl B MOMEIICHHH, KOHICHTpAI[Uii KOMIIOHEHTOB 9TOH Cpellbl, AaBICHHN H
ILIOTHOCTEH

1) UnTerpanpras

2) 3onHas

3) [Tonesas

4. «IIpocroii Be160p» U3 ypaBHeHuit kaKoil MareMaTH4eCKoi MOJENH I0XKapa MOKHO TOJIyYUTh
OCHOBHEIE Ju(depeHIUaANbHBIE YPAaBHEHUS HHTETPATHHOM MOJIENH 10XKapa, IIyTeM HHTEIPHPOBAHHS
HOCTIEHUX 110 00BEMY ITOMEIEHUS

1) 3onHoIH

2) ITonesoit

5. «IIpocroit Be1Gop» C mo3uiuil TepMOIMHAMUKE Ta30Basi Cpesia, 3all0IHAIoNmAas IIOMEIeHHe ¢
NpoeMaMH, KaKk 00BEKT HCCIIEI0BaHUS €CTb ...

1) 3akpeiTas TepMOAUHAMHYECKAs CHCTEMA

2) OTKpbITas TEPMOJIMHAMHYECKAS CHUCTEMA

6. «Kparkuii orter» IIpm OJHOPOAHOM TeMIEpaTypHOM IIOlNe CcpeaHeoOheMHast |
CpeHEMACCOBas TEMIIEPATYpPhl PaBHBL IPYT APYTY?

1) Ma



2) Her

21. «MuoxecTBeHnbIi BEI60p» K nuddepennnansHeM ypaBHEHHIM I103Kapa OTHOCATCS

1) Ypasrenne marepuansroro Gananca noxapa

2) YpaBHeHHe Gaanca Macchl KHCIOPOAa

3) VpaBHenne 6ananca TOKCHYHOTO MPOAYKTa FOPEHUS

4) YpasHenue Gananca ONTHYECKOTO KOJHYECTBA IBIMA

5) YpaBHEHHE SHEPTUH HOXKapa

7. «Kparkuii otBeT» B cucteMy aubdepeHIHMaNBHBIX YpaBHCHHH IOXKapa IPH PEIICHHH
TpebyeTcs u 100aBIsATh anrebpanyeckoe ypaBHEHHUE — YCPEAHEHHOE YPAaBHEHHE COCTOSHUA?

1) la

2) Her

8. «IIpocroif BbIGOp» CKONBKO HEH3BECTHHIX (GYHKIHI comepikar maTh AH(GhEpeHIHAIBHBIX
ypaBHEeHHH moxapa?

1)4

2)5

3)6

9. «IIpocroii BeiO0p» [Ipu nmoxkape B MOMEIIEHHH, IO KAKOMY 3aKOHY PacHpeAeisIoTCsl HapyKHbIE
JaBJICHHS BJOJIb BEPTHKAIBHOM OCH

1) Ilo nunelHOMY 3aKOHY

2) Henuneiino

3) Ilo napabonuyeckomy 3aKOHY

10. «IIpocroii BeiOOp» [Tpu moxape B IOMEIEHUH, 10 KAKOMY 3aKOHY paclpelelseTcs JaBJIeHHe
BHYTPH OMEIEHHS BIOIb BEPTUKAIBHON OCH

1) Ilo nuneHOMY 3aKOHY

2) Henuneiino

3) Ilo napaGoaH4ecKoMy 3aKOHY

11. «IIpocroii BeIOOp» Ilpm mokape B MOMEIICHHUM, HA BCEX YPOBHAX, PACIOJIOKEHHBIX BBILIC
IUTOCKOCTH PAaBHBIX JABJICHHH, BHYTPECHHEE JaBICHHE. ..

1) Menbiue HapyKHOTO

2) bonelie Hapy»KHOrO

3) PaBHO HapyKHOMY

12. «IIpocroii BeiOOp» [Ipu mokape B NOMEIIECHHH, HA BCEX YPOBHAX, PACIONOXKEHHBIX HHXKE
IUIOCKOCTH PaBHBIX JaBJICHUH, BHYTPEHHEE JaBICHHE. ..

1) Mens1ne Hapy» KHOTO

2) Bounsine HapyXKHOTO

3) PaBHO HapyKHOMY

13. «MuoxecTBeHHBIH BBIOOP» [ IpHOIHIKEHHOH ONEHKHM BEJIWYHHBI TEIUIOBOTO IOTOKAa B
OTpaX/IEHHs IIPUMEHSIOT OCHOBAHHBIE HA Pe3y/IbTaTaX SKCIEPHMEHTAIBHEIX HCCIE0BaHMH

1) Omnupuyeckue METOIBI

2) [Nomysmmupudeckue MeTO bl

3) AHaTMTHYECKHE METOBI

3ajanns Qs NPOBEACHHS PEHTHHI-KOHTPOJs Ne3

1. «IIpocroii BrIGOp» PexxuM mokapa, IPH KOTOPOM BEI'OpaHHE TIOPIOYHX MAaTEpHAlIOB
XapaKkTepu3yeTcsl HaIMIHeM JIOCTATOYHOIO KONMYECTBa KHCIIOPO/a, HA3hIBAIOT MOXKAPOM, ...

1) PerynupyeMbIM Harpy3Koi

2) PerymapyeMbiM BEHTHILSIIUEH

2. «IIpocroit BHIOOp» PexuMm IoXapa, HIpH KOTOPOM BBIIOPaHHE TOPIOYHX MAaTCpHAloB
XapaKTepu3yeTcss TEeM, YTO KHCIOpoJa B MOMEIICHHH Majo H CKOPOCTh TEIUIOBBIICICHHUA
JIMMHUTHPYETCS KOIMYECTBOM HOCTYTAIOMIETO H3BHE KHCIOPO/ia, Ha3hIBAIOT MOXKAPOM, ...

1) PerynmupyeMbiM Harpy3koi

2) PerynmupyeMbIM BEeHTHILSIIACH
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3. «llpocroit BeIGOp» Jlnd pemeHHs CHCTEME! Au(dEpeHNHATHHBIX YpaBHEHHH IOXapa B
HOMEIEHUH TPUMEHSIOT

1) ABaNUTHYECKHE METOIBI

2) YucneHHBIE METOIBI

3) CraTHCTHYECKHE METOIbI

4. «Ilpoctoii BEIGOP» B MHTErpaibHON MaTeMaTHYecKol MOJeTH HadalbHOM CTaIuH roxkapa,
IONy4eHHOH u3 nuepeHnuanbHBIX ypaBHEHHH II0Xapa, MOXHO HE YYATHBATH WIEHSL,
COJIEpIKalIHe. ..

1) Pacxox Bo3xyxa u3 okpyxaromeii atMocephl B IOMEIICHHE

2) Pacxoj rasos

3) CKoOpoCTh BBITOpaHHS

4) Maccy ra3oBoii cpejsl, 3aM0JIHAIONEH IIOMEILEHUE

5. «Kparkuit oTBeT» B OTNIMUMM OCHOBHOM CHCTEMBI ypaBHEHHMI II0Xapa, B HHTErPATBHON
MaTeMaTHYeCKOl MOJENM HA4YalbHOH CTajuM moxapa Kaxnoe auddepeHIHaIbHOE YpaBHEHHE
ABJIACTCA YPaBHEHHEM C Pa3IeNAIONMMUCS IIePEMEHHBIMA

1) da

2) Her

6. «IIpocroit BeiGOp» B dopmyne T.I'. Mepkymxunoii, F0.C. 3otora, B.H. Tumomenko s
pacyeTa KpHTHYECKHX 3HAYEHHH BCEX CPEIHUX NMApaMeTPOB COCTOSHUS Ia30BO Cpe/ibl B IOMELIEHHH
OBLIH yCTaHOBIEHE! IPEENBHO JoImycTuMble 3aauenns O®II B pesynsrare...

1) YncneHHBIX SKCIIEPHMEHTOB

2) OrpoMHOro ynciia MeJUKO-OHONIOTHIECKUX B PU3HYECKAX SKCIIEPUMEHTOB

3) IlpoBeneHns aHATUTHYECKHX PAacYETOB

7. «Kpatkuii orBer» - 18 - @opmyiy, I pacueTa KPHTHIECKOH IPOJODKHTEIEHOCTH MOXKapa
npu ropeHud DK, pexoMEHIyeMyio rocyIapCTBEHHBIM CTaHIApTOM, MOXHO HpPHUMEHSTH, KOTZAA
IPOAOJDKHTEIFHOCTD HaYaIbHOM CTaAWH 1okapa MHOro 6oJibine BpemeHH crabumm3zanuu roperns 1K

1) la

2) Her

8. «lIpoctoit BEIOOP» 30HHBIE MareMaTHYeCKHEe MOJEIH IIOXKapa B IIOMEIICHHAH B OCHOBHOM
HCIIONB3YIOTCS JAJIS UCCIISJOBAHUS JUHAMUKH OIIACHBIX (DAKTOPOB IOXKapa

1) B savaneHO# cTanuu noxapa

2) Jins mo0boii cTaguu moxapa

3) B xoneuHnoii cTamguu noxapa

9. «MuoxecTBeHHBIH BbIOOP» B Tpex3oHHON MaTeMarHuecKodl MoeNH Ioxapa BELIEIseM
CJICTYIONINE 30HBIL:

1) KouBekTHBHOM CTpyH

2) [IpumoTo104HOro HarpeToro raza

3) HapyxHoro Bo3nyxa

4) XooaHOro BO3Iyxa

10. «ITpoctoii BeIGOp» JIJIs Kakux MOJeNel pe3yIbTaThl PEIleHus MOMyJarTes B popme moneit
CKOPOCTCﬁ, TCMIICPATYP, KOHHCHTpaHHﬁ IPOAYKTOB r'OPCHHA H KHCJI0pOoda B JIIOGOﬁ MOMCHT BPCMCHH
IPOTEKaHUA IoXKapa

1) UnTerpanbHBIX

2) 30HHBIX

3) ITonesbix

11. «IIpocroit BEIGOp» CocrosHHE 00BEKTa, NMPU KOTOPOM C YCTAHOBJIEHHOM BEPOSATHOCTBIO
HCKITI0YAETCA BO3MOXKHOCTh BOSHHKHOBEHUSA U Pa3BUTHUSA I0XKapa U BO3JCHCTBHS Ha JIIOACH OIMACHBIX
(hakxTOpOB IMOXKapa, a TAKXKE 00ECIICYNBACTCs 3alIHTa MaTePHAIbHEIX IIEHHOCTEH - 9TO

1) IToxapHas 6e3011aCHOCTE

2) IMoxapnas nmpoduIakTHKa

3) [oxxapHast OmacHOCTH



10

12. «IlIpoctoii BeIGOpY Peanmusanus kakux Mozeseii OrpaHueHa ypOBHEM COBPEMEHHBIX 3HAHWIA
O TakuX, HaOpHMep, SABICHHAX, Kak TypOyIeHTHOCTe U  paJHalMOHHO-KOHBEKTHBHEIH
TENJIOMACCOIEPEHOC B IOMIIOMAIOIIEH U paccenBaroleit cpene
1) UnTerpansueix
2) 3oHHBIX
3) Monesbix

5.2, IlpomeKyTOIHAS ATTECTAIMS [0 HTOTAM OCBOCHHUS JAUCIAILIAHEI - 3auen.
Bonpoce! pust 3auera

1. KakoBbl o0mmpe CBeleHHS O METOZAX NPOTHO3MPOBAHHS ONACHBIX (haKTOPOB IOXKapa B
NOMEIEHUH?

2. Tlepeunciure onacHsle HaKkTOPEL, BO3AEHCTBYIONIUE Ha TIO/EH U MaTepHANTBHEIE IIEHHOCTH.

3. KaxoBB!I Tpu BH/Ia MaTeMaTHYECKHX MOJIENIeH ToKapa B IOMEIICHAN?

4. OxapakTepusyiTe HHTErPATEHYIO MATEMATHYECKYIO MOJIETH M0XKapa B IIOMEIICHHAH.

5. KakoBbl WCXONHBIE IONOXEHHS ¥ OCHOBHBIC IIOHATAS MHTEIpalbHOTO METojla
TEPMOMHAMUYECKOT0 aHAIM3a ToXKapa?

6. 306pasute cxemy moxapa B IIOMELICHUH.

7. 3anumuTe auddepeHnraNbHEe YpaBHEHNS [OKApa.

8. Kak pacnpeiensiiorTest ¥ pacuMTHIBAIOTCS JABIEHHS [0 BEICOTE IIOMEIeHus?

9. PacckaxuTe Opo IIIOCKOCTE PABHBIX JABJICHHI M PO PEXUMEI paboTHI IpoeMa.

10. Kak pacipenessioTcs ¥ pacYHTHIBAIOTCS IEPETIa B JABJICHUH 10 BBICOTE MIOMELICHHA?

11. 3amummTe hopMyIsl I pacdyeTa pacxofa rasa, BEIOPACHBAEMOr0 Yepe3 IIPsSMOYIOIbHbILHA
IPOEM.

12. 3anummre GopMyIIBI U pacyeTa pacxola BO3IyXa, MOCTYMAIONIEro Yepe3 mpsIMOYTONbHbIN
IpOEM.

13. Kak yunTsIBaroT BIMsIHEE BETpa Ha razoobMen?

14. KakoBa npuOIIKeHHAS OlI€HKA BEIWUMHEI TEIIOBOTO TOTOKA B OrPaXIeHuUs?

15. Pacckaxkurte NIpo SMIAPUIECKOE METO/IBI pacyeTa TEIIOBOTO IIOTOKA B OTPaXKACHHS.

16. Pacckaxute 11po MOIyIMIUPUYECKIE METOIBI PACYETA TEIIOBOTO MIOTOKA B OTPAXKICHHS.

17. PacckaxuTe Ipo METOJBI pacyeTa CKOPOCTH BBITOPAHUS TOPIOYHX MATEPUANIOB H CKOPOCTH
TETIOBLIENICHUSL.

18. KakoBsl pexuMBI TOXapoB, HA3BIBAaGMBIC IOXApaMH, pETYIHPYeMBIMH HArpy3kod wu
BCHTHIIALHCH?

19. KakoBsl cxema KPyroBOTO PACIPOCTPAHEHHS IUIAMEHH IO MOBEPXHOCTH CJIOSI TOpPIOYero
MarepHalia H COOTBETCTBYIOLIHE pacyeTHEIE (hOPMYIIBL.

20. Yo Taxoe GyHKIMS pexuma moxapa?

21. KakoBa MareMaTHyecKas MOCTAHOBKA U METOAbI PELIEHHS 3aa4yH O Iporao3uposanuu OPII
Ha OCHOBE HHTETPaIbHON MaTeMaTHIeCKON MOJIENH TI0XKapa B IIOMETEHIH ?

22. IlpuBenuTe Kiaccu(pUKaIHsA HHTETPAIBEHBIX MOJICIICH IOKapa.

23. PacckaxxuTe IpPO HHTEIPAJbHYI0 MaTEeMaTHYECKyIO MOJCIb IoKapa Uil HCCIeAOBaHHs
muHamMuke O®@IT 1 npo ee YUCIeHYIO pealu3aluio.

24. KakoBbl HMHTerpajbHas MaTeMaTHUSCKas MOJe/Ib HAaJyallbHOM CTaguM ImoXapa H pacdeT
KPUTHYECKOH IPOIODKATEIBHOCTH TTokapa? [locTanoBKa 3a/1a4u U ee pelleHue.

25. Kak paccudmrtaTh KpUTHYECKHE 3HAUYCHHS CPEJHUX IIapaMETPOB COCTOSHHS Cpelbl B
NOMEIICHUHA?

26. Yto Takoe 30HaJIbHAS MaTeMaTHYecKas MOJCHb TI0Kapa B HOMEIICHAN

27. Vi300pa3uTe cxeMy TPEX30HHOMH MOJIENH I10Kapa.

28. Pacckaxure npo aud¢epeHimansHble (TONIEBbIE) MaTeMaTHYECKHE MOJIETM IOXapa B

MMOMCIICHHH.

5.3. CamocrosiTesqibHas padoTa 00y4aromerocs.
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HeoOxomuMo caMOCTOATENBHO H3YYHTH CIEAYIOUIME BOIPOCHI, HCIONB3YSA JHTEPaTypy H
HMHTEPHET HCTOYHHKH, YKa3aHHEBIE B pa3zenax 6.1-6.3, a rak Hanucath pedepar. Pedepar craetea Ha
IIPOBEPKY M YYHUTHIBACTCS IIPU BHICTABJICHUU PEHTHHI-KOHTPOJIT Ne3.

1. Usyunts: Qaxropsl, Biausionme Ha pacrnpoctpanenne O®II, HopMaTHBHBIE JOKYMEHTHI B
obnactu nporrosupoBanus O®II, obmme mnpeacrasienus o moxeamposanuu O®IL, a Takxke
CaMOCTOATEIBHO OTBETHUTH Ha CIIEAYIOLIME BOMPOCHI IO TEME:

1) xaxoBeI 1enu poruosuposanus OPI1?

2) naiire onpenenenue noskapy u O®IT;

3) nepeuncnure npexensHo gonycramele OPII;

4) Ha KaK{e KJIacChl JENMATCA MaTeMaTHICCKAE MOJICH TToKapa.

2. M3yunts: ommcaHWe Ipolecca PacIpOCTPAHEHMS ILIAMEHM, PaclpOCTPaHEHHE IUIAMEHM
BBEPX, BHH3, 11O/l YIJIOM, BIMSHHE TOJIIMHBI MOPIOYEro BEIIECTBA, IUIOTHOCTH, TEILIONMPOBOAHOCTH,
TEIUIOEMKOCTH, BJIMSHHE YCJIOBHH OKpyXaromed cpeibl, a TaKkKe CaMOCTOSTEIFHO OTBETHTh Ha
CICAYIOIITHE BOIIPOCHI IIO TEME!

1. Kakue ¢pusuyueckue SBICHUS BAUAIOT Ha PaclpoCTpaHeHue moxapa?

2. IlepeunciuTte (paxTOPHI, BIMSAIONINE HA CKOPOCTh PACIPOCTPAHCHUS ILIAMEHH 110 TOPIOYHM
Mmarepuanam;

3. OxapaxTepusyiTe HOKapHbIi GakTop - MIaMs U UCKPBI;

4. OxapakTepu3yiiTe moXapHbIi (akTop - MOBHILEHHAS TeMIIepaTypa OKpYyKaromel cpezp;

5. OxapakTepu3yiiTe noXapHEIA (GakTop - TOKCHYHOCTH MPOAYKTOB T'OPEHHS U TEPMUYECKOTO
pa3.lI0)KEHHSI;

6. OxapakTepusyiTe noxapHbiif (pakTop — AbIM.

3. Wsyunts: Teopus noxkapa u mpouecc ropeHus. Hawaneneni sranm mokapa B 3aKpBITOM
TIOMEIIEHHH JI0 TIOMHOIO OXBAaTa IIAMEHEM, 4 TaKXKe CaMOCTOATENBHO OTBETUTH Ha CIICIYIOUIHE
BOIIPOCHI TI0 TEME:

1. B ueM 3aKJIrouaeTcs OCHOBHAS CI0KHOCTD HCCIIEI0BAHMS IOXKapa Kak (PH3HIECKOro SBICHUA?

2. IosicHUTE CYIHOCTh METO/IA aHAA3A CIOXKHBIX IIPOLIECCOB;

3. Kaxue cpoiicTBa roproyeit Harpysxu (I'H) i xaxuM oOpa3oM BIMSIOT HA AMHAMUKY IoXapa
ero onacHeIX (hakTopoB?

4. TloueMy HEBO3MOXKHO MOAPOOHO M3yuuTh BiHsAHME CBOMCTB ['H Ha mpo-tekaHume moxapa
TOJBKO HA OCHOBAHHM (DH3HUECKHUX SKCIIEPHMEHTOBR?

4. VI3yunTs: TEOPHIO IOXapa H IPOIecC FOpeHus, Mepuoj| HapacTaHUs MOXapa B 3aKPBITOM
TIOMEIIEHHH [0 IOJIHOr0 OXBaTa IIAMEHEM, 4 TakKe CAMOCTOATENFHO OTBETHUTH Ha CIICIYOLIHE
BOIPOCHI 110 TEME:

1. Kakue pusuueckue GakTopsl IPHBOMIT K BO3HIKHOBCHHIO €CTECTBEHHOTO rasoobMeHa mpu
noxape?

2. KakoB ¢m3mueckuif CMBIC] IOHSTHS BBICOTHI HeHWTpaibHOM miockocTd? OT Kakux
apaMeTpoR OHA 3ABMCHT ¥ BCETNIA JIH CYIIECTBYET?

3. UeM OmpeneNIeTcsa PEXKIM ra3000MeHa KaX/I0ro IpoeMa i KaKuM OH MOXET ObITh?

4. B ueM cI0XHOCT KaPTHHBI ra3000MeHa IpHU moxKape?

5. MOJKHO JIH PacCUMTATh Ta3000MeH, He 3Has TeMIIEPATypPHOTO PeKMMa [0XKapa i HaoGopoT?

5. U3y4uTh: OCOGEHHOCTH pa3BHTH: IIOXKapa B JKWIBIX M OOIIECTBCHHBIX 3laHUAX, B
IIPOM3BOACTBEHHBIX M  CKJIAQJCKAX IIOMEIIEHHsAX, OCOOCHHOCTH pasBUTHA IMOXapa Ha
CeNBCKOXO03MHCTBEHHEIX 00BEKTaX M TPAHCIIOPTE, a TAKKE CAMOCTOSTEIbHO OTBETUTD Ha CIICAYIOIINE
BOIPOCEHI 10 TeMe:

1. IToueMy NpH MPOEKTHPOBAHHH YCTAHOBOK OOBEMHOTO TYIICHHS NOXKapa HHEPTHBIM ra3oM
JKeJIaTeFHO HCIIOJIB30BAHIE METOOB MATEMATHYECKOTO MOZIETHPOBAHHS OKapOB?

2. Kax ciefiyeT MOJu(hHIMpPOBATE ypaBHEH s IIOXKapa, YT06E! OHH YAHTHIBAIH PaboTy CHCTEMBI
NPOTHBOABIMHON BEHTHILILUA?

3. 3anumuTe COOTBETCTBYIOIINE YPaBHEHHUS OalaHca SHEPriuH U KUCIOPOAa;

4. B yeM CXOJHBI ¥ YeM OTJIMYAIOTCSA II0 CBOEMY BO3JCHCTBHIO HA THHAMHKY MMOXapa CHCTEMEI
MPOTHBOALIMHON BEeHTUNIAIMH H Ta30BOTO HOXKAPOTYIIEHUs ?
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5. O6BsacHUTE XapakTep MOCTPOSHHBIX rpadMKOB H UX B3aUMOCBS3b.

6. U3yunts: onmcaHue nporecca paclpOCTpaHEHHs I0XKapa, OPUEHTAalUsl IIOBEPXHOCTH H
HalpaBJIeHUE PAaCHpOCTpaHEHHS IUIaMeHH, (akTOphl, BIMSIONME HA CKOPOCTh PACIpOCTPAHCHHS
IUIAMEHH, a TAKXKE CAMOCTOSTENIEHO OTBETUTE Ha CISAYIOIIHE BOIIPOCHL IO TEME:

1. PacnonoxxuTe B psijy o Mepe yOBIBaHHA TOKCUYHOCTH ClieAyIonMe npoaykrtel cropanus: H20,
HCN, COCI2, HF, HCl, CO, H2;

2. IlepBast noMOLIb IPH OTPABICHUH YTapHBIM ra3oM;

3. Hammmure cxemy o0pa3oBaHus IPOAYKTOB IIOJHOTO H HEMNOJNHOIO CrOpaHus
IECHONIOIHCTHPOIA;

4, TloyeMy NpH TYNIEHHH IIEHOMOIHYPETAHOR (TEIIOM3OJSIMH, IOPOJIIOHOB) HEOOXOIMMO
HCTIONB30BaTh H30JMPYIOIIHH IPOTHBOTA3;

7. W3yuuTh: MpO3pavyHOCTh M CIUIONIHOCTH JBIMOB, KPUTHYECKHE CHTYallWH, CBS3aHHBIC C
3aJpIMJICHHEM MOMEIICHHM, pacdeT IyTeH SBakyalldd, a TaKXe CaMOCTOATENBHO OTBETHTH Ha
CJICAYIOIHE BOIIPOCHI II0 TEME:

1. Kak onpenenuTs BpeMs ocelaHus ApiMa?

2. Kak xapakTepH3ylOT KOHILCHTPAIlHIO YacTHI] B AbIMaX H KakKas KOHICHTpalusi CYUTaeTCs
OIIacHO#?

3. Uem 06ycIoBIIeHa ONACHOCTD IIPH paboTe MOKAPHAIX B 3abIMICHHOM IIOMEICHAN?

8. V3yunTh: yCIIOBHS BOSHMKHOBEHHS B3DHIBOOMACHEIX CMECEH, XapaKTEPUCTHKH 00BEMHOIO
B3pEIBA, MOIIHOCTH B3phIBA (PacyETHBIE MApaMETPhI), & TAKIKE CAMOCTOATE/IBHO OTBETHTH HA
CIIeIYIOIIHE BOIPOCHI MO TEME:

1. OTnuunTeNbHBIE IPU3HAKY B3PhIBaA [A30B CMECEI;

2. Ou3NYeCKUil B3pBIB, €I0 HCTOYHHUKH U IOCIEACTBHUA,

3. OCHOBHBIE TapaMeTpsl B3pbiBa BB: ckopocTs, AeToHamus, (pyracHOCTh, GpU3aHTHOCTD;

4. TpoTuI0BbIN 3KBUBaIEHT Ui BB 1 ra3oBo3aymHEX cMeceid;

5. MexauusMm nepexona ropeHus B IETOHALHIO IS I'a30B;

6. Xapakrep pa3pylIeHui Tpy ra30BOM B3pEIBE;

7. UyscTBHTENEHOCTE BB K ynapy, Hakaily, TPEHUIO, JIydy OTHs, ACTOHAIHH.

donn onemounsrx Martepuanor (®OM) ans  npoBeneHMs — aTTECTAMM  YPOBHSA
cOPMUPOBAHHOCTH KOMIETEHIMH O0ydaromuxcst 10 AUCHHUILIAHE ohopmisieTcss OTAEIBHBIM
JIOKYMEHTOM.

6. YYEBHO-METOJUYECKOE 1 UTH®OPMAILIMOHHOE OBECIIEYEHHUE

JUCIHUAIIIMHBI
6.1. KHHroo0ecne4eHHoCcThb
HanMeHoBaHUe TUTEPaTYpPbl: aBTOP, HA3BAHHE, BUL T'oxm KHUI'OOBECIIEYEHHOCTD
W3]aHNsA, W3aTebCTBO H3IaHHs

Hannuwue B anektporHoM Katamore 95C

OcHoBHas auteparypa*

1
1. OU3UKO-XUMHWYECKHE OCHOBBI Pa3BHTHA U TYIWICHUA
noxapa : yue6. nocobue / B.A. Jlesucunos, T.U.
Jlposnosa, I'.B. IInotunkosa, A.Il. Pemeros : noxn pex.
B.A. Jlesucunosa. — M. : UHOPA-M, 2018. — 176 c.— | 2018 http://znanium.com/catalog/product/913305
(Boicmee o6pasosaHue: Marucrparypa). —
www.dx.doi.org/10.12737/textbook_5ale5ac3320679.3010
6001. - Pexxum moctyma:
http://znanium.com/catalog/product/913305
2. IIporHo3MpoBaHKe MOC/eACTRHAI ONACHBIX (PaKTOPOB
noxapa [DnexTpoHHEIi pecypc]: yueOHoe nocobue/ —
NeKTpOH. TeKCTOBbIe JanHbIe.— Boporex: Boporexckuit | 2016 hitp://www.iprbookshop.ru/72934.html
TOCYIAPCTREHHEIH APXUTEKTYPHO-CTPOUTENBHBIN
yrupepeutet, 95C ACB, 2016.— 94 ¢.— Pexum focTyna:




Id

http://www.iprbookshop.ru/72934.html.— 3BC
«IPRbooks»
3. IIporaosupoBaHue ONacHEIX (PAKTOPOB Mmoxapa
[Snextponnslif pecype]: Kype nexumit/ — DneKTpoH.
TEKCTOBBIE aHHbIe.— Boponesxk: Boporexckuii
TrOCYIapCTBEHHbIH apXUTEKTYPHO-CTPOHTENbHBII 2015 http://www.iprbookshop.ruw/55022 html
yuusepeutet, I5C ACB, 2015.— 100 c.— Pexum
noctyna: http://www.iprbookshop.ru/55022.html.— 3BC
«IPRbooks»

JlomonHuTenbHas JuTEpaTypa

1. @enopos B.C., [IpoTHBONIOKApHAd 3aLIUTA 3AaHHI. 2016
KOHCTpYKTHBHBIE U IUTAHUPOBOYHEIE pelIeHus | YueOHoe

nocoGne / ®enopos B.C., Konuyuos B.H., Jlesurckuii B.E.

- M. : H3parensctBo ACB, 2011. - 176 ¢. - ISBN 978-5- http://www.studentlibrary.ru/book/ISBN9785

03093~ - Tekcet : anextponnstii // IBC "KoHcynsTant 93093 .html
crygenra” : [caiir]. - URL :
http://www studentlibrary.ru/book/ISBN978593093 .html. -
PexuM DOCTYMA : TIO TIOATHCKE.

2. ®énopos B.C., OrnectoifkocTs 1 MOKapHAL ONACHOCTD 2016
CTPOMTEJbHBIX KOHCTPYKIHit / @&nopos B.C., JleButckuit
B.E., Moygancxknii U.C., Anexcanapos A.B. - M. :
WsparensctBo ACB, 2009. - 408 ¢. - ISBN 978-5-93093- http://www_studentlibrary.ru/book/ISBN9785

641-4 - Tekcr : anextponusiii // DBC "KoHcynerant 930936414.html
crynenta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN97859309364 14.ht
ml . - Pesxum A0CTyna . o moanucKe.

3. Mxptsrues O.B., HaaexxHOCTb CTPOUTENBHBIX 2006
KOHCTPYKIMH npy B3pbIBax K noxkapax : Monorpadus /
Mkxprerder O.B., Joposxkunckuii B.5., Cunopos [I.C. - M. :

Hsparenscteo ACB, 2016. - 174 c. - ISBN 978-5-4323- http://www.studentlibrary.ru/book/ISBN97835
0176-5 - Tekcr : anextpoHHbIi // 3BC "KOHCYnbTaHT 432301765.html
crynenra" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785432301765.ht

ml . - PesxxuM focTyna : no nofimncKe.

6.2. Ilepuoguyeckne U3aHANA

1. Bezonacuocts B TexHochepe. Hayuno-meronudeckuii u uHdopManuoHHbi xypHan. 2006-
2018 [Dmextpommbii pecypc] / OOO "Hayuno-msmaremsckuii mnentp WHOPA-M"
https://znanium.com/catalog. php?item=magazines#none.

6.3. UnTepHeT-pecypcenl
1. Hayunslii HHTEpHET-XKypHAI «HAVUHBIN XXYPHAJI «ITOXXAPBI U YUC». [DnexTpoHHbIit
pecype] https://academygps.ru/nauka-5/nauchnye-zhurnaly-i-publikatsii-52/nauchnyy-zhurnal-
pozhary-i-chs-221/.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUILINHBI

JU1s peaH3aniy JaHHOM JAWCIMIUIMHEI IMEIOTCS CIEIMAIbHBIC IOMEIIEH s JUIs IPOBECHAS
3QHATHH JEKIMOHHOTO THIIA, 1abopaTopHOro THIIA, IPYIIOBBIX M HHAMBH/IYATbHBIX KOHCYIBTAIAM,
TEKYINEro KOHTPOJISL U IPOMEKYTOUHOH aTTeCTallud, a TAKXKe MOMEINEeHUS UL CaMOCTOSITETFHOH
paboTBhIL.

JIaGopaTopHsle paboThl TpoBOAsATCS B ayaurtopmm 333-3. Jlna mpoBeneHHs 3aHATHR 110
JTMCLMIUIMHE AMEETCS Cleytomee 000pyL0BaHuE:

1. ITpoexrop NEC NP905, skpan.

2. Kommsrorepst (15 mTyk) ¢ MpemycTAHOBIECHHOM ONEPAIlHOHHON CHCTEMOH Windows u

IPHKIATHEIM TporpamMmMHsIM obecrieuennem Microsoft Office, «DeHHKCY.



PaGouyio nporpamMmy cocTaBmi @M( / ( /?"f? rap /}L j (d

7 (@10, nomxHocts, noafincs)

Penensent

(npeacraBuTens paboOTOMATENS) 3aMECTUTENh HAYANBHUKA YueGHOro nyukTa 1 orpsiza & i

IPOTHBOLOXKAPHOH ci1yk0b1 10 Bragumupckoit o6nactu, Jlonroa Mpuna Mropesna fﬁ 74.-’%‘
(MecTo paGoTEI, JOMKHOCTE, @HO, noanuce) J

IIporpamma paccyoTpena i ,0/106pera Ha 3aceanmy Kadeaper b

Tpotoxkon Ne_ 4 b o1 2:0.0% 3 roma. .
3aBeyrommii Kadempoit ‘—%{’_’ € A

" (®HO, noamucs)
PaGouas nporpamma paccMoTpeHa u 0100peHa
Ha 3aCe/IaHAH Y4eOHO-METOMIECKOM KOMHCCHH HanpaBneHm 20.05. O
Iporoxon Ne %, OT jﬂ’l Oéd roja
IIpencenarens KOMHCCHH \—’ﬁ JL

(tI)HO JOJKHOCTb, TIO/IINCH)

JIMCT NEPEYTBEPKIEHUS
PABOYEI IPOI'PAMMBI JUCIUILIAHBI

Paboy4as nporpamma onoGpena na 20 /20 y4eOHBIi rosa
ITporoxon 3acenanus xadbenpsr Ne OT roga
3aBenyromuii kadeapoit

Pabouas nporpamma o106pena na 20 /20 y4eOHBIi rosa
IIpoToxon 3acemanus xadenpsr Ne oT rojaa
3asenyromuit kadempoi

Pabouas nporpamma oo6pena ua 20 /20 y4eOHBIH roja
IpoToxon 3acenanus kadenpsr Ne oT roga

3aBexyromuii kadexpoit
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JIUCT PETUCTPAIIMY USMEHEHUWI

B pabo4yo nporpaMmy AUCLHUILINHEL
Mooenuposanue nosicapoe
oGpasoBatenbHOM NporpaMmsl HanpasieHus oarotosku 20.03.01 Texuocgepnasn 6ezonachocmp,

HanpaBleHHOCTh: besonacnocms mpyoa (bakanaspuan)

Homep BHeceHbl M3MEHEHHA B YacTH/pa3/iebl Hcnonaurens OcHoBaHue
H3MEHEHHA pabodel nporpamMMel ®HO (HoMep u j1aTa poToKoNa
3acenanus Kadeapsi)
1
2
3asenyromuit Kadempoit /

Hoonuce SHO




