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1. IHEJH OCBOEHHUSA TUCHUAITIJINHBI

Lens oCBOEGHMS JUCLMIUIMHBI - TOJNydeHHe OOYYalOIMMMKCA 3HAHWH M HABLIKOB 110
TMIPOTHO3HPOBAHHMIO KPUTHYECKHX CHTYallMH, KOTOPEIE MOTYT BOSHUKHYTH B XOJI€ PA3BUTHS MOXapa C
IOMOIIBIO  NOCTPOCHHsS ~MATEMaTHYECKHX MOJEeNed B  CHEIHAIH3MPOBAHHOM  IPOrPaMMHOM
obecneueHHH.

3ajauu: m3ydeHHe MOIENEH pasBHTHS IMOXapa B NOMEIICHHH, OOyueHHe MeTojaMm pacdera
JMHAMHKH ONIACHbIX (paKTOpOB MoXkapa, OIeHKa BIHSHHS Pa3IHYHEIX IPOTHBONOXKAPHBIX MEPOIIPHSITHIT
Ha WX BEIIMYMHY.

2. MECTO JUCHUIIJIMHLI B CTPYKTYPE OIIOII BO

Mucuummina «MoeTHpoBaH#e HOKAPOB» OTHOCHTCS K BAPHATHBHOM UaCTH.

IIpepeKBH3UTHI MMCIUILTMHEL: TUCIHUIIIMHA ONHPACTCS Ha 3HAHMUS, MOJIYYEHHbIE B XOE H3YYeHHs
JAUCIUIUTMHEL «HopMaTHBHOE oOecreucHHe IOXKapHOH 0e30macHOCTH HpeanpusaTusy, «CHCTEMBI H
CpeicTBa NIPOTHBOIMOXKAPHOH 3allUTHD, « KOMITBIOTEpHEIC TEXHOJIOTHIY», « T€OpHs rOPEHHUs U B3PHIBAY,
«IIporao3upoBaHue ONacHBIX (GaKTOPOB MOMKAPaY.

3 IVIAHUPYEMBIE PE3YJIBTATBI OBYYEHUS IO JUCIUIIJIMHE

[InaHupyeMble pe3ynbTaTsl OOYUEHHS [0 IMCLMIUIMHE, COOTHECEHHBIE C IUIAHHPYEMBIMH
pesynpTatamu ocBoerus OITOTT

Kon dhopmupyembix YpoBeHb OCBOSHUS [InanupyemMsie pe3ynbTaThl 00yYEHHs 10 JUCIIUILIHHE
KOMIETEHIUH KOMIMETEHIIUH XapaKTepu3yloLLHe Tansl (HOPMHPOBAHMSA KOMIIETEHLME
(moxkasaTesin OCBOEHHS KOMITETEHLIH)
1 2 3
OIIK-1 YaCcTHYHOE - 3HaTh COBPEMEHHBIC TCHACHLIMH Pa3BHTHI MATEMATHYECKOIO
MOJIEUPOBAHKHA ~ MOXKapoB B oOjacTH  TexHocepHOii
GezonacHOCTH;

- YMETb WCMOJIb30BaTh DPa3JIMYHbIE MPOTPAMMHBIC MPOLYKTHI,
HO3BOJISIOIME MOJIEJIMPOBATL Pa3BUTHE OMACHBIX (JAKTOPOB
no)kapa;

- BJIAJEThb CNOCOOHOCTBIO HCIONB30BaTh 3HAHMA B CBOEH
npodhecCHOHANTBHOM EATENEHOCTH.

ITK-15 YacTHYHO® - 3HATb METOJHKY IIOCTPOEHHA MAaTEeMaTHUYECKHX MOJENeH
Pa3BUTHSA MOKapa U 3BaKyaLHH JIOEH;

- BJIANETh CHOCOGHOCTBIO TMPOHM3BOJMTE OIEHKY BIMAHMS
TIPOTHBOIOXKAPHBIX MEPONPHATHH Ha AWHAMMKY TOKapa M
3BaKyallHd M3 TIOMELUEHHS C TMOMOLUBK KOMIBIOTEPHBIX
MoJeneii;

- yYMeThb pa3pabaThiBaThb MaTeMaTH4YeCKHe MOJIEIM Ha OCHOBE
NO3TAYKHOrO TUIaHA MW COCTABNATH MPOTHO3BI BO3MOMKHOTO
Pa3sBUTHS CUTYAIHMH.




4. OBBEM H CTPYKTYPA JUCIHUIIJIUHBI
TpymoeMKoCTh JUCHHIUIMHBI COCTaBIgeT 4 3QYETHBIX €IUHHII, 144  u4aca
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CocrostHie MpoGeMbl H OCHOBHBIE
KOHTPOJIB
(H3HUCCKHE NPEAIOCHIIKH
3 HMcnonbzoBanne nporpaMMel «DeHIKe) 51712 |6 28 | 30 6/25 2 peHTHHr-
IUTS MOJIETUPOBAHHUS TIOKAPOB U KOHTpOJb
IBAKyalUuH JOeH.
4 Hcnons3opanue nporpammet «PyroSim» | 5 | 13-18 | 6 8 | 40 6/25 3 pefiTHHT-
M1 MOJIENIMPOBAHHS TI0KAPOB KOHTpONb
Beero 3a 5 cemectp: 18 36 | 90 16/29,6 3auer
Hanwuue B aucunnnune KIT/KP
Htoro mo aucuumwinne 18 36 | 90 16/29,6 3ayeT

Copepsxkanne JIEKIMOHHBIX 3AHATHI 110 THCIHILIHHE

Tema 1. «IIpoGiieMbl MOIETMPOBAHHS TTOKADOBY.

Beenenue. @opmupoBanme Teopud ropeHus. IloxapHas ONACHOCTH M Gopeba ¢ Hero.
DopMHPOBaHHE TEOPETHYECKHX OCHOB OGECTIEUeHHs TOXKAPHOI (Ee30MaCHOCTH. VYPpOBEHb HOKAPHOTO
pucka Ha manere. MozmenupoBaHue moKapos.

Tema 2. «Cocrosaue npobieMbl 1 0CHOBHEIE (DH3HUYECKHE MTPE/NOCHIIKI.

OcHOBHas cHCTeMa ypaBHEHMii JByXMEPHBIX MAaTeMaTHUeCKHX MOeneii [IO3KapoB. Y CIIOBHS
O/IHO3HAYHOCTH M ANTOPUTMBI PEUIEHHS ypaBHeHUi. Anpobauus momeneil. IIporHosuposanue moeit
TEMIICPATYP M KOHIIEHTPAIM{ JUls pEeleHMs 3aia4 OOHApY)KeHHsl W DBAKyaIlHH JIFOEE. Junamuka
OMACHBIX (DaKTOPOB MOXKAPOB B NPOTSDKEHHBIX MOMEIIEHHAX [PH €CTECTBEHHOH M BEIHYK/ICHHOI
BEHTHJIAIMH. J[HHAMHKA PACHPOCTPAHEHHs ONACHBIX (DAaKTOPOB IOYKAPOB B CHCTEME MOMEIICHIIL
MonenupoBaHie poneccos TOPEH s H ra30a3p0o30JbHOTO TI0XKAPOTYIEHHL. [Tpumenenne TpexmepHoi
T0JIEBOH MOJIE/IH IIPH IIPOTHO3HPOBAHHE BO3MOXHOCTH BBOJIA IIOKAPHBIX II0JIpa3ICTICHUH IS TYIIEHUsI
MOKapoB B IOMENICHHSIX.

Tema 3. «Mcrmonbsopanue mporpamMmer «DeHHKE» JUI MOJEIHPOBAHMS [I0KAPOB M JBAKYAILAU
JTFOJIEN.

Bosmoxxnoctn mporpammer. Mutepdeiic monssosarens. OCHOBHBIE MaHesH KOMaHI U MEHH.
3arpyska mojutoxkku mpoexta. IlocTpoeHue cTeH, JBepeii, OKOH, 00BEKTOB, JCCTHHYHBIX IIPOJIETOB, U
ApYr¥X OSJICMEHTOB 3JaHMH. PaccTaHoBka moned mo rpymmam MoGmisHocTH. Mosjenuposanue
3BaKyaluu jronael. Mojeniuposanue noxxapos. ['eHeprpoBaHue oTyeTa.




Tema 4. «Mcrionp30BaHue mporpamMmet «PyroSimy is MOJIEIHPOBAHHS TOKAPOBY.
BosmoknocTn mporpammel. Mutepdeiic mosnpsosartens. OCHOBHBIE MaHe/H KOMaHJ/l ¥ MEHIO.
3arpyska MOJUIOXKKH IPOEKTA. Iloctpoennue creH, aBepeii, 0KOH, 0OBEKTOB, JIECTHHYHBIX IIPOJIETOB, U

JIPYTHX SEMEHTOB 311aHui. Paccranoka mojelt mo rpyniam Mo6umsHocTr. Monenuposanue HOXAPOR.
Hurepnperamus pesyisTaTos B «SmokeViewy.

Conepixanue 1a60paTOPHBIX 3aHATHI 10 JUCHMILIHHE
Tema 2. «Mcnonb3opanre nporpaMmbl «DeHHKE» JUTS MOLEIHUPOBAHUS MOKADOB H HBAKYALNH

JTIOAEH».
1. PaspaboTka Mosieneii pasBUTHS 0XKApOB U IBAKYALHH JIOLEH.

Tema 3. «Mcnons3oBanue nporpaMMel «PyroSimy Juis MoJieIMpoBaHus II0YKapOBY.

1. Pazpaborka Moneneii pa3uTs 0XKapoB U 06paboTKa Pe3yIIbTATOB.

S. OBPA3OBATEJIBHBIE TEXHOJIOTI'MU
B mpenmomasanmm  pucnummmeel  «MOJIEJIMPOBAHUE  TIOXKAPOB» HCIIOJb3YIOTCS
pa3HoobpasHble 06pasoBaTeTbHEIE TEXHONOTHH KaK TPAIHITHOHHEIE, TAK U C IPAMEHEHHEM aKTHBHBIX K
HHTEPAKTUBHEIX METO/IOB 00yUYEHH .
AKTHBHBIE H HHTEPAKTHBHBIE METOLI OGYUEHHS:
— HHTepakTHBHAas JeKuus (Tema Nel, Ne2);
— TIpynnoBas AucKyccus (TeMa Ne3, No4);

6. OLEHOYHBIE CPEJCTBA JUISI TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTH,
[POMEKYTOYHOM ATTECTAIIUU 11O UTOTAM OCBOEHMSI U CIIUTLTHHEI
1 YYEBHO-METOUYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOI PABOTHI
CTYJIEHTOB

3ananus 1s npoBeeHus peiiTunr-koaTposs Nel

1. «MuoxecTBEHHEI BEIGOP» [IpOrHO3upOBaHIE ONACHBIX (bakTOpoB MoXkapa HeOOGX0AUMO:

1) IIpu paspaboTke pexoMeHIAIHH 110 obecedeHnio 6e30macHoi 9BaKyaI|y JIFOJIEH IPH IoKape

2) Ilpu cosjauuu M COBEPIICHCTBOBAHHH CHCTEM CHIHAIM3AIMHM M ABTOMATHUCCKHX CHCTEM
HOXapPOTYLIEHHS

3) llpu pa3paboTke OmepaTHBHBIX [UIAHOB TYIICHHUS

4) Ilpu onenke HakTHUECKUX IPEETOB OTHECTOMKOCTH

2. «Ilpocroii BEIOOPY Kakoe MOHATHE MPEACTARNAIOT B KOJIMYECTBEHHOM OTHOIICHHH BeIHIHHAMM:
XapaKkTePHBIMH pasMEpaMH Ovara TOpPEHHs; CKOPOCTBIO BBITOPAHHUS; MOIIHOCTBIO TEILTOBBIIEICHHSL:
KOJIMIECTBOM I'®HEPUPYEMBIX 32 €AMHHUILY BPEMEHH B INITAMEHHON 30HE TOKCMYHBIX Ta30B; KOJHYECTBOM
KHCI0PO/ia, MOTPEOIAEMOro B 30HE TOPEHHS; ONTHYECKHM KOIHYECTBOM IBIMA, obpasyromerocsi B
oyYare ropeHus

1) ITnams

2) lloBbleRHas TeMIepaTypa OKpysKaromeii cpe sl

3) ToxcHuHBIE IPOAYKTEI TOpEHHS

4) et

5) llonwmxennas KOHIEHTpALHS KHCIOpoIa

3. «I1pocroti BEIGop» K omacHbIM (akTopam mosxapa 0THOCSTCS:

1) Tlnamst 1 CKpBI, MOBBIIEHHAs TEMIIEpaTypa OKPYKAIOIIEH CPesl, OTHETYIIAIIHE BellecTRa

2) ITlmamst W WMCKpHI, TIOBBIEHHAS TEMIEPATYpa OKPYKAIOIIEH Cpe/ibl, TOKCHYHbBIE IPOIYKTHI
TOPEHHs, ABIM, TOHW)KEHHASA KOHIIEHTPALHs KHCIIOPOa

3) OcKoNKY paspyNIHBIIHXCS ANNAPATOR, HIEKTPHYECKHIT TOK, paJIi0aKTUBHEIC BElleCTBA

4. «Ilpocroii BEIGOp» Kakoe MOHSTHE MPENCTABIAIOT B KOIMIECTBEHHOM OTHOLICHHH BEIHIHHON
NapUyabHON MIIOTHOCTH KOMIIOHEHTOB CPEIBL:

1) [Tnams

2) HoBblmeHHas TeMIepaTypa OKpyKaromei cpe/ibl

3) ToxcuuHble IPOYKTHI TOPEHHUS
4) e



5) IonmskeHHAs KOHLIEHTPAIMS KACIOPO/a

5. «IIpocroii BbiGOp» Kakoe moHsTHE NPENCTABIIOT B KOJIMYECTBEHHOM OTHOLICHHH MapaMeTpPOM,
Ha3bIBAEMbIM ONTHYECKONH KOHIIEHTPALIHEH:

1) ITnams

2) loBeImeHHAs TEMIIEPaTypa OKPYKAIOMIEH Cpe/Ibl

3) TokcHYHBIE TPOAYKTHI TOPEHHUS

4) Iemv

5) IonmxeHHas KOHIEHTPAIMS KHCIOPO/Ia

6. «MHoxecTBenHbIH BHIGOpP» Kakue BeIMYMHBI ABISIOTCA MAapaMeTpamMH COCTOSHUS Cpebl,
3aIIONHSAIOIIEH ITIOMEIEeHHe IIPH MOXKape:

1) Temneparypa cpezp

2) IlapnuaneHas MIOTHOCTE TOKCHYHBIX Fa30B

3) IapianpHas IIOTHOCTH KMCJIOPOAA

4) Ontuveckas IIOTHOCTH J{bIMa

7. «Ilpocroii BeIGOp» IlpeseNbHO JONMYCTHMOE 3HAYEHHE ONACHOTO (DAKTOpa IOKapa -
napiyansHoH MIOTHOCTH coctanseT 0,226 Kkr-M-3 [ ...

1) Kucnopona

2) Oxkwucu yriepona

3) Juokcuna yriepoa

4) Xnopucroro Bojjopoaa

8. «Kparkuii oTBeT» OCHOBBIBAIOTCS JIM COBPEMEHHBIE HAYUHBIE METOJbI IIPOTHOZUPOBAHUS
OnacHeIX (akTOpoB Moxkapa Ha MateMaTHueckoM mojenuposanun? 1. Jla 2. Her

9. «Ilpocroit BeIOOp» [lpenensHO JOIyCTHMOE 3HAYEHHE ONMACHOTO (aKTopa ToXKapa —
TEMIIEPATYPBI COCTABIISET ..,

1) 60 °C

2)70°C

3)80°C

4) 90 °C

10. «MHBOXeCTBEeHHBIH BBIOOP» MareMaTHuecKue MOIeNH IoXKapa B [IOMELIEHUH YCIIOBHO JESTCS
Ha BHIBL:

1) Uurerpaneusie

2) 3oHHEIE

3) Ilonessle

4) Obmue

11. «IIpocroii BeGOp» Kakas Mozenp moxapa I03BOJSET NOSYYHTh HHMOPMALMIO O CPEIHHX
3HAYCHHUAX APAMETPOB COCTOSIHHS CPeJIbl B MOMEIIECHHH JIIsl JIFOOOTO MOMEHTA Pa3BUTHSA 0Kapa

1) UuTerpansHas

2) 3ouHas

3) Iloneas

12. «IIpocroii BeIOOp» Kakas Mozens moxapa TO3BOJISIET MOMYYHTH MHGMDOPMALHIO O pazMepax
XapaKTePHBIX MPOCTPAHCTBEHHEIX (HPArMEHTOB NOMENIEHHS, BO3HHKAIOMHX [PH IOXKAPE, U CPEJTHHUX
[apaMeTPOB COCTOSHUS CPeIbl B HUX

1) UnTerpanpHas

2) 3oHHas

3) [loneBas

13. «IIpocroii BEIOOp» Kakas Mozmens moapa IO3BOJNSIET PACCUMTATH JUIsS JHOOOr0 MOMEHTA
Pa3sBUTHS [0apa 3HAYCHMS BCEX JIOKAIBHBIX NMAPAMETPOB COCTOSIHHS BO BCEX TOYKAX MPOCTPAHCTBA
BHYTpPH TIOMEIICHHS

1) UaTerpansuas

2) 3ouHas

3) Ilonepas

14. «Ilpocroii BEIGOp» Kaxas monens moskapa sipjisieTcss Hambolee CIOKHON B MATEMaTHYECKOM
OTHOINEHHUH

1) UuTerpansuas

2) 3oHHas



3) IMonesas

3apanns 1A IPOBeACHHST PEHTHHI-KOHTP oI No2

1. «IIpocroit BEIGOp» Kakas Mmarematdueckas Mojenb nmojkapa B CBOCH OCHOBE IIPE/CTABJICHA
CHCTCMOH OOBIKHOBEHHBIX B dEpeHIMANBHEIX ypaBHEHHH. VICKOMBIME (YHKIUAME BBICTYIIAIOT
CpenHeoOBeMHbIE MAPAMETPEI COCTOSIHHS CPEIBL, HE3ABUCHMEIM apTYMEHTOM SIBIISETCS BpeMst

1) UnrerpanpHas

2) 3oHHas

3) Ilonesas

2. «IIpoctoit BeIOOp» Kakas maremMaTHueckas MOJEINb noxapa B OOLIEM Cily4ae COCTOMT M3
COBOKYITHOCTH HECKOJIBKMX CHCTEM OOBIKHOBEHHBIX AH(B(EepEeHIHATBHEIX YpaBHEHHMI. IlapameTpsr
COCTOSIHMSI CPEABI B KaXKJIOM IIPOCTPAHCTBEHHOM ()parMeHTEe IIOMEILEHHUS SBIISIOTCS HCKOMBIMHI
(DyHKUHSIMH, @ HE3aBHCHMBIM apryMEHTOM SBISETCsl BpeMs. MckoMbiME (DYHKIMAMHU SBISIOTCS Takke
KOOPIHHATEI, ONPEACTIAIOINE ITOJIOKEHHE TPAHHUI] XapaKTEPHEIX (PParMeHTOB IIOMEIEHHS

1) MnterpansHas

2) 3oHHas

3) Ilonesas

3. «Ilpoctoit BEIGOp» Kakas MaTeMaTuyeckas MOJENb M0OXKAPa COCTOUT M3 CHCTEMEI YpaBHEHHUH B
HaCTHBIX TMPOH3BOAHBIX, OMHCHIBAIONIMX IPOCTPAHCTBEHHO-BPEMEHHOE PACIIPEEICHAE TEMIEPATyp H
CKOPOCTEH Tra3oBOH cpenbl B IOMENIEHHH, KOHIICHTPAIMiA KOMIIOHEHTOB 3TOH CpeJibl, JIABJICHHH H
IJIOTHOCTEN

1) Uurerpansuas

2) 3oHHas

3) Ioneras

4. «Ilpocroit BeiGop» W3 ypaBHeHHI Kakoil MaTeMaTHYeCKOi MOJIENH TOXKapa MOXKHO IOJYYUTE
OCHOBHBIC IH({epeHnuanbble ypaBHEHHS HHTETPAIBHON MOMIENH T0XKapa, IyTeM HHTErPUPOBAHHA
IIOCTIEAHHX 110 00BbEMY MTOMEIICHHS

1) 3onHOI

2) [Toneoii

5. «Ilpocroit BEIOOP» C MO3MLMI TePMOAMHAMHUKH Ta30Bas CPela, 3allOJHSIONAS MOMEICHHE C
NpOeMaMH, KaKk 00BEKT HCCIIEIOBAHUS ECTb ...

1) 3akpeiTas TepMOIUHAMHYECKAS CHCTEMA

2) OTKpEITas TEpPMOAMHAMHYECKAS CHCTEMA

6. «Kparkuii otBer» IIpH 0JHOPOIHOM TEMIEPATYPHOM IIOJIE cpenHeoObEMHAS M CPEIHEMACCOBAS
TEMITEpaTypbl PaBHBI IPYT APYyry?

1) a

2) Her

21. «MuoxectBenHbI# BEIOOPY) K nuddepenunansHpM ypaBHEHHSIM 1105Kapa OTHOCSTCS

1) YpaBnenue matepuansroro Ganamca noxapa

2) YpaBHeHune H6anarnca macchl KHCIOpPoOaa

3) YparHenue Gananca TOKCHIHOTO [POJIYKTa TOPEHHS!

4) YpaBHeHHe OallaHca ONTHIECKOTO KOJTHYECTBA bIMa

5) YpaBHEHHE 3HEPrUH moKapa

7. «Kparknit otseT» B cucremy muddepeHnuansaeX ypaBHeHHIH okapa IpH peleHud Tpedyercs
¥ 100aBIIsITE anrebpanyeckoe ypaBHEHHE — YCPETHEHHOE YPaBHEHHE COCTOSHHSA?

1) la

2y Her

8. «lIpocroit BrIGOp» CKOJIBKO HEH3BECTHBIX (YHKIMIA cojepxar nATh JuddepeHIHaNbLHBIX
YPaBHEHHH 1oxapa?

1)4

2)5

3)6

9. «IIpocroit BeIGOp» ITpK moxape B MOMEIEHHH, 110 KAKOMY 3aKOHY PaclpelensioTCs HapyKHBIE
TaBIICHHs BAOJIb BEPTHKAILHOM OCH

1) Mo nune#inomy 3axony



2) Henuneiino

3) Ilo mapabonuyeckomy 3aKoHy

10. «IIpoctoit BeIGOPY» IpH mOXKape B NOMEIEHHH, TI0 KAKOMY 3aKOHY pacrpenensercs JaBleHue
BHYTPH IOMEILIECHHS BJIOJIb BEPTHKATBHOH OCH

1) Ilo nmuueitnoMy 3akony

2) Henuneiino

3) Tlo napabonuueckomy 3aKomy

11. «Ilpocroii BeiGop» ITpu mokape B MOMEIIEHHH, HA BCEX YPOBHSX, PACIIONOKEHHBIX BBIIIE
IJIOCKOCTH PaBHBIX JAaBJICHHH, BHYTPEHHEE JIaBJICHHE. . .

1) Menbme HapyKHOTO

2) Bosbie HapysxHOTO

3) PaBHO HapyxHOMY

12. «Ilpocroit BeiGop» Ilpu moxape B moMeleHUH, Ha BCEX YPOBHSX, PACIIONOKEHHBIX HIDKE
IUIOCKOCTH PaBHBIX JABIICHUMH, BHYTPEHHEE JaBJICHHE. . .

1) Mensiie HapyKHOTO

2) bonbmie HapysxHoro

3) PaBHo HapyxHOMY

13. «MuoxecTBeHHBIH BBIGOP» JIisi MPUOMIKCHHON OLEHKH BEJIMYMHBI TEIIOBOTO IOTOKA B
OTpaXICHHsI IPHMEHSIOT OCHOBAHHEIE HA PE3YNILTATaX SKCIEPUMEHTAIBHBIX UCCIICIOBAHMI

1) OMmupuyeckue METOIEI

2) [omysmnupuyeckue METOIBI

3) AHAIMTHYECKHE METOBI

3ajanus Qs NpoBeeHNs! peliTHAr-KOHTPO.IsT Ne3

. «Ilpocro#i BHIGOp» PexcuM mnokapa, TpH KOTOPOM BBITOPAHHE TOPIOYHX MAaTEpHATIOB
XapaKTCPU3YeTCs HAMMIHEM JIOCTATOYHOTO KOJIMYECTBA KHCIIOPO/(a, HA3BIBAIOT TIOXKAPOM, ...

1) PerynmupyembmM Harpyskoi

2) PerynupyeMbIM BeHTHIIAIHE

2. «Ilpocro#t BEIGOp» PexxuM moxapa, TpH KOTOPOM BEITOPAaHHE TOPIOYHX MaTEpPHAIIOB
XapaKTEpU3yCTCS TEM, YTO KHCIOPO/Ia B OMEILEHHH MAJIO ¥ CKOPOCTh TEILIOBBIACIICHHS TUMATHPYETCS
KOJIMYECTBOM IIOCTYNAIOIIEr0 H3BHE KHCIIOPOAA, HA3BIBAIOT [I0KAPOM, ...

1) PerynupyembIM Harpyskoi

2) PerynupyemMbiM BeHTHIIAIHEH

3. «llIpocro#t BEIOOp» st pemieHus cucTeMsl mu(QepeHIHATEHBIX YPaBHEHHH IIOXapa B
[IOMEILEHUH TPUMEHSFOT

1) AranuTHYeckue MeTOIBI

2) HucIeHHBIE METOIBI

3) CraTHCTHYECKHE METOIBI

4. «llpocroit BEIGOP» B HMHTErpaybHO MaTeMATHYECKOH MONENH HAYAIBHOH CTAIHH noxapa,
NOJNYYEHHOH ¥3 JW(QepeHIManbHbIX  ypaBHEHHI MOXapa, MOXHO HE YUMTHIBATE  UNEHbL,
cofeparue. ..

1) Pacxox Bo3myxa u3 OKpyiKaroliei arMocdepsl B IIOMEIeHHE

2) Pacxon rasos

3) CxopocTh BBITOpaHHs

4) Maccy ra3oBoii cpejibl, 3anoHsIONmes! moMeleHme

5. «Kparkuii oTBeT» B OTIHYMH OCHOBHOH CHCTEMBI ypaBHEHHI [0apa, B HHTErpajbHOM
MATEMATHYECKOH MOZICIH Ha4aIbHOM CTa/IMHU MoXKapa Kax/0e Tu((hepeHIHanbHOe YPABHEHUE SBIITETCS
YPaBHEHHEM C pa3feNdOIUMHCS TIepeMEHHEIMH

1) Ma

2) Her

6. «llpocroii BeIGOp» B Qopmyne T.I. Mepkymkunoit, FO.C. 3otoBa, B.H. THMOmEHKO s
pacteTa KpUTHICCKUX 3HAYCHHH BCEX CPEIHMX I1apaMETPOB COCTOSHHS Ta30BOH CpPeIbl B OMEIEHHH
OBLIH yCTaHOBJIEHBI IIPE/IENBHO JOIYCTUMBIE 3HaueHus O] B pe3yJibTare...

1) UncneHHBIX SKCIIEPUMEHTOB

2) OrpoMHOro 4HcIa MeIMKO-GHOIOTHYECKHX H QH3NUECKHX SKCIIEPUMEHTOB



3) IIpoBenieHUst aHATHTHYECKUX PACUETOB

7. «Kparkwuit oTBeT» - 18 - @oOpMyTy, JUIsl pacueTa KpUTHYECKO# POIOJIKHUTENBHOCTH [10JKapa mnpu
ropernn IDK, pexomeHmyemyio rocyqapcTBEHHBIM —CTaHZAPTOM, MOKHO IPHMEHATh, KOrJa
TPONOIDKUTENHHOCT HAYANLHOM CTaii 0apa MHOTO 60IbIle BpeMeHH cTabumu3artiy roperns K

1) Ma

2) Her

8. «Ilpocroif BEIGOp» 30HHEIE MaTeMaTHUYECKHE MOJENH IIOKAapa B IIOMEMIEHWH B OCHOBHOM
HCIIOJIB3YIOTCS IS HCCIIEIOBAHHS IMHAMUKH OIACHBIX (HaKTOPOB 10Xkapa

1) B naganbHO# cTagun moxapa

2) st moGoii cramuu noxapa

3) B xoHeuHoii cTamun noxapa

9. «MHoOXecTBeHHBIH BHIGOP» B TpPex30HHOH MaTemaTHyecKod MOJIeIH H0JKapa BBIIEIIEM
CIIETYIOIIHE 30HBI:

1) KonBektusHOM cTpyn

2) IlpunoToI04YHOro HarpeToOro rasa

3) Hapy»xHoro Bo3myxa

4) XonomHoro Bo3myxa

10. «IIpocroit BEIGOP» [l Kakux Momenel pe3ysbTaTsl PEUIeHUs TOIydaroTcs B (opMe mojei

CKOPOCTEHf, TeMIIepaTyp, KOHIEHTPAIMi TIPOJlyKTOB TOPEHHS M KHCIOPOJIA B JH000H MOMEHT BpPEMEHH
IIPOTEKaHUS TT0XKapa

1) UnTerpansueix

2) 30HHBIX

3) IoneBBIx

1. «IIpocroii BEIGOp» CocTosHEE 0GBEKTa, MPH KOTOPOM C YCTAHOBJIEHHOM BEPOATHOCTHIO
HCKJIIOYACTCS BO3MOIKHOCTh BO3HHKHOBEHHMS M PA3BUTHS I10XKapa M BO3JCHCTBHUS HA JOJAEH OMACHBIX
(axTopos moxapa, a Take 0GeCIiedHBAETCS 3aIHTA MATEPHATBLHBIX [IEHHOCTEH - 9TO

1) IoxapHas GezomacHOCTh

2) oxapHas npodunakTHKa

3) IloxapHas OmmacHOCTB

12. «Ilpocroii BeIGOp» Peanusariust kakux MojieNIeil OTpaHHYEHa YPOBHEM COBPEMEHHBIX 3HAHHIL O
TakMX,  HalpUMEp,  ABJICHUSX, KAk  TypOyNeHTHOCTh W paAMallHOHHO-KOHBEKTHBHEIA
TEMIOMACCONEPEHOC B NOTTIOMAIOIIEH B PACCEHBAIOIIEH Cpejie

1) UuTerpansueix

2) 30HHBIX

3) TloneBwIx

Bonpocsr st 3auera

1. KakoBbl oOmue cBeneHHS O MeTOHaX MPOTHO3ZHPOBAHHS ONACHBIX (pakTOopoB moOXapa B
MOMEIEHHH?

2. TlepeuncimTe onacHble (HaKTOPEI, BO3AEHCTBYIONIHE HA JIFOIEH U MaTepHalbHEIC IIEHHOCTH.

3. KaxoBbl Tp BH/Ia MaTeMaTHYECKHX Mojieieif okapa B IOMeLIeHuH?

4. OxapaxTepu3yiiTe HHTETPATBHYIO MATEMATHYECKYIO MOJIENb TOKAPA B [IOMELICHHH.

5. KakoBEl HCXOZHBIE TONOKEHHS H  OCHOBHBIE  OHSTHS HHTETPaIbHOTO  METOJA
TEPMOJANHAMHYECKOTO aHaIM3a 10xkapa?

6. 3006pasute cxeMy nosxapa B IIOMEIICHHH.

7. 3amnmte uepeHnuaIbHble YpaBHEHHS MOXKApa.

8. Kak pacripe/IeNsioTcs B pacuuTHIBAIOTCS JABIEHHS 110 BHICOTE TTOMEIEHHS?

9. PacckakuTe Mpo TIOCKOCTD PABHBIX JABNEHHIT H PO PEXKUMEL paboTHI mpoema.

10. Kax paciipesieNsioTest i pacuMTHIBAIOTCS Hepenabl AaBIeH il M0 BEICOTE MOMELIEHIS?

11. 3anummre $popmymEr s pacdera pacxoja rasa, BbIGPAacEIBAEMOrO 4yepe3 IpsIMOYTOJIBHBII
IIPOEM.

12. 3anmumre Gopmynel [T pacdera pacxopa BO3/yXa, MOCTYIAMOIIETO 4yepe3 NpAMOYTOJIbHBIN
IIPOEM.

13. Kak y4uTEHIBaIOT BIIMSIHHE BETPA HA ra3000MeH?

14. KaxoBa mpuGimKeHHas OLleHKa BETHMYHHbI TEIUIOBOTO MOTOKA B OrpaXkieHus?

15. Pacckaskute npo SMIMPHYECKOE METOMIBI PACUETA TEIJIOBOTO MOTOKA B OrpaskJICHHUSI.



16. PacckaxuTe Ipo NmoIyaMIHPHYECKHE METOBI PAacYeTa TEIIOBOTO MTOTOKA B OrpasKIECHUS.

17. Pacckaxnte mpo MeTOIBI pacuera CKOPOCTH BEITOPAHHS TOPIOYHX MaTe€pHalloB U CKOPOCTH
TETUIOBBLICIICHUS.

18. KaxoBBI peXHMBI IOXAPOB, HA3BIBAEMBIE I10KAPAMH, peryJiupyeMbIMH Harpys3koit u
BEHTHJIAIIHENA?

19. KakoBbl cxema KpyroBOro pacmpOCTpaHEHHs ITAMEHH I10 IOBEPXHOCTH CJIOS TOPIOYEro
MaTepuaia i COOTBETCTBYIOIIME PAaCYETHEIE (POPMYIILL.

20. Yro Taxoe (yHKIHS pexuma moxapa?

21. Kakopa MaTeMaTH4ecKas IOCTAHOBKA H METO/EI PEIEHHUs 3a1a9H O nporsozuposanuu O®IT na
OCHOBE HHTETPAJIbHOH MAaTEMaTHYECKOH MOJIEITH I103Kapa B IOMEIIEHUU?

22. Ilpusenute KnaccHpUKALML HHTErPATBHBIX MOJIENIEH I0Kapa.

23. PacckaxuTe NpO HHTETPANBHYI0 MATEMATHUECKYH) MOZEND nmokapa Uil HCCJIEAOBaHHsI
munamuky O®IT 1 po ee yHCIeHyIO peanu3anuio.

24. KaxoBel MHTErpaJbHas MaTeMaTH4eCKas MOJIE/b HAYaIbHON CTauH oxapa M pacyer
KPUTHYECKOH IIPOJOIDKHTENBHOCTH noskapa? [locTanoBKa 3a/1aun U ee peleHue.

25. Kak paccunTaTh KpHTHUECKHE 3HAYEHHS CPEJIHMX IAPAMETPOB COCTOSIHHS cpensl B
NOMEIIEHUU?

26. Uro Takoe 30HaNBHAS MaTeMaTHYECKas MOJIENTb TI03KAPa B TOMEIEHHH?

27. N306pasuTe cxeMy TPeX30HHOH MOJENH 110XKapa.

28. Pacckaxure mpo pubdepeHImaTLHbE (IONEBBIE) MATEMATHYECKHE MO/ICIH rnoxapa B
IIOMEIIEHHH.

CamocrosiTensHast paboTa CTy/IEHTOB

1. Mi3yunte: ¢akropsl, ausiomue Ha pacnpocrpanenne O®II, HOpMAaTHBHEIE XOKYMEHTHI B
obnactu mpornozuposanus O®II, obmme mpencrapneHds o MojenupoBanun O®II, a Ttaxxke
CaMOCTOATEIHO OTBETUT HA CJIELYIOMINE BOIIPOCHI 110 TEME:

1) xakoBBI 11eNH IIporHo3upoBanus ODI1?

2) jaiite onpenenenue noxapy u O®IT;

3) mepeunciuTe npeaensHo gonycrumbie ODIT;

4) Ha KaKHe KIacChl ENATC] MaTeMaTHIeCKue MOIENH TI0Kapa.

2. V3yunth: OnucaHue npolecca pacpoCTpaHeH s MIAMEHH, PACIIPOCTPAHEHHE TIAMEHY BBEPX,
BHH3, IIOJI yIJIOM, BIHMAHHE TOJIIMHEl TOPIOYEr0 BEIIECTBA, IUIOTHOCTH, TEILIONPOBOJHOCTH,
TETUIOEMKOCTH, BIHSHHE YCIOBHH OKpYy)XalomleH cpelpl, a Takke CaMOCTOSTENBHO OTBETHTh HA
CJICIYIOIIUE BOIPOCHI T10 TEME:

1. Kakue Qusnyeckue spieHus BIHSIOT Ha PACTIPOCTPAHEHHE MTOKAPa?

2. Tlepeuncnure (hakTopel, BIUSIONIME HA CKOPOCTh PACHPOCTPAHCHHS IUIAMEHH IO TOPIOYHM
MaTepuaam;

3. OxapakrepusyiiTe noxapHsIii GaKTop - MIaMs 1 HCKPEL;

4. OxapakTepu3yiTe noxapHsIi (pakTop - MOBBINEHHAs TEMIIEPATYPa OKPYKaroIIeit CpeJibI;

5. Oxapakrepu3syiiTe MOXKapHbIH (aKTOp - TOKCHYHOCTH IIPOAYKTOB TOPEHHS M TEPMHUECKOTO
pa3noKeHus;

6. OxapakTepusyiTe OXapHBIH (aKTOp — JBIM.

3. Wsyuuts: Teopus moxkapa u mpornecc ropenus. Hauansueii sram [oxapa B 3aKpPBITOM
TIOMEIICHHH [0 MOJIHOTO OXBaTa IUIAMEHEM, & TaKKe CaMOCTOATeIbHO OTBETHTh HA CIIEIYIOIIHe
BOIIPOCHI TI0 TEME:

1. B 4em 3aKiII09aeTCst OCHOBHAA CIIOKHOCTE HCCIIE/IOBAHMS T103KApa KaK (PH3HIECKOTO ABJICHHS?

2. TlosicHWTE CYIHOCTE METO/a AHAIM3A CIOKHEIX IPOLECCOB;

3. Kakue cBotictpa roproueii Harpysku (I'H) u kakuM o6pasoM BIHSIOT Ha JUHAMHUKY TOXapa |
€ro onacHbIX pakTopos?

4. ITlouemy HeBO3MOXHO MOAPOOHO W3yuuTh BIMSHHE cBoiictB ['H Ha [IpO-T€KaHHe IoxKapa
TOJIBKO Ha OCHOBaHHH (DH3HYECKHX IKCIIEPUMEHTOB?

4. MI3y4uTb: TEOPHIO MOXapa M IPOLECC TOPEHHS, MEPHOJ HAPACTAHHS HoXkapa B 3aKpBITOM
TIOMEIICHUHE IO IIOJIHOTO OXBaTa IUIAMEHEM, a4 TAK)KE CaMOCTOSTENBHO OTBETHTh HA CJIEIYIOLIHE
BOIIPOCHI 110 TEME:



1. Kaxue dusmaeckne (akTopsl MPHBOAAT K BOHHKHOBEHHIO €CTECTBEHHOrO Ta3000MeHa IpH
noxkape?

2. KaxoB (usnyeckuit CMBICI MOHSATHS BBICOTHI HEUTPANBLHON IIIOCKOCTH? OT KaKHX apaMeTpoB
OHA 3aBMCHUT ¥ BCET/Ia JIM CYILECTBYET?

3. HeM ompesienseTcs peKUM ra3000MeHa KaXI0ro IpoeMa ¥ KaKHM OH MOXKET OBITh?

4. B yeM cI0XHOCTE KapTHHBI ra3000MeHa IIpU Hoxkape?

5. MOXHO i paccynTaTh Ta3000MeH, He 3Hasi TEMIIEPATyPHOTO PEXHMA 1105Kapa H Hao60poT?

5. W3yuuth: OCOOCHHOCTH pa3sBHTHS MOXAapa B KHJIBIX M OOIIECTBEHHBIX 3/aHHAX, B
NPOM3BOACTBEHHBIX M CKIQACKHX  IIOMEIIEHMsX, OCOOEHHOCTH  pa3BUTHS  I[OXapa  Ha
CENMBCKOXO03SHCTBEHHBIX O0BEKTAX M TPAHCIIOPTE, a TAKXKE CAMOCTOSTENBHO OTBETUThH Ha CIEAYIONIHE
BOIIPOCHI TI0 TEMeE:

1. IloueMy TpH TpPOEKTHPOBAHHH YCTAHOBOK OOBEMHOTO TYIICHHS IOXKAPAa HHEPTHBIM Ta3oM
KEJIATENIbHO UCII0NIL30BAaHHE METOJIOB MaTEMATHIECKOTO MOJIETTHPOBAHHUS TTOKAPOB?

2. Kak cnenyer mopuduuupoBaTs ypaBHEHHs [0Xapa, YTOObI OHH YYHTHIBATH PaGOTy CHCTEMBI
IPOTHBOJBIMHOM BEHTHIISILIHH?

3. 3anmMImKTe COOTBETCTBYIOIME YPABHEHHS GalaHca SJHEPIHH H KHCIOPO/IA;

4. B yeM CXOIHEBI M YeM OTJIMYAIOTCS IO CBOEMY BO3IEHCTBHIO HA IMHAMHKY IOXKAPa CHCTEMEI
IPOTHBOJIBIMHOM BEHTHIIALMH U I'a30BOTO MOXKAPOTYIIEHHS?

5. OObscHATE XapaKTep MOCTPOSHHBIX TPA(QUKOB H HX B3aUMOCBS3b.

6. M3yunth: ommcaHMe mpoIlecca pPaclpOCTPaHEHHsl MOXKAapa, OPHUEHTAlMs MOBEPXHOCTH W
HaIpaBJICHAC PACIIPOCTPAHEHUS IIAMEHH, (DAKTODEI, BIHSIOMHE HAa CKOPOCTh PACIPOCTPAHEHHS
IUIAMEHH, @ TAK)KE CAMOCTOSATEJIbHO OTBETUTE Ha CIE/YIOIIHE BOIIPOCHI II0 TEME:

1. Pacionoxute B psif 10 Mepe yOBIBaHHs TOKCHYHOCTH CIEAYIONIME IPOyKTh cropanns: H20,
HCN, COCI2, HE, HCI1, CO, H2:

2. Ileppast moMoIIb IPH OTPABICHHH YTapHBIM Ia30M;

3. Hanmmmre cxemy oO0pa3oBaHHS IPOAYKTOB TOJHOTO M  HEMONHOTO — CrOPAHMS
IIEHONOTMCTHPOIIA;

4. Ilouemy mpH TyIIEHHH TICHONONHYPETAHOB (TEIUIOM3ONAIMH, MOPOTIOHOB) HEOOXOMUMO
HCII0JIb30BATh H30IUPYIOMIHH MPOTHBOras;

7. VI3y4uTh: MpO3payHOCTh M CIUIOLIHOCTH JIBIMOB, KPUTHYECKHE CHTYyallHH, CBS3aHHBIC C
3aAbBIMICHHEM TIOMEINCHMI, pacyeT IyTeHd 3BaKyallUH, a TakXKe CaMOCTOSTENbHO OTBETHTh HA
CJIEAYIOIINE BOIIPOCEKI IO TEME:

1. Kax ompenienuts Bpemst OceqaHus Jpima?

2. Kak XapakTepusylOT KOHIEHTPALMIO YacTHIl B [BIMAX M KaKas KOHIEHTDAIAS CUHTACTCS
OIlacHoi?

3. Hem 00ycioBnieHa OIACHOCTE P paboTe MOKAPHBIX B 33 bIMIEHHOM ITOMEIICHHH?

8. M3yunTh: yCIOBHA BO3HHKHOBEHHS B3PBIBOOIACHBIX CMECEH, XapaKTepHCTHKH OOBEMHOTrO
B3pbIBA, MOIIHOCTE B3pHIBA (PacueTHBIC IApaMeTphl), @ TaKKE CAMOCTOSTENBHO OTBETHTH Ha
CIIEAYIOIIME BOMPOCHI IO TEME:

1. OTaMuKTeNbHEIE IPU3HAKH B3PHIBA TA30B CMECEii;

2. OHU3MYECKHH B3PHIB, €T0 HCTOYHHKH U IIOCIICCTBHS,

3. OcHoBHEIe mapameTpsl B3pbiBa BB: ckopocts, reTonanus, GyracHoCTh, GPH3aHTHOCTS,

4. TpoTHUIIOBEIH SKBHBaJICHT JU1st BB 1 ra3oBo3aymHeIx cMmecei;

5. MexaHu3M nepexojia rOpeHus B JETOHAIHIO IS Fa30B;

6. XapakTep pa3pylIeHHUil IpH ra30BOM B3phIBE;

7. HyscreutenbHocTs BB k ynapy, Hakay, TpeHwHIO, JIydy OTHsl, J€TOHAIIHH

@oH/T OIEHOYHBIX CpeACTB IIA IIPOBCIACHHS aTTeCTalllH YPOBHA C(bOpMHpOBaHHOCTH
KOMHCTEHHHﬁ 06yanOI.U;HXCH 10 JHCITMIIJIIHHE O(bOpMJI}IeTCFI OTACNIBHBIM JOKYMECHTOM.



7. YYEBHO-METOIUYECKOE U HH®OPMAIITMOHHOE OBECIIEYEHUE

JUCHUITJIMHBI
7.1. KHurootecne4eHHoCTh
HauMeHOBaHHe HTEPATYpPBI: aBTOD, HA3BaHMUeE, BHJ lon KHHUI'OOBECIIEYHEHHOCTh

H3JaHUS, U30ATENBCTBO H3/1aH =

KonuuectBo Hanmuue B aneKTpoHHOM
us
IK3EMILISPOB oubnmoreke Bnl'Y
H3JaHUH B

oubnuorexe Bal'yY
B COOTBETCTBHH C
dI'oC BO

2

3

OcHoBHas nuTepaTypa*

1
1. OU3UKO-XHMHYECKHE OCHOBBI PA3BHTHA M TYIICHHS
noxapa : yueb. nocobue / B.A. JleBucunos, T.H. JIpo3nosa,
I'.B. InotHukosa, A.I1. PenieToB ; nox pen. B.A.
Hesucunopa. — M. : UHOPA-M, 2018. — 176 ¢. —
(Briciuee obpasoBanue: Maructparypa), —
www.dx.doi.org/10.12737/textbook _5ale5ac3320679.30106
001. - PesxuM gocTyma:
http://znanium.com/catalog/product/913305

2018

http://znanium.com/catalog/produc

/913305

2. IIporHosupoBaHye NOC/EeACTBHI ONACHBIX (aKTOPOB
noxapa [DNeKTpoHHbIH pecype): yueGHOe nocobue/ —
DJIEKTPOH. TEKCTOBBIE JaHHbIe.— BOpoHEK: Bopouexckwuii
rOCYIapCTBEHHbIH apXHMTEKTYPHO-CTPONTEIbHBIH
ynuBepeuret, ObC ACB, 2016.— 94 c.— Pejxum noctyna:
http://www.iprbookshop.rw/72934.html.— DEC «IPRbooks»

2016

http://www.iprbookshop.ru/72934.
html

3. IlporHo3upoBaHHe OnacHLIX (GakToOpoB noxkapa
[nexTpoHHBIH pecypc]: Kype Jekuuii/ — DiekTpoH.
TEKCTOBbIE JaHHbIe.— BopoHex: BopoHexckuit
roCyIapCTBEHHBIH apXHUTEKTYPHO-CTPOHUTENIbHELI
ynusepeurer, 9BC ACB, 2015.— 100 c.— Pexum noctyna:
http://www.iprbookshop.ru/55022.htm].— DBC «IPRbooks»

2015

http://www.iprbookshop.ru/55022.
html

JlonoTHUTeIEHAA IHTEpATYpa

1. denopos B.C., IIpoTHBONOKapHas 3alIKTa 34aHMT,
KOHCTpYKTHBHBIE U INIAHHPOBOYHBIE pPELIEHNs | YueGHoe
nocodue / @enopos B.C., Konuynos B.U., JleButckuii B.E.
- M. : UznarensctBo ACB, 2011. - 176 ¢. - ISBN 978-5-
93093- - Tekcr : anexrponnsiii // D5C "KoucyasTant
cTyneHTta" : [caiir]. - URL :
http://www.studentlibrary.ru/book/ISBN978593093. html, -
Pexxum mocTyma : mo moamucke.

2011

http://www.studentlibrary.ru/book/
ISBN978593093.html

2. ®&nopos B.C., OrHecToHKOCTh U 1M0KapHAsA ONMACHOCTh
CTPOUTEJNIbHBIX KOHCTPYKIHI / ®Enopor B.C., JleButckuii
B.E., Momuancxuit U.C., Anekcannpor A.B. - M. :
H3narensctBo ACB, 2009. - 408 c. - ISBN 978-5-93093-
641-4 - Teker : anextpoHHbIH // IBC "KoHcynbranT
crynenta" : [caiit], - URL :
http://www.studentlibrary.ru/book/ISBN9785930936414.ht
ml . - PeXxM JOCTYNA : 10 MOMHCKE.

2009

http://www.studentlibrary.ru/book/
ISBN9785930936414.html]

3. Mxprteryes O.B., HanexHOCTh CTPOUTENBHBIX
KOHCTPYKLMIi [IPH B3pbIBax H Moxapax : MoHorpadus /
Mkprterues O.B., lopoxunckuit B.B., Cunopos JI.C. - M. :
Hznarenscteo ACB, 2016. - 174 c. - ISBN 978-5-4323-
0176-5 - Teker : anextponHsiii // 95C "KoHcymbTaHT
cryneHTa" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785432301765.ht
ml . - PeXHM J0CTYIa : 10 MOAMHCKE.

2016

http://www.studentlibrary.ru/book/
ISBN9785432301765.html




7.2. llepuoguyecKue H3AAHHUS

1. Besonacrocts B Texnocdepe. Hayuno-meromuueckuii u undopMammonnsrii sxypaan. 2006-
2018  [Omextpommeii  pecype] / OO0  "Hayuso-m3maTennckuii nentp  MHOPA-M"
https://znanium.com/catalog.php?item=magazines#none.

7.3. UuTepHeT-pecypcenl

1. Hayunsiit uareprer-xypaan « HAYUHBIA XXYPHAJL «[TOXKAPBI 11 UC». [Onexrponnbi
pecype] https://academygps.ru/nauka-5/nauchnye-zhurnaly-i-publikatsii-52/nauchnyy-zhurnal-pozhary-
1-chs-221/.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUILINHBI

Jlis peanusaniy JaHHOH JIMCHMIUTMHBI HMEIOTCS CIELHabHbe TOMEIICHHS Ui [IPOBEACHHUS
3aHATHE JIEKIMOHHOrO TUIA, TPYNIOBBIX W HHIMBH/YAIbHBIX KOHCYJILTAllH, TEKYIIEro KOHTPONII H
MPOMEXKYTOYHOI aTTECTAIMH, & TAKIKE TIOMEIIEHHS U CAMOCTOSTENBHOMH paboTHL.

[Ipaxtuyeckue paGoThl IIPOBOXSTCS B ayauTopuu. JIIsi NMPOBEICHHS 3aHSTHH MO MHCIHILIMHE
HMeeTes caeayromee o0opynoBaHue:

- TEPCOHANBHbIA KOMIBIOTEDP C INPEIyCTAHOBICHHOH OIEPAaNMOHHON cHcTeMoit Windows,
nporpamma « OeHuKCeY.
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(®HO, moamuce)
PaGouas mporpamma paccmoTpeHa u ofobpeHa Ha 3aceTaHHH y4e0HO-METOIMYECKOH KOMHCCHH
Hanpasnenus 20.03.01 Texuocdepnas 6e30macHoCTh

[Ipotoxon Ne 7 ot X 0P AE/Y rona W /Q]
L

Ipencenarens xomuccHu Awmmupceiinios I11LA.
(®HO, noanucs)
JIMCT IIEPEYTBEPKJIEHUS
PABOYEH ITPOI'PAMMBI JUCLIUTIIAHBI

PaGoyas nporpamma onobpena Ha yueOHBIH rox

ITporoxon 3aceanus kabenps: Ne oT rosia

3aBenyroumii kadempoii Awmmupceiinnos IILA.
Pabouas nporpamma o06pena Ha y4eOHBII rox

[Iporokon 3acenanus kapenpsr No oT roga

3aBenyromuuit kKaheapoi Awnmpceiinzos I11A.
Pabouas nporpamma omo6pena Ha yueOHEI roj1

ITpoToxon 3acenanus xadeaper No oT roxa

3asenyroumit kadeapoit Awmmupceiinnos I1LA.




JINCT PETUCTPAIIUU U3SMEHEHU
B pabouylo NporpaMmy JUCLHILIHHBI
MOJIEJIHPOBAHHE ITO)XAPOB

obpa3zoBaTenbHOM NporpaMMel HanpasieHus noarotosku 20.03.01 Texnocgepnasn 6ezonacrnocme,
HanpaBIeHHOCTE: bezonacnocmy mpyoa (6axanaspuan)

Homep Buecenbl u3sMeHeHUs B uacTH/paszessl Hcenonnurens OcHoBanue
HM3MEHEHHA paboueli nporpamMmeI [0)5(0] (Homep u gata npoToKoJIa
3acenanus kadbenpsr)

1

3aB. xadenpoii /
Hoonuce DQUHO




JIMCT INEPEYTBEPXK/JEHUWS1

PABOYEN [NTPOI'PAMMBI JUCLIUIIIMHBI

PaGouas mporpamma onobpena na 2020 /2021 yueGupiit ron

[Ipotokon 3acenanus kadeapbr Ne

3aBenyromuit kadenpoi

f

ot F/0F. 20 rona

Ammupceiinnos LA,

Pabouas nmporpamma onoOpena Ha
[Tporokon 3acenanns kadeapbr Ne

3aBenyroumit kadgeapoii

y4yeOHbIH roj

0T roga

Amupceiingon [1LA.

Pabouas nporpamma onoOpeHa Ha
[Ipotokon 3acenanus kadeapsr Ne

3aBenyiomuii kadeapoi

yueOHbIA roj

oT roga

Amupceinos 1A,
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