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Teopusi ropenusi u B3pbiBa
paboyast mporpamma JUCHUIUIUHBI (MOIYJIs)

Hanpasnenue noarorosku 20.03.01 Texnocdepnas 6e30macHOCTb
Hampasnennocts (mpoduis) be3omacHOCTh TEXHOTOTHYECKHUX TPOIIECCOB U MPOU3BOJICTB

Kranudukarus Bbakanasp

dopma o0ydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 33ET

Yacos 1o yaeOHOMY IJIaHy 108 Bupas! xoHTpOIIS:
B TOM YHCIIE: 3auer
ayAUTOPHBIE 3aHATH 10
camocrosiTelbHas paboTa 94
4acoB Ha KOHTPOJIb 4

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kypc 3

Bun 3anstuii v | Pl Hroro
Jlexun 4
IIpaxkTuyeckue 6 6 6 6
B ToM uucne uHT. 6 6 6 6
Wroro ayn. 10 |10 |10 |10
KonrakTtHas pabora |10 |10 |10 [10
Cam. paboTa 94 194 |94 |94
Yacel Ha KOHTPOJIb 4 4 4 4
Hroro 108 [ 108 | 108 | 108




[Iporpammy cocraBmi(u):
cm.np., B.A. Anopees

[pu pazpaboTke paboueii mporpaMMBbl IUCIUIDIHHEI (Moayast) "Teopus ropeHns 1 B3phiBa" B OCHOBY ITOJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajaBpuaT MO HAIPABICHUIO
moxrotoBku 20.03.01 TexrocdepHas 6e3omacHocTh (Mprka3 MuroOpHaykn Poccun ot 25.05.2020 1. Ne 680).

2. Yuebnsiit ttan: Hanpasnenue noarorosku 20.03.01 TexnocdepHas 6¢30macHOCTb
HanpaenenHnocts (mpo¢miib) bBe30macHOCTh TEXHOJOTHYSCKHX IIPOIIECCOB W MPOU3BOICTB, OIOOPEHHBIN YUYEHBIM COBETOM
®I'bBOY BO Yysamckuiit I'AY ot 14.06.2023 r., npotokos Ne 17.

PabGouast mporpamma JUCHMIUTUHBI (MOIYNS) MPOXOJUT COTJIACOBAHME C HCIOJIb30BAHMEM WHCTPYMEHTOB DJIEKTPOHHOM
HH(POPMAIIMOHHO-00Pa30BATENBHO Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3aBeayromuii kapempoit Makcumos A.H.

3aBexyromuii BeIycKarommei kagenpoit Mapaapees C.H.
[pencenarens MeToandeckoit komuccnu paxynprera [ aBpumos B.H.

JupexTop HaydHO-TeXHUYECKoi onbnmnoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | chopmMHIpOBaTH 3HAHKS O TEOPETHUECKUX OCHOBAX NPOTHOZUPOBAHUS YCIOBUH 00pa30BaHMsI TOPIOUUX U B3PHIBOOIIACHBIX
CHUCTEM, OIIpeeNIeHHs NapaMeTPOB HHULIMUPOBAHKS TOPEHHS U B3PbIBA U OLEHKU BO3MOKHOCTH IIEPEX01a TOPEHUS BO
B3DBIB;

1.2 HAay4YUTb aHAJIU3UPOBATh NOTCHIHUAJIIbHYIO B3pbIBOOIIACHOCTDH cMeceit TOPHOYCTO C OKUCIHUTEIIEM, OTIPEACIIATH
TCPMOJUHAMUYICCKUC ITapaMETPhl TOPCHUS U B3PbIBA,

1.3 | 00yauTH METOIaM pacyera JaBJCHUS B YIapHBIX BOJIHAX M IPOTHO3HPOBAHMS pa3pyIIArOIero ACHCTBHS B3phIBa.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huka (paznen) OIOIT: b1.0

2.1 | TpeOoBaHus K npeABapUTEILHON OAT0TOBKE 00y4al0Ierocs:

2.1.1 | Hokconorus

2.1.2 | ®u3nonorus 4yeisoBeKa

2.1.3 | Beeaenue B mpodecCHOHATBHYIO A TETHHOCTD

2.1.4 | Oxonorus

2.2 | JMCUMIUITMHBI M NPAKTHKH, /Il KOTOPBIX OCBOEHHE JAHHO THCHUTLIMHBI (MOIYJIs1) HEOGX0MUMO KaK
npeaniecTByoNIee:

2.2.1 | Merposnorusi, cTaHIapTU3AIMS U CePTUDUKAIHST

2.2.2 | Hane)XHOCTh TEXHUYECKUX CHCTEM U TEXHOTEHHBIH PUCK

2.2.3 | YopasneHue TexHOCpepHO 0€30macHOCThIO

2.2.4 | [Ipon3BoACTBEHHAS MPAKTUKA, IPSIAUIIOMHAs IPAaKTHKA

3. KOMIETEHLIIY OBYYAIOIIETOCSl, °OPMUPYEMBIE B PE3YJILTATE OCBOEHUSI TUCLIMTLINHBI
(MOJY.JIST)

OIIK-2. CriocobeH obecrieunBaTh 6€3011aCHOCTh YEIOBEKa M COXPaHEHHE OKPY)KaIOIIel Cpe/lbl, OCHOBHIBASACH Ha MMPUHIIMIIAX
KYJIBTYPHI 0€30I1aCHOCTH M KOHIIETIIINH PUCK-OPHEHTHPOBAHHOTO MBIIIIICHHUS;

OIIK-2.1 HpI/IMeHSICT 3HaHUA IPUHIUIIOB KYJIBTYPBI 0€30I1aCHOCTH U KOHICTIONHUU PUCK-OPUCHTUPOBAHHOI'O MBIIIJICHUS

OIIK-2.2 Pemraer 3amaun oOecriedeHHsT 0€301IaCHOCTH YeIOBEKa M COXPAHEHNS OKPY)KAIONIeH cpeibl MPUMEHUTEIHHO K
TEXHOJIOTHYECKUM IIporeccam

OIIK-3. Crioco0GeH oCyIIeCTBIATE PO ECCHOHATBHYIO IS TEFHOCTE C YIETOM TOCYJapCTBEHHBIX TpeOOBaHHH B 00macTn
obecriedeHNst 6e30MaCHOCTH.

OIIK-3.1 Aranu3upyeT Ha MPaBOBOI OCHOBE SKOHOMUYECKHE ITPOOIEMBI, CBSI3aHHBIE C 00ecIIeYeHNEM TeXHOC(epHOH
6e3omacHoCTH

OIIK-3.2 OcymiecTBisieT UCIOIb30BaHUE B TEXHUUECKON JOKYMEHTAIlMM HOPMAaTUBHBIX TpeOOBaHUM B 00nacTi obecreueHust
06€30I1aCHOCTH

OIIK-3.3 Peanu3yeT anroOpuTMBI pelieHNs TIPOPECCHOHATBHBIX 337124 C UCTIOIb30BaHUEM TOCYAapCTBEHHBIX TPEOOBaHMIA B 00JIACTH
obecrniedeHNst 6€30MaCHOCTH

B pe3yabTaTe 0cBOeHHS THCHHILITHHBI 00yYAIONINTiCS TOKEH

3.1 (3HaTh:

3.1.1 |- ¢pu3MKO-XUMHUYECKHE OCHOBBI TOPEHUSI, TCOPUH TOPECHUSI, B3PhIBA;

3.1.2 |- OCHOBBI CHCTEMHOTO aHAJIN3a, MATEMATHUECKOTO MOAEINPOBAHUS SBICHUI U MPOLECCOB PEaIbHOTO MUPA;

3.1.3 | — TeopeTHUECKHE OCHOBBI IIPOLIECCOB FOPEHMS U B3PhIBA;

3.1.4 | — ¢pU3UKO-XMMHYECKHE ITPOIIECCHI, TPOTEKAIONINE B TOPIOYNX M B3PHIBYATHIX BEIIECTBAX;

3.1.5 |- mopaxatomire paKTOpHI ITOKapOB U B3PHIBOB;

3.1.6 | — ocHOBHEBIE TOPHOYXE 1 B3PBIBYATHIC BEIICCTBA U CII0COOBI UX KJ'IaCCI/I(I)I/IKaLII/II/I;

3.1.7 | — xnaccupuKanuo MPOLECCOB TOPEHHS U INIAMEHH, TUIIBI B3PBIBOB;

3.1.8 | — 0c0OOEHHOCTH TPOLIECCOB TOPEHHUS BELIECTB B PA3IMYHOM arperaTHOM COCTOSIHUY;

3.1.9 [— mepsl 6e30macHOCTH MU paboTe ¢ TOPIOYNMH BEIIECTBAMH.

3.2 | YMmeTh:

3.2.1 |- OIIPEACIIATE OCHOBHBIC (1)PI3H‘{€CKPIC XapaKTCPUCTUKHU OPIraHUYCCKUX BCUICCTB,

3.2.2 | — moab30BaThCs HOpMaTPIBHO-TeXHH'ieCKOﬁ ,E[OKyMeHTaLIHeﬁ 110 BOIIpOCaM I10Kapo- U B3pBIB06€30HaCHOCTI/I;

3.2.3 | — paccuuThIBaTh MaTepHaJIbHbIE OalaHCHI IPOLIECCOB TOPEHUSI BEIIECTB B

3.2.4 |- pa3nTMYHOM arperaTHOM COCTOSIHUH;

3.2.5 | — paccuuTHIBaTh OCHOBHBIE XapaKTEPUCTUKU U [IaPaMETPBhI IIPOLIECCOB TOPEHHUS U B3PhIBA.




3.3 | UmeTh HaBBIKM M (MJ1H) ONBIT JeSITEIbHOCTHU:

33.1

— BJIaACHUA METOJaMHU BBIACICHUA U OUNCTKHU BEUICCTB, ONIPEACICHUA UX COCTaBa,

332

— BJIaACHUA METOJaMU MPEACKa3aHUA MPOTEKAHUA BO3MOXHBIX XUMUYCCKUX peaKHI/Iﬁ " UX KUHCTUKY.

4. CTPYKTYPA U COAEPKAHUE JUCIUAIIIMHBI (MOZLY.JI5I)

HaumeHoBaHue pa3/iesioB H TeM /BH]T Cemectp / | YacoB | Komneren- | Jluteparypa | Unrte | Ilpak. | IIlpumeyanue
3aHATHA/ Kype o PaKkT. | moar.
Paznean 1. IIpouecc ropenust
O0mas xapakTepuCTHKa Ipoliecca 3 0,5 OIIK-2.1 J1.1J12.1 0,5 0 IIpobnemuas
ropenus /Jlex/ OIIK-2.2 JICKITHST
OIIK-3.1
OIIK-3.2
OIIK-3.3
OO61as xapakTepuCTHKa mpoiiecca 3 0,5 OIIK-2.1 JIL.1J12.1 0,5 0 Huckyccust
ropenus /TIp/ OIIK-2.2
OIIK-3.1
OIIK-3.2
OIIK-3.3
OO0mas xapakTepuCTHKa mpoliecca 3 10 OIIK-2.1 JIT.1J12.1 0 0 YcTHBIN OTBET
ropenus /Cp/ OIIK-2.2 Ha BOTIPOC
OIIK-3.1 JomartHss
OIIK-3.2 CaMOCTOSITEbH
OIIK-3.3 as pabora
KOHTPOJIbHAS
pabota
(TecTpoBaHmHeE)
Ipornecc roperns B Texnochepe /Jlex/ 3 0,5 OIIK-2.1 JI1.1J12.1 0,5 0 IIpoGnemuas
OIIK-2.2 JICKITHS
OIIK-3.1
OIIK-3.2
OIIK-3.3
[ponecc ropenus B rexnochepe /Tp/ 3 1 OIIK-2.1 JI.1J12.1 1 0 [pobGnemuas
OIIK-2.2 JIEKIUS
OIIK-3.1
OIIK-3.2
OIIK-3.3
IIpouecc ropenus B Texnochepe /Cp/ 3 12 OIIK-2.1 JI.1J12.1 0 0 VYcTHbll 0TBET
OIIK-2.2 Ha BOIIPOC
OIIK-3.1 Jomamusis
OIIK-3.2 CaMOCTOSITEbH
OIIK-3.3 as pabora
KOHTPOJIbHAs
pabota
(TecTupoBaHue)
Pacuer npouecca ropeHus: cocTaB roproueit 3 0,5 OIIK-2.1 JI.1J12.1 0,5 0 [Ipobnemuas
CMECH U pacyeT KOJMYECTBa BO3/1yXa, OIIK-2.2 JIEKIUs
HE0OXO0ANMOTO ISl TOPEHHUS, pacdeT OIIK-3.1
MPOAYKTOB cropanus /Jlex/ OIIK-3.2
OIIK-3.3
Pacuer npouecca ropenusi: cocTaB roprouei 3 1,5 OIIK-2.1 JIL.1J12.1 1,5 0 JHuckyccust
CMECH M pacueT KOJINYECTBA BO3AyXa, OIIK-2.2
HE0OXO0ANMOTO ISl TOPEHHUS, PacueT OIIK-3.1
npoaykToB cropanus /Ip/ OIIK-3.2
OIIK-3.3
Pacuer npouiecca ropenust: coctas roproueit 3 12 OIIK-2.1 JIT.1J12.1 0 0 YcrHbIN OTBET
CMECH U pacyeT KOJIMYECTBA BO31yXa, OIIK-2.2 Ha BOIIPOC
HE0O0X0IUMOTO JJIsl TOPEHUs, pacyer OIIK-3.1 JloMariuss
MpoaAyKTOB cropanus /Cp/ OIIK-3.2 CaMOCTOSITENIbH
OIIK-3.3 ast pabora
KOHTPOJIbHAS
pabora

(TecTpoBaHmHeE)




TepmoauHamuKa npoueccoB ropexust /JIex/ 0,5 OIIK-2.1 J1.1J12.1 0,5 IIpobnemuas
OIIK-2.2 JIEKIUS
OIIK-3.1
OIIK-3.2
OIIK-3.3
TepMoauHaMuKa mporeccoB ropenus /I1p/ 1 OIIK-2.1 JIL.1J12.1 1 Huckyccust
OIlK-2.2
OIIK-3.1
OIIK-3.2
OIIK-3.3
TepMmoauHaMuKa mpoieccoB ropenus /Cp/ 12 OIIK-2.1 JIT.1J12.1 0 YcTHBIN OTBET
OIIK-2.2 Ha BOIIPOC
OIIK-3.1 Homamnss
OIIK-3.2 CaMOCTOSITEbH
OIIK-3.3 as pabora
KOHTPOJIbHAS
pabota
(TectupoBaHue)
Pazgen 2. Kuneruka npouecca ropeHust
Tunsl TUIaMeH ¥ CKOPOCTh TOPEHUSI. 0,5 OIIK-2.1 JIL.1J12.1 0
Wuanmumanns npomeccos roperns /JIex/ OIIK-2.2
OIIK-3.1
OIIK-3.2
OIIK-3.3
Tunsl IIaMeH ¥ CKOPOCTh TOPEHUSI. 0,5 OIIK-2.1 JIT.1J12.1 0
Wannuanus npouneccos ropenus /Ip/ OIIK-2.2
OIIK-3.1
OIIK-3.2
OIIK-3.3
Tunsl IIaMeH ¥ CKOPOCTh TOPEHUSI. 12 OIIK-2.1 JIT.1J12.1 0 VYcTHbll 0TBET
Muunuanus npoueccos ropenus /Cp/ OIIK-2.2 Ha BOIIPOC
OIIK-3.1 JloManmHss
OIIK-3.2 CaMOCTOSITENIbH
OIIK-3.3 as pabora
KOHTpPOJIbHAS
pabota
(TectpoBaHme)
Kuneruka nporneccos ropenus /JIex/ 0,5 OIIK-2.1 JI.1J12.1 0
OIlK-2.2
OIIK-3.1
OIIK-3.2
OIIK-3.3
Kunernka npotieccos ropenus /TIp/ 0,5 OIIK-2.1 JI1.1J12.1 0
OIIK-2.2
OIIK-3.1
OIIK-3.2
OIIK-3.3
Kunerunka npormeccos ropenus /Cp/ 12 OIIK-2.1 JIL.1J12.1 0 VYcTHBIN OTBET
OIIK-2.2 Ha BOIIPOC
OIIK-3.1 Homarnss
OIIK-3.2 CaMOCTOSITENIbH
OIIK-3.3 ast pabora
KOHTPOJIbHAS
pabota
(TectupoBaHue)
Topenwne paznuaHbIX cucteM /JIek/ 0,5 OIIK-2.1 JI1.1J12.1 0
OIIK-2.2
OIIK-3.1
OIlK-3.2
OIIK-3.3
Tlopenne paznuusbx cucreM /IIp/ 0,5 OIIK-2.1 JI1.1J12.1 0
OIIK-2.2
OIIK-3.1
OIIK-3.2

OIIK-3.3




T'openue pasnuunsix cucrem /Cp/ 12 OIIK-2.1 JI.1J12.1 VYcTHbll 0TBET
OIIK-2.2 Ha BOIIPOC
OIIK-3.1 Jomamusis
OIIK-3.2 CaMOCTOSITEbH
OIIK-3.3 as pabora
KOHTpPOJIbHAS
pabota
(TecTupoBaHue)
Pa3gen 3. Teopus B3pbiBa
O6mue Bonpock! B3peIBa. THIBI 1 0,5 OIIK-2.1 J1.1J12.1
XapaKTEePUCTUKH B3pbIBa /JIek/ OIIK-2.2
OIIK-3.1
OIIK-3.2
OIIK-3.3
OO61ue Bopockl B3pbiBa. THIIBI U 12 OIIK-2.1 JIL.1J12.1 YcTHBIN OTBET
XapaKTepUCTHKH B3pbIBa /Cp/ OIIK-2.2 Ha BOIIPOC
OIIK-3.1 JomarmmHsis
OIIK-3.2 CaMOCTOSITEbH
OIIK-3.3 as pabora
KOHTPOJIbHAS
pabota
(TectupoBaHue)
OO61me Bopock! B3pbiBa. THIIBI 1 0,5 OIIK-2.1 JIL.1J12.1
XapaKTepUCTUKH B3pbIBa /I1p/ OIIK-2.2
OIIK-3.1
OIIK-3.2
OIIK-3.3
Paznen 4. 3auer
3aver /3auét/ 4 OIIK-2.1 JI1.1J12.1
OIIK-2.2
OIIK-3.1
OIlK-3.2
OIIK-3.3

5. ®OH/JI OIEHOYHBIX CPEJACTB

5.1. IlpumepHBIii NepevyeHb BOMPOCOB K 3a4eTy

1. Uctopuueckuit 0630p HcCle0BaHUH B JaHHON 00JIaCTH, COBPEMEHHOE COCTOSIHUE BOIPOCa.

2. OcHOBHbIE TOHSATUS TEPMOANHAMUYECKOI! crcTeMbl. [IepBblil 3aKOH TEPMOJIUHAMUKH B IPUI0KEHUH K POLIeCCaM TOPEHUS.
3. OCHOBHBIE TOHATHUS TEPMOANHAMUUYECKON CUCTEMBL. BTOPOI 3aKOH TEPMOJMHAMUKY B IIPUIIOKEHUH K IIpOLIECCAM FOPEHUSL.
3axoH 'ecca.

4. OCHOBBI XMMHUYECKOW KHHETUKU. CKOPOCTh XUMHYECKOH peakiuu. OOpaTUMOCTh XUMUYECKON PEaKLIUH.

5. OOpaTMOCTh XUMHUYECKON peakIny. 3aKOH JIeHCTBYomMX Macc. KoHcranTa paBHOBecus. Jlucconunanyst IpoayKTOB TOPEHHSI.
6. IloHsATHE O LENHBIX peakUusX. Pa3BeTBICHHBIEC U HEPA3BETBICHHbIE PEAKIIUU.

7. TennoBoe BocIlaMeHeHUE. BaysHue Temneparypsl U 1aBICHUS HA YCIOBUS CAMOBOCILUIAMEHEHMUS.

8. I'openne. O6ume npencrasieHus o GPU3NIECKOH KapTHHE Ipoliecca (CTallMOHAPHOE M HECTALMOHAPHOE TOPEHHE, TOMOTCHHOE U
TETEpPOTreHHOE TOPEHHUE).

9. JlaMmuHapHO€ ropeHue, HOpMalbHasl CKOPOCTb PACIPOCTPAHEHU IUIAMEHH, TEIUIOBAsl TEOPHsI PACIIPOCTPAHEHUS IJAMUHAPHOTO
TUIaMEHH.

10. 3aBHCHMOCTB CKOPOCTH T'OPEHHS YITIEBOAOPOAOB OT (PU3MKO-XUMUUECKUX CBOICTB TOILIMBA.

11. Tennora cropanus HU3MIAs U Beicias. TeIOTBOPHOCTh TOIUIMBA U TOPIOYEN CMECH

12. TloHsITHE 0 KOHLIEHTPAI[HOHHBIX MIPe/ieNiaX TOPEHHUSI U KPUTHUECKUX YCIOBHUIX YCTOMYMBOTO TopeHus. KoHIeHTpamoHHbIe
HpezieNbl paclpoCTPaHEHUs IAMEHH YIIIEBOI0POIO0B.

13. CrexnomeTprdaeckuii K03 GUINEeHT, KOIPPHUIIUESHT N30BITKA BO3IyXA.

14. T'opeHnue XumkocTel, MpomIecchl, COMPOBOXKIAIOIINE TOPEHHUE XKUAKOCTEH. CXxeMa ropeHHs KUIKOCTH CO CBOOOTHOM
MOBEPXHOCTH, CXeMa TOPEHUS apOB KUAKOCTH.

15. T'opeHue )KUIKOCTEN, TPOLIECCH], CONPOBOXKIAIOIINE TOPEHUE XKUAKOCTEH. ['openne karmn.

16. 'opeHne TBEPABIX BELIECTB, CXEMBI TOPEHHUS TBEPABIX BELIECTB.

17. NednarpaunoHHBIN B3pHIB B ra3ax, OOIIME TOHATHS C TOUYKH 3pEHHUsT 0€30IIaCHOCTH KU3HEAEATENEHOCTH.

18. Jeronanus. O0mue npeacrasienus Gpuznueckoro npouecca. ['uapoanHamudeckas treopust aeroHannu. O0mue cBeeHUs U3
TEOPHH yNapHBIX BOJH.

19. OcHOBHBIE ypaBHEHHS TCOPUH yIapHBIX BOJNH. [loHATHE yaapHOH annabaTel. YpaBHEHUS COCTOSHUS B IIpOIIecce
JIETOHAIIMOHHOTO MpeBpalleHus BemecTsa. Anuabdata ['loronuno.

20. B3pbIBono1o0HbIE IIpeBpallieHus BemecTs. SIBnenue B3pbiBa. Onpenenenus. OTIMUINTENbHbIE IPU3HAKH pOIecca.

21. SIBnenwne B3psIBa. CocTaB IPOIYKTOB B3pHIBA. KHcimopoauelii OanaHc.

22. IpenenbHbIe U KPUTHUECKUE YCIOBHS IPOTEKaHUS AeTOHAIMHU. [TOHATHE KPHTHUECKOTO U MIPEAEIFHOTO JUaMETPOB,




KPUTUYECKOH U MpeienbHON JJIMHBI, KpUTUUECKOH TonuHbI cios BB.

23. DHeprusi ¥ MOIIHOCTh B3pPHIBA.

24. Iopaxatontre GpaxTopsl B3pbBa. bpuzanTHOCTS U PyracHOCTh. Kymymsamms. Vcrons30BaHue B3pEIBa B TEXHOJIOTHIECKIX
npolueccax.

25. Knaccuduxaius roprounx BelecTB

26. [TonsTue o koadpunreHTe 30BITKA BO3MyXa CMECEH TOPIOYHMX Ta30B € BO3LYXOM.

27. B3ppiBaeMOCTh ra3oB, UX cMeceil 1 mbuTd. [Ipeaens B3ppIBAaeMOCTH.

28. INoxapoomnacHsle CBONCTBA BemecTBa. KOHIEHTpalnOHHbIe Ipe/iebl BOCIIAMEHEHUS U YCTOHYHUBOTO TOPEHUSI.
29. IlpuHuuUn onpeaeneHus U30bITOYHOTO JaBIEHUS, Pa3BUBAEMOTO NIPHU CTOPAaHUU

ra3onapoBO3/AYIIHbIX CMECEH B IOMEILIECHUM.

30. OcobenHocTH TYpOYICHTHOTO TOPEHUS

31. XapakTepucTUKU TypOyIEHTHOTO MOTOKA U €ro MapaMeTphl.

32. BrusiHue cocraBa cMecH M (PM3NKO-XMMHYECKUX CBOWCTB YIIIEBOAOPOAHBIX TOIUIUB HA CKOPOCTh TOPEHHUSL.
33. BiusiHue 1aBIEHUS U TEMIIEPATYphl CMECH HA CKOPOCTh TOPEHHSI YITIEBOAOPOIOB.

34. Mopenu TypOylneHTHOTO TOPEHHUS

35. BocrutaMeHeHHe KUIKUX TOILIUB.

36. ledmarpariioHHEIi B3pHIB. B3pBIB B 3aMKHYTOM COOPYKCHHUH, BBIICPKUBAIOIIEM B3PEIBHOE JIaBICHHE.
37. MednarpaiioHHBI B3pBIB. B3pBIB B TOMEIIEHIH, COOOMIAONIIMCS Yepe3 IIPOEM C APYTHM ITOMEIICHHUEM.
38. ednarpaioHHBbIi B3pbIB. B3pBIBBI B MOMEIIEHHUAX, IMEIOIINX OCTEKICHHbIE OKOHHBIE TPOEMBI.

39. JlelicTBHE B3pbIBa Ha OKPY)KaIOILYIO cpely. BpeiB B Bo3yxe.

40. [leficTBre B3phIBa Ha OKPYXKAIONIYIO cpemy. PasieT B3pBIBHBIX ra30B (UTypHBIX 3apsAI0B B BO3IYXE.

41. [leficTBHe B3pbIBa Ha OKPYXKAIOIIYIO cpeny. Bpems nelcTBus 1 IMIyAbC YAapHOIT BOIHEIL.

42. [lelficTBHe B3pbIBA HAa OKPYXKAIOLIYIO cpefy. 'alienne ynapHbIX BOJH.

43. 3aBUCUMOCTb CKOPOCTHU TOPEHNUS YIIIEBOJOPOIOB OT TEMIIEPATYPhI U 1aBICHUS.

5.2. IlpuMepHBIii NepedYeHb BONPOCOB K IK3aMEHY

He npenycMoTpeHO yIeOHBIM IIIIAHOM

5.3. TemaTuka KypcoBbIX padoT (KypCOBbIX IPOEKTOB)

He npemycMoTpeHO yIeOHBIM IITAaHOM

5.4. ®oHA OLIEHOYHBIX CPEACTB VISl MPOBEAeHNS TEKYIIEero KOHTPOJIS

Temartuka noknanoB u pedepaTon

1. Pa3BuTHeE mpe/icTaBIeHUI O TOPEHUHU U B3pbHIBE.

1. ®dusnueckue aceKThl MPOLIECCOB TOPEHUSL.

2. XMMHYECKHUE ACTIEKThI MPOIIECCOB TOPEHHUSI.

3. 'omo- u rereporeHHoe ropenue. ['oproyee BeniecTBo 1 roproyas CMechb. Y CIOBUSI BOSHUKHOBEHHSI TOPEHHUS.

4. Knaccudukarys roplodux TEXHOTCHHBIX BELIECTB M 0COOCHHOCTH MX TOPEHHMs: CTaJun Iporecca roperus. [Iponeccst,
MPOTEKAIOIUE MPU FTOPEHNH BEILECTB B PA3TMIHOM arperaTHOM COCTOSHHU.

5. MexaHu3Msbl pacIpoCTpaHEHUs IUIAMEHH.

6. Bus! (knaccuukanus) roproanx cmeceif. CKOpoCTh pacpoCTpaHEHHs TIIAMEHH.

7. ToprouecTh BellecTB. Y paBHEHUS TOPEHHS U COCTaB MPOAYKTOB CTOpaHHs. XapaKkTep cBeueHHs muaMeHu. [lonHoe u HemonHoe
cropaHue. BinsiHue npoykToB cropaHust Ha POLECC TOPEHHUS.

8. Cocras roprounx cMecel (HHANBHIyaIbHBIC U CI0XKHBIC BemecTa). CIIocoOB! 3aJaHns COCTaBa TOPIOYNX CMecei.

9. TepmoaMHAMUKa MIPOIIECCOB TOPEHUSI.

10. TemnepaTypa noxapa 1 TeMIepaTypa FOpeHus, CIoCOObl UX ONPEEIEHUs.

11. Pacuer anmnabaTuaeckoll TeMIepaTypbl TOPSHUSI.

12. CooTHOLIEHNUS BO3/LyXa U IIPOAYKTOB CTOPAHUS IPH TOPEHUH WHAUBHIYATbHBIX U CIOKHBIX BEIIECTB B PA3THIHOM arperaTHOM
COCTOSIHUH.

13. Buapl mnamenu. @poHT miIaMeHH, €ro CTPYKTypa U IepeMeleHHe.

14. Manmmars nponecca ropeHns. BiansHue pa3nnaHbx (akTopoB Ha BOSHUKHOBEHHE TOPEHHS.

15. TeroBoe camoBocmiiaMeHeHue. Bosropanue.

16. TemnepaTypa caMOBOCIIaMEHEHUS ¥ (h)aKTOPbI, HA Hee BIMAIOIIHE.

17. TemmepaTypa caMOHArpeBaHUs H CIIOCOOHI ee omnpeencHus. DakTophl, BIUIOMNE Ha TEMIEpaTypy caMoHarpeBanus. [Iepexon
CaMOHarpeBaHusl B TOpPEHUE.

18. TennoBoe caMOBO3rOpaHUe Pa3TUYHBIX OPraHUYECKUX U HEOPTaHUYECKHUX BEILECTB.

19. MukpoOHOJIOTHYECKOE CAaMOBO3TOPAHUE.

20. XvMH4eckoe caMOBO3TOpaHHe.

21. Teopuu ropeHHs ra30- U MapOBO3AYIIHBIX cMeceid. [10kapo- 1 B3pHIBOOMIACHOCTD CMECEH.

22. OnpeneneHne TeMIepaTyphl U JaBICHUS IPU B3PBIBE ra30- 1 MapOBO3IYIIHBIX CMECEH.

23. OnpenerneHne H30BITOYHOTO JTaBICHNS B3PBIBA [UIS PA3IMYHBIX BEIIECTB.

24. KoHIIeHTpaIlMOHHBIE IIPE/IEIIBl BOCIIAMEHEHHS 1 METOIUKH UX pacdeTa. Mcrnoap30BaHne KOHIEHTPAI[OHHBIX MIPEIEIIOB
BOCILIAMEHEHHUSL.

25. BrnsiHue paznnyHbIX (PaKTOPOB HA KOHLICHTPALMOHHBIE IIPEIENBl BOCIUIAMEHEHN (TeMIepaTypa, JaBJIeHUs], IIPUMECH,
TypOYIEHTHOCTD, HCTOYHHK 32)XUTAaHHS, arPETaTHOE COCTOSIHHE TOPIOYETO BEIIECTRA).

26. @akTopHl, ONMPEAEISIIOINE TOPEHNUs KUAKocTel. [Iporeccrl, mpoTeKarone Ipyu TOPEHNH KUAKOCTEH U UX BIUSHUE HA
CKOPOCTb BBITOpaHus. Bckunanue u BBIOPOC KUAKOCTU NIPU TOPEHHH.

27. OcoOeHHOCTH TOPEHUS TBEPIBIX BemiecTB. CTaauy TOpeHHs U MIPOIIECCH, TPOTEKAIONINE ITPH TOPEHUH TBEPBIX BEIIECTB




(TopeHHe METaJIOB ¥ APEBECUHBI, TUPOIIH3 MOTUMEPOB).
28.INoxxapHast OIaCHOCTb FOPIOYMX BellecTB. KaTeropuu nomemeHui 1o noxxapHoi OnacHOCTH.
29.Okonorudeckre NpobIeMbl, CBI3aHHBIE C IIPOLECCAMH TOPEHHUS B TeXHOC(hEpE.

6. YYHEBHO-METOANYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOIY JIA)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHas JIUTEpaTYypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komuu-Bo
JI1.1 | Anamsa B. J1. Teopus ropeHus 1 B3pbIBa: yIeOHOE MOcooue Cankr-IletepOypr: | DnekTpoH
Jlann, 2023 HBIA
pecype
6.1.2. lonoITHNTe/IBLHAS JIUTEPATYPa
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTtBo, ron | Komnu-Bo
JI2.1 |Kepyuenko JI. C., Teopust TopeHHs U B3pbIBa: yieOHOE mocodne Owmck: Omckuit DNeKTpoH
Yekycos M. C. rAv, 2018 HBIN
pecypce
6.3.1 IlepevyeHsb NporpaMMHOro odecrnevyeHust
6.3.1.1 | OC Windows XP
6.3.1.2 | Office 2007 Suites
6.3.1.3 | GIMP
6.3.1.4 | MozillaFirefox
6.3.1.5 | SuperNovaReaderMagnifier
6.3.2 Ilepevyenb HHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | OnekrpoHHast OMOIMOTEYHAs crcTeMa u3aareiabcTBa «Jlanpy. [ToaHOTEKCTOBAs 3IEKTpOHHAs OUOIHOTEKA.

VHnuBHIyanbHBIN HEOTpaHIMYCHHBIN TOCTYN Yepe3 GUKCHpOBaHHEIA BHEITHIH [P anpec akageMun HEOTrpaHUUYCHHOMY
KOJIMYECTBY IOJIb30BATENEH 13 II000H TOYKH, B KOTOPOI nMeeTcs 1ocTym k cetn MHTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCIHUIIJINHBI (MOLYJIS)

Aynutopus Bug padot

Hasnauenne

OcHaIIeHHOCTh

1-204 CP

ITomemmenue ais
CaMOCTOSATETBHON pabOTEI

Crouer (28 mit.), cTynbs (48 mrT.), mIKad M CTEIIIAXKH C JINTEPATYpOH,
KOMITBIOTEpHAS TEXHHUKA C BO3MOXKHOCTBIO ITOIKITIOUCHHUS K CETH
"NuTepHeT" U obecrieyeHneM JOCTYIa B 3JIEKTPOHHYIO
nHGOPMAMOHHO-00pa30BaTENBHYIO CpPeIy OpraHu3anum(4 mrT. ).

1-304 Jlex

VYueOHas ayquTopus

Onekrpomerpuueckuii Habop U11375 (1 mrt.), AaTYMK MATHUTHOTO
moist U11360 (1 tmr.), matyuk Toka Beicokoro cuutbl U11315 (1 mrt.),
OCHOBHOMH skcniepuMeHTanbHbIi cten U11380-230 (1 mT.), Mara3ux
conpoTuiieHH# (1 1IT.), TeHepaTOp CUTHAIOB HU3KOYACTOTHBIH [ 3-
118, ocrmmiorpad OX 8040 (1 mrT.), TanTec-0ycous (1 mrT.), 610K
nmutanus (1 mr.), peocrar (1 mrT.), Mummuammnepmerp (1 mr.),
KOMOMHHUpOBaHHBIH pubop (1 mrt.), amnepmerp (1 mT.), BOIETMETP
(6 1mT.), poToameMeHThI Ha mTaTuBe (1 MIT.), CTEHT IS COSTUHECHUS
¢doroanemenTos (1mT.), kadenpa sexTopa HacTombHas (1 mT.), mKad
JUTSL OJIKABI TITyOoKuit (1 mT.), JOCKa ydeHn4ecKasi HaCTeHHAs
TpexanemenTHas (1 mrT.), cremiax oqHOCTOPOHHHMA YCHIICHHBIN (2
IIT.), CTOJ ABYXTYMOOBHIiA (1 1IT.), CTOJI OJHOTYMOOBEIH (4 IIT.), CTON
yaeHudeckuit (12 mr.), cryn nomymsarkuii (1 mr.), cTyn yaeHHIecKui
Ha MeTaJTokapkace (24 1mrt.), mkad KHUKHBIA ¢ OCTEKICHHBIMU
JBepuamH (2 mr.), MeTayuTideckuii mkag (1 mrT.), OCBeTHTENb JOCKH
(1 mt.)

1-401 CP

ITomemenune s
CaMOCTOSTENbHON pabOThI

KommblorepHast TEXHHKa C BO3MOXKHOCTBIO MOAKIIFOUCHUS K CETH
"WuTepHeTr" U oOecrieyeHneM JOCTYNa B 3JIEKTPOHHYIO
HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEy OpraHu3aIuu (HOYTOYKH,
MIepCOHATBHBIE KOMITBIOTEPHI) (4 mIT.)




YuebHast aynuTOpus JeMoHcTpaoHHoe 000pynoBaHue (MHTepakTuBHasA focka SMART
Board 660 (1 mir.), komnbprotep B komiuiekTe: cuct.0mok CPU Intel
Core 13-10100, MonuTop Acer R240HYbidx 23,8", KnaBuatypa+
Mbiib A4 Tech (10 mT.), mepcoHaTBHBII KOMIBIOTED
"Undopmaruka" ¢ LCD monuTopoM (2 miT.) AOCKA ydeHUYECKas
HacTeHHas TpexnemenTtHas (1 mir.), kadenpa nekropa HactoabHas (1
1-309 Ilp IIT.), CTOJ MPEnoiaBaTeIbCKuil OJHOTYMOOBEIH (1 TIT.), CTYI
MOTyMSITKU# (9 WIT.), cTON KOoMIbIoTepHBIi (13 mT.), cToN
YYEeHHUYECKUH 2-X MeCTHBIH (16 1IT.), CTYN y4eHUYECKH Ha
MeTayutokapkace (29 mr.), mkad) KHIKHBIN ¢ OCTCKICHHBIMH
asepuamu (1 mrt.), yaeOHO-HaMIAAHBIE TOCOOHS: MH()OPMATMOHHBIH
crenp (1mrT.), AEMOHCTPAIMOHHBINA KOMIUIEKC
"MammuHoctpouTenbHoe yepuenue” (10 mr.)

8. METOAUWYECKHME YKA3AHUA JJISA OBYYAIOIIUXCA 11O OCBOEHHIO IUCIIMITJIMHBI (MOAY JIAA)

MeroaMKa U3ydeHHs AMCLUILUIMHBI IPeTyCMaTPUBAET HapsLy C JEKIUSIMU U NPAKTUYECKUMH 3aHATUSIMU, OPraHU3aLHIO
CaMOCTOSATETBHON pabOTHI CTYAEHTOB, IIPOBEICHNE KOHCYIIBTAIINH, PYKOBOJCTBO JOKJIAIaMH CTYAEHTOB JUIS BRICTYIUICHHS Ha
HAYIHO-IIPAKTHUECKUX KOH(EPEHIUAX, OCYIIECTBICHHE TEKYIIET0, IPOMEKYTOUHOTO (OPM KOHTPOIIS.

Cucrema 3HaHMH 10 AUCHUILUIMHE « Teopust ropeHust ¥ B3pbiBa» (GpopMupyeTcs B X0/ie ayAMTOPHBIX U BHEAYUTOPHBIX
(camMocCTOSTENBHBIX) 3aHATH. VCIIOIB3ys ISKINOHHBIN MaTepual, yIeOHHKH U yIeOHBIe TOCOOHS, TOMOIHATEIBHYIO INTEPATYPY,
TPOSIBIISISL TBOPUYECKUH TOAXO0, OaKkanaBp TOTOBUTCS K MPAKTHYECKUM 3aHATHAM, PACCMaTPHUBasi HX KaK IOMOIHEHNE, YIITyOJIeH e,
CHCTEMATU3aIMI0 CBOUX TEOPETHUECKUX 3HAHUI.

Jlst OCBOCHYSI IUCIUILIMHBI CTYAEHTaMH HE00XO0JUMO:

- MOCEINATh JEKIUH, Ha KOTOPhIX B C)KATOM M CUCTEMHOM BHJIE€ M3JIaraloTCsi OCHOBBI AUCLMIUIMHBL JAOTCS OLpPEIEIeHUs
HOHATHI, 3aKOHOB, KOTOPBIC JOJDKHBI 3HATH CTYACHTHI; PACKPHIBAIOTCS 3aKOHOMEPHOCTH (DU3HUECKUX SIBICHUH U IIPOLIECCOB.
CryzeHTy BasKHO HOHSTb, YTO JIEKIHs €CTh CBOCOOpa3Has TBOpUecKast popma caMocTosTeNIbHON paboTsl. Hano nmeITaThest crath
AKTHBHBIM COYYaCTHHUKOM JICKIIUH: AyMaTh, CPAaBHUBATh N3BECTHOE C BHOBB ITOJTydaeMBIMH 3HAHUSIMH, BOMTH B JIOTHKY H3JI0KCHHS
Martepuaa JeKTOPOM, CISTUTh 3a X0J0M €ro MEICIEH, 3a ero apryMeHTauel, HaXOUTh B HeH KaxKyluecs BaM ciaboctu. Bo
BpeMsI JIEKIIH MOXKHO 3aJ1aTh JIEKTOPY BOIIPOC, KeNaTeIbHO B MUCBMEHHON ()opMe, 4TOOBI HE MELTAaTh U HEe HapyIIaTh TOTUKH
npoBeneHus Jekiun. Ciymas JICKIHUIO, CleayeT 3a(UKCHPOBaTh OCHOBHBIE MAEH, ITOJI0XKEHNS, 00001IeH s, BBIBOABL. PaboTa Hax
3aITHCHIO JIEKITNHN 3aBepiIaeTcs goMa. Ha cBexxyro roytoBy (I1oKa erre JIEKIHS B TaMsATH) HaJj0 YTOYHHUTH TO, YTO 3aIUCaHO,
000TaTUTh 3alUCh TEM, YTO HE yIanoch 3a(UKCHPOBATh B XOJ€ JIEKIUH, 3aMHCaTh B BUJE BOIPOCOB TO, YTO HANO MIPOSICHUTH, 1O
KOHILIA TOHATh. Ba)kHO COOTHECTU MaTepHa JIEKIUU ¢ TEMOH y4eOHON MPOrpaMMbl U YCTaHOBUTb, KaKHe €€ BOIPOCH! HAIIIH
OCBEIIIEHNE B POCITYIITIAHHON JIeKIuH. Torna noie3Ho odpamarscs 1 K yaeOHHUKY. JIeKius 1 yaeOHUK He 3aMEHSIOT, a JOTIOIHSIOT
ApyT Apyra.
- MOCeNaTh MPAKTUUECKUE 3aHATHUS, K KOTOPBIM CIeAyeT TOTOBUTHCS M aKTUBHO Ha HUX paboTaTh. 3afaHUA K
MPaKTHYECKOMY Y 3aHSATHIO BBIACT MPETIO/IaBaTellb. 3aJaHie BKIIOUaeT B ce0s1 OCHOBHBIE BONIPOCHI, 33/1a4H, TECThI, pedeparsl 1
CaMOCTOSATETBHON paboTEI, IUTEpaTypy. [IpakTiueckne 3aHATHSA HAUWHAIOTCS C BCTYMUTEIRHOTO CIIOBA MIPEIoAaBaTeNs, B KOTOPOM
Ha3BIBAIOTCS 1IENb, 33JJa4H U BOIIPOCH! 3aHATHA. Ha NMpakTHUeckyX 3aHATUSAX pelIaroTcs 3a1auu, pa30uparoTcs TECTOBBIE 3aJaHUS U
3aJaHusl, BBIAAHHBIE U CAMOCTOSTENbHON paboThl. CTyAEHThI, IPOMYCTUBIINE 3aHATUE, UM HE TIOATOTOBUBIIMECS K HEMY,
[IPUITIAIIAIOTCS Ha KOHCYNbTALMIO K IIpenoaasartento. [IpakTudeckoe 3aHATHE 3aKaHYUBAETCS IIOJBEIEHUEM UTOIOB: BEIBOAAMU 110
TEMe W BBICTABJICHHEM OICHOK.

- CHCTEMAaTH4eCKH 3aHUMAThCS CAMOCTOSITENIbHON paboToM, KOTOpas BKIIFOYaeT B ceOsl U3ydueHHe MaTepHalioB YIeOHUKOB
U cTaTeil U3 IuTepaTypsl 10 (HU3KKe, pelIeHne 3a/1a4, HalllcaH!e IOKIaI0B, pedepaToB. 3anaHus ISl CAMOCTOATEIBHOM paboTh
BBIJIAIOTCS MTPENOaBaTENEM.

- 0] PyKOBOACTBOM IIPENIOAaBATENs 3aHIMAaThCS HAYIHO-HCCIECAOBATEIbCKON PabOTOM, YTO MpEeAIonaraeT BEICTYIUICHHS
C ZIOKJIalaMi Ha Hay4HO-NIPAKTHYECKNX KOH(EPEHIMAX U ITyOINKALUIO TE3UCOB U CTAaTEH MO UX Pe3ybTaTaM.

- IIPY BO3HMKAIOMINX 3aTPYAHEHHAX IIPH OCBOCHHH THCIUIUINHBI «TeopHs TOpeHus U B3pHIBa», IS HEYCIIEBAFOIINX
CTYAEHTOB U CTYJCHTOB, HE MOCEITAONINX 3aHATHS, IPOBOJISATCS ©KCHEACIbHBIC KOHCYIBTAINN, Ha KOTOPBIE IPHUTTIAIIAIOTCS
HEYyCIIEBAIOIUE CTYACHTEI, a TAKXKE CTYAEHTHI, HCIBITHIBAIOLINE TOTPEOHOCTH B IOMOIIH NIPENOAaBaTeNsl IPU U3yYeHUU
JUCHUIUIAHBI.

IMpwn n3ygennn qucnuuMHE! « TeopHs TOPEeHHs M B3PHIBaY» CIIEIYeT YCBOUTH:

TEOPETHIECKIX OCHOBHI IPOTHO3UPOBAHUS YCIOBHH 00pa30BaHMs TOPIOYMX M B3PHIBOOMIACHBIX CHCTEM;

olpezieneHNs TapaMeTpoB HHULIMHPOBAHNS TOPEHHSI U B3pbIBa U OLIEHKU BO3MOXKHOCTH I1€PeX0Jia TOPEHHUs BO B3PBIB;

aHaJIN3 IOTEHLIUAIBHOM B3pBIBOONIACHOCTH CMECEN TOPIOUETO C OKUCIUTEIEM, OIIPEAEISITh TEPMOAMHAMUUECKHE IIapaMeTPhbl
TOPEHHS U B3PHIBA;

METO/IBI pacyeTa JaBIeHHs B YIapHBIX BOJIHAX U IPOTHO3UPOBAHMUS pa3pyIIAIOIEro AeicTBHS B3phIBa.

MIPAJIOXKEHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AXTyanusupoBaHHas paboyas mmporpaMma paccMOTpeHa M ofoOpeHa Ha 3acelaHuH
oT

3aBenyromuii BEITycKatomen kadeapoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxTyanusupoBaHHas pabodas mporpaMma pacCMOTpPeHa W Oo0OpeHa Ha 3aceIaHhd
oT

3aBenyroluii BeITycKaroei kapenpoii

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvas mporpamMma pacCMOTPeHa W OMOOpeHa Ha 3aceAaHHU
oT

3aBeayromuii BRITYCKaroMIeH kadenpoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxTyanusupoBaHHas pabodas IporpaMma pacCMOTpPeHa W OI0OpeHa Ha 3aceHaHHd
ot

3aBenyroluii BeITycKaromen kapenpoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyromuii BeITycKatomen kapenpoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kapenpoi

BBIITyCKAIOMeH Kadenpsl, mpoTokox Ne

BBIITyCKAIoOmeH Kadenpsl, mpoTokon Ne

BBIITyCKatomed Kagenpbl, MpoTokos Ne

BBIITyCKatome Kadenpsl, mpoTokon Ne

BBIITyCcKatomed Kagenpbl, MpoTokos Ne

BBIITycKatomed Kagenpbl, mpoTokos Ne



