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110 HAIIpaBJICHUTIO ITOATOTOBKHU
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HaIpaBJIEHHOCTH (MPOdHUIIb)
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Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 1

dopma KOHTPOJIsA 3a4ér Hroro
Bun 3ansiTuit
Jlexumnm 16 16
JlaGopaTopHble 0 0
[TpakTHueckue 16 16
PykoBOACTBO: KypcOBBI€ pabOTHI (TIPOEKTHI) 0 0
IIpomexxyTouHas arrectraius 0,25 0,25
KoHnrakTHas pabota 32,35 32,35
CamocTosTenpHas padora 76 76
KoHTpoan 35,65 35,65
Hroro 144 144
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1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb ocBOEHUS JUCHUIUIMHBI — (OPMUPOBAHUE YIIIyOJIEHHOTO KOMILJIEKCA 3HAHUM, YMEHUH
U HaBbIKOB y MAarucTpaHTOB B 00JacTH NOJATOTOBKM U OOOCHOBaHMS IPOEKTHO-TEXHHUYECKUX
PELICHUH 110 COBPEMEHHBIM JHEPIeTUYECKUM TEXHOJIOTHSAM, IIPUMEHSIEMBIM B aBTOTPAHCIIOPTHBIX
CpencTBax.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCIMTUIMHBI U TIPAKTHKH, HA OCBOCHUU KOTOPBIX 0a3upyeTcs NaHHas qucuuiumHa: OcHoBa
Hay4HbIX HccienoBanuid; IlpoekTupoBaHne OOBEKTOB HHEPreTUYECKOrO MAIIUHOCTPOCHUS;
[Tpon3BoICTBEHHAS IPAKTUKA (MIPOCKTHAS IPAKTHKA).

I[I/ICI_[I/IHJII/IHBI " OpPaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC [[aHHOf/'I JUCHUITIINHBI HGOGXOI[I/IMO KaK
npenmectyromee: Co3gaHue W IMOCTAHOBKA HA TMPOU3BOACTBO OOBEKTOB HSHEPreTHYECKOTrO
MaIlIMHOCTpOeHUS, [IpoW3BOACTBEHHAs TpakTHKa (HAydHO-HCCIIENOBaTeNbCckas pabora) 4,
[Tpou3BoICTBEHHASI IPAKTUKA (TIPEIIUITIOMHAS TPAKTHKA).

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJIUpYyeMbIe
KOMIIETEeHIHH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

ITIK-1 Cnocoben
NPOBOJUTH HAYYHO-
UCCIICIOBATEIILCKUEC U
OTIBITHO-KOHCTPYKTOPCKHE
pa3paboTKu mpu
WCCJIEIOBAaHUH
CaMOCTOSITEIILHBIX TEM

[1K-1.1 ITpoBenenue
NATEHTHBIX UCCIIEJOBAaHUN U
OIIpeJIeJICHUE
XapaKTEPUCTHUK MPOAYKLNN

(yemyr)

3HaTh:

Hayuno-TtexHuueckas
JIOKYMEHTAIUs B
COOTBETCTBYIOIIEH 00JacTH
3HAHUH

OxpaHHbIE JOKYMEHTHI: IATEHTHI,
BBIIIOKEHHBIE U aKIEITOBAaHHLIE
3asIBKH

CormocTaBUTEIbHBIA aHAIN3
00BEKTa TEXHUKH C OXPAHSIEMBIMU
00BbEeKTaMU TTPOMBITINICHHON
COOCTBEHHOCTH

Mertob! onpeesieHus MaTeHTHON
YHUCTOTHI 00BEKTA TEXHUKHU
[IpaBoOBbIE OCHOBBI OXpPaHBI
00BEKTOB MCCIEIOBAHUS C
SKOHOMUYECKOM OICHKOMU
HCIIOIL30BaHUs 00BEKTOB
MIPOMBIIIITIEHHONW COOCTBEHHOCTH

YMmeTs:

O60CHOBBIBATH MEPHI IO
00€eCTeYeHNI0 MATeHTHOW YHCTOTHI
00BEKTa TEXHUKH

OO60CHOBBIBATH MEPHI MO
OecrpensiTCTBEHHOMY
MPOU3BO/ICTBY U pealln3aluu
00BEKTOB TEXHUKH B CTPaHE U 3a
pyOexom

OueHnBaTh MaTEHTOCIIOCOOHOCTD




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

BHOBb CO3/IaHHBIX TEXHHUYECKUX U
XYJ0KECTBEHHO-KOHCTPYKTOPCKHIX
peleHuit

Hcnons30BaTh METOAbI aHAIN3A
MPUMEHUMOCTH B 00BEKTE
HCCIIEIOBAHUM H3BECTHEIX
00BEKTOB MPOMBIIICHHON
(MHTEIIEKTyalbHOM )
COOCTBEHHOCTH

Onpenensts noka3arean
TEXHUUYECKOTO YPOBHSI 00bEKTa
TEXHHKHU

Bnaners:

Ornpenenenne 3a1a4 MaTeHTHBIX
HCCIIEN0BAHUN, BUIOB
HCCICIOBAaHNM 1 METOIOB UX
IIPOBEICHHS U pa3paboTKa 3a1aHHs
Ha MPOBEJICHHUE MATCHTHBIX
HCCIIETIOBaHUI

Ocy1iecTBieHne noucka u 0Tdbopa
NATEHTHOM U Ipyroi
JIOKYMEHTAITUU B COOTBETCTBHH C
YTBEPKJACHHBIM PErlIaMEeHTOM U
odopMIIeHHE OTYETa O TIONCKE
CucreMaTHu3anus U aHalIu3
OTOOpaHHOW JIOKYMEHTAIlUN
O6ocHoBaHMe pelIeHui 3a1a4
MMaTE€HTHBIMU UCCIIEIOBAHUSIMHU;
000CHOBaHKE TIPEIOKEHHI 110
TanbHeHImen esITeTbHOCTH
XO03SICTBYIOIIETO CyOBEKTa,
OCYIIECTBJICHUE TTOATOTOBKHU
BBIBOJIOB ¥ pEKOMEH AT
Odopmienue pe3ynbTaToB
HCCIIEIOBAHUI B BUJIE OTYETA O
MMaTEHTHBIX MCCIIET0BAHUIX

[1K-1.2 [IpoBenenue padbot
1o 00paboTKe U aHAIHU3Y
HayYHO-TEXHUYECKON
nHpopmanuu u
Pe3yIbTaTOB UCCIIEIOBAHUI

3HaTh:

AKTyaJlbHass HOpMaTHUBHAs
JOKYMEHTAIUs B
COOTBETCTBYIOIICH 001acTH
3HAHUH

Merto/1bl aHaMM3a HAYYHBIX
JTAHHBIX

Mertonbl U cpeacTBa
TUTAHUPOBAHUS M OpTraHU3aIUN
HCcCIe0BaHUM M pa3paboToK

YMmeTs:

IIpuMeHsATHh aKTyaIbHYIO




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

HOPMATUBHYIO IOKYMEHTALIUIO B
COOTBETCTBYIOIICH 001acTu
3HaHUI

OdopmItATh pe3yabTaThl HAYYHO-
UCCJIEJIOBATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKHX paboT

Bnaners:

OcyecTBiieHre pa3padoTKu
IUTAHOB M METOINYECKUX
HpOrpamMM HPOBEICHUS
YICCIIEZIOBAaHUN M pa3paboToK
Opranuzanus coopa 1 u3ydeHus
HAayYHO-TEXHUYECKOM
UH(POPMALIUH TI0 TEME
YICCIIEZIOBAaHHUN M pa3paboToK
[IpoBenenune anann3sa Hay4HbIX
JaHHBIX, PE3yIbTATOB
IKCIIEPUMEHTOB U HAOJIOACHUI
Ocy1iecTBIeHNE TEOPETHYECKOTO
0000111eH!S] HAY4YHbIX JaHHBIX,
PE3yJIbTaTOB HKCIIEPUMEHTOB U
Ha0JII0IeHN




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYLIETO

Monayab Bun . HaumenoBanue TeM 3aHATHIA KOHTpO
yueOHoi . Cemectp |O0bem, 4., banabl | UHTEepakTB, 4. | (HAaHMeHOBaHHe
(pa3neui) (yueoHO¥ paGoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
Monyis 1 Jlek Bsenenne. OCHOBHbIE OHATHUS JTAMUHAPHOTO U 1 2 — — Bormpocs! k 3k3aMeny
«Teopus TypOyJIEHTHOTO TOPEHUS
TOPEHUS U Ip Onpenenenre HOpMaabHONU CKOPOCTH 1 2 — — [IpakTnueckas padbota
0COOEHHOCTH pacnpocTpaHeHUs TIaMEHU BOJIM3H CBEYU Nel
CrOpaHUs B 3aKUTaHMs
[OPLIHEBBIX Jlex Oco0eHHOCTH pacTpoCTpaHEeHHUs JIAMEHH B 1 2 — — Bormpocs! k 3k3ameny
NIBUTATEISX MTOPUIHEBBIX IHEPIE€TUYECKUX YCTAHOBKAX
BHYTPCHHETO IIp Omnpenenenue TypOYJICHTHONH CKOPOCTH 1 2 — — [IpakTuueckas padoTta
CrOpaHus» pacnpocTpaHeHUs TIaMEHU BOJIM3H CBEYU No2
3a)KMTaHUs U B YAAIEHHON OT HEE 30HE KaMephl
CrOpaHHUs
Jlex OcobeHHOCTH MpoIIecca CTOPAHUS TIPH 1 2 — — Bormpocs! k ax3ameny
WCIIOJIb30BAaHNH AJIbTEPHATUBHBIX BUJIOB
TOILIMBA
IIp Omnpenenenue MUPUHBI 30HBI TYPOYIECHTHOTO 1 2 — — [TpakTuueckas pabota
rOpeHus BOJU3K CBEUM 3aKUTaHUs U B Ne3
OCHOBHOMH (pa3e cropanus
Jlex OMIUPUYECKHE METOIUKH ONPEIECICHHUS 1 2 — — Bonpocsl k sk3amMeHy
CKOPOCTEW pacnpoCTpaHEHUS NIAMEHU U
LIMPYHBI 30HBI TOPEHUS B PA3IMYHBIX 30HAX
KaMephbl CrOpaHust
IIp OrnpeneneHne XapakTepUCTUK CrOPAHUs IIPU 1 2 - - [IpakTnueckas paborta
pa0oTe Ha aTbTEPHATUBHBIX BUJIAX TOILUIMBA Ned
CP [ToaroroBka npakTu4yeckux padoT 1 30 — — Bonpocsl k 5k3ameny
CaMocCTOsITENbHOE NU3YUYEHHE MaTepraia
Mopyns 2 Jlex ToxkcruuHbIe BBIIEIEHUS B IPOAYKTAaX CrOpaHUs, 1 2 - - Bormpocs! k 3x3ameny
«MeTozbl ux coctaB. Hopmupyemble TOKCHUHBIE




@®opMbI TEKYLIETO

Bun N KOHTPOJIA
Monayab . HaumenoBanue TeM 3aHATHIA
(pasnen) yueOHoi (yaedmoii padoTsI) Cemectp |O0bem, 4., banabl | UHTEepakTB, 4. | (HAaHMeHOBaHUe
padoThI OLICHOYHOI'0
cpeacrsa)
CHYDKEHUS BBIJICJICHUS B 00JIACTH MOPIIHEBBIX JIBUTATEJCH
BPEIHBIX ITp CHuxeHne KOHLUEHTpaIM HECTOPEBILNX 1 2 - — ITpakTuyeckas pabora
BHEIOPOCOB B YII€BOJOPOAOB 3a CUET U3MEHEHHUS IIUPUHBI Ne5
POAYKTax 30HBI TYPOYJEHTHOIO FOPEHHUs
CIrOPaHU» Jlex MeTo/1bl CHUXEHUS BPEIHBIX BEIOPOCOB B 1 2 - - Bormpocs! k 3x3ameny
poayKTax cropanus. BozneiicrBue Ha paboumnii
mpouecc.
IIp OmnpeneneHne KOHLIEHTPAUU OKCH/Ia a30Ta pu 1 2 — — [IpakTnueckas padbota
CrOpaHHHM B JBUraTesie ¢ HCKPOBBIM Neb
3aKUTaHHEM
Jlex [TpuMeHeHue anbTepHATUBHBIX TOIUIUB IS 1 2 - - Bomnpocs! k 3k3ameny
CHM)KEHHS TOKCUYHOCTH OTpabOTaBIINX ra3oB
Ip Omnpenenenne KOHIEHTPALUN HECTOPEBIINX 1 2 — — ITpakTuyeckas pabora
YIJIEBOAOPOAOB € YYETOM TEPMOXMUYECKUX Ne7
CBOMCTB TOIUINBA U XapaKTEPUCTUK
pacnpocTpaHeHUs MJIaMEHU
Jlex Karanutnueckne HENTpanu3aToOpsl U ABIMOBBIE 1 2 — — Bonpocsl k 5k3amMeny
(GUABTPHI ISl CHUYKEHUS] KOHIIEHTpaluu
TOKCUYHBIX BBIICICHUN
IIp Omnpenenenne MoJHOTHI CTOPaHus TOIIUBA 1O 1 2 — — [IpakTnueckas pabota
KOHLIEHTPALlUN HECTOPEBILIUX YTIEBOIOPOAOB B Ne8
0TpabOTaBIIMX ra3ax
CP ITonroToBka MpakTUYECKUX padbOT 1 46 — — Bonpocel k 5k3amMeHy
CaMocTosiTenbHOE HU3YUYEeHHE MaTepraia
ITA ITpomexyTouHas aTTecTanus 1 0,35 — — Bonpocel k 5k3aMeHy
OKk3aMmeH
Kontpons | KoHTpOsb 32 OCBOGHHEM KOMIIETEHITHHA 1 35,65 - - DKk3aMeH
HTroro: 144




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

IIpn wusydeHun puciuiuiMHbl «®PHU3UMKA TOPEHUS B DHEPreTUYECKOM MAILIUHOCTPOCHHUM
UCIIOJIb3YIOTCS CIeyIOINe 00pa30BaTeIbHbIC TEXHOJIOTUU:

— TEXHOJOTWH TPAJUIUOHHOTO OOy4YeHHs B (OpME JIEKIMH, MPAKTHUECKUX 3aHATHH U
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB;

— TEXHOJOrus OOydeHUs B COTPYJHHYECTBE: JaHHAs TEXHOJOTHS OCHOBAaHA MPHUHLUIAX
COTPYJIHMYECTBA BO BPEMEHHBIX KOMAHJAX WJIM MaJbIX IpPYyNNax C LEJNbI0 IOJIY4YECHHUS
KauyeCTBEHHOI'0 00pa3oBaTelbHOrO pe3ynbraTta. Meton oOyueHuss paboTa B mape mpu
BBITTOJIHEHUH MTPAKTUYECKON pabOTHI.

— DJIEMEHTHI MPoOJIEMHOr0 O0y4YeHHUs B BHJE HAIUYMS BOMPOCOB MPOOJIEMHOIO XapakTepa B
MpaKTHYeCKUX paboTax u TpeOOBaHMI aHAK3a MOTYYSHHBIX PE3yIbTaTOB C MOCIEAYIOIINM
BBIBOJIOM.

6. MeToauuyecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

3aHaTus 1Mo JucuuIuiiHe «®Pu3MKa ropeHuss B 3HEPreTUYECKOM MAIIMHOCTPOSHUM» IJIf
CTYZICHTOB BY30B IIPOBOJATCS B COOTBETCTBUHU C YYEOHBIM IUIAHOM. AyTUTOpHAs paboTa CTYAECHTOB
0]l PYKOBOJCTBOM IIPENOAABATENEH OCYIIECTBIISIETCS B COOTBETCTBUM C PACIUCAHMEM B PaMKax
JEKIHMHA U NpaKTUYECKUX 3aHATUH. B camocTosTenpHyI0 paboTy CTyIeHTOB BXOJUT OoJiee riyookoe
U3Y4YEHHUE TEOPETHUECKOI0 MaTepuajla M BBIIIOJHEHUE IMPAKTUUECKUX 33/JaHUN B COOTBETCTBHUH C
HalpaBJIeHUEM TUCCEPTALIMOHHOTO UCCIIEJOBAHUS.

MeTtoaudeckue peKoMEeHIaluy MpernogaBaTessaM:

1. Tlpn mpoBeneHUM JEKIMHA PEKOMEHIYeTCsl 4eTHO CPOpMYJIMpOBaTh LENU H3y4aeMOro
pazzena, IyHKTa U JaHHOTO 3aHSATHS.

2. llenecoobpa3Ho paccMaTpUBaeMblil MaTepua MOsICHATh Ha 3JEMEHTapHBIX NpUMepax, B
TOM YMCJI€ U3 U3YYaBIIUXCS paHEE KypCOB.

3. Ilone3Ho B mpouecce JEKIMOHHOIO 3aHATHS IO PACCMaTpUBAEMOW TEME JOBECTH 0
CTYACHTOB €€ MpPaKTUYeCKoe 3HAaYeHHE JUIsl COBPEMEHHOIO COCTOSHUS B  00JIacTH
npodecCHOHATBLHOM 1A TETbHOCTH.

4. TlpoBeneHne 1a00paTOPHBIX M MPAKTUUYECKUX 3aHATUN OPraHU30BBIBATH MO MPUHIUILY
IPYIIIOBOIO M3YYEHMs M BBIIOJIHEHUS IIPU KOHCYJbTAllMU MpPENoAaBaTells B cllydae 3aTpyIHEHUs
CTYJEHTOB IIPH O0CYXJIEHHUH B TPYyIIIE.

MeToauuecKke yKa3aHus CTyIEHTaM.

1. CamocTosATeNnbHYI0 padoTy ClIeayeT BBIIOIHIATH HEMOCPEACTBEHHO TOCIE 3aCiIyIIUBaHUS
MaTepuaia BO BpeMs JIEKIIMOHHBIX 3aHATHI.

2. Bo Bpems mpoBeneHusl 1abOpaTOpHBIX U MPAKTUYECKUX 3aHATUH HEOOXOIUMO YSICHUTH
BOIIPOCHI HA CAMOCTOSITEIILHYIO IPOPAOOTKy MaTepHaa.

3. IloaroToBKy K IMPOMEXYTOUHOM aTTecTaluu (3K3aMeH) HeoOXOIMMO MPOBOAMUTH IyTEM
OPOYTEHHUs] HM3y4aeMoro pasjielia M 3aTeéM MUCbMEHHOIO0 €ro H3JIoKeHus (Mo mamsaTH) 0
JOCTHKEHUS TIOJTHOTO MOHUMAaHUS U 0TOOpaKeHHsI B BUJIE OTBETA HA U3y4aeMblil BOIIPOC.

4. IlocemaTp JIEKIIMOHHBIE 3aHATHS U AKKYPaTHO BECTH KOHCIIEKTHI.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koa koHTpO/IMpyeMoil KOMIIETeH UM

HaumenoBanue

Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 IK-1.1 Bormpocsr k 3auety Nel-60
[IpakTuueckue padotsl Nel-4
1 I1K-1.2 Bompocsr k 3x3ameny Ne61-120

[TpakTryeckue paboTer Ne5-8

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIero KOHTPOJIsI

7.2.1. Ilpaktuueckas padota Nel «Onpenenenre HOpMaIbHOW CKOPOCTH PACHpPOCTPaHEHUS
TUTAMEHH BOJIM3U CBEYU 3)KUTAHUS

1 Henb pabotel. OBnaseTh NPaKTUIECKUMHU HAaBBIKAMH OIPEeNICHIS] HOPMAIBHON CKOPOCTH
pacupocTpaHeHus IIAMEHU IIPpUM OTKJIOHEHHUM HAYallbHBIX I[1apaMETPOB TOIIMBHO-BO3LYLIHON

CMECH OT CTaHJIAPTHBIX YCIIOBUM.

2. Kpatkue cBenenus mo padore.

2.1 Ilpu BBINOJHEHUM MPAKTUYECKOW pabOThl HCIHOJB3YIOTCS JIAHHBIE SKCIIEPUMEHTOB,
IIPEJICTaBICHHBIX B Tabnuie 1.
2.2 Kaxaplii CTYACHT TOJIydaeT sl JalibHEeIeid o0paboTku 3HaueHWe koddduimeHTa
n30bITKa BO3/1yXa U 3HAYeHUs J0OABKH BOJOPO/IA.
2.3 VcxotHbIC TaHHBIE:

1. CranpgapTHbIE yCIOBUS: AABJIEHUE U TEMIEPATypa, COOTBETCTBEHHO: Po = 0,1Mma, To =

27°C.

2. Koo uumeHTs! U30bITKa BO31yXa, 0. , IPUBEAEHBI B TabiuLe 1.

3.CreneHn cxxatusl, €, 7.

Tabmunal
JloTioJTHATETBHBIC TIAPAMETPHI JIJISl ONIPEICTICHUS CKOPOCTH PACIIPOCTPAHEHHUS TIAMEHH 10
30HaM KaMepbl CrOpaHus

Neni/ o Ubmmxk, | Uynan, POk, Pynan, V6K, cm® Vynan, oM’
M/CeK M/CeK MITa MIla
1 1,37 2,31 8,01 1,54 2,12 135,2 171,6
2 1,31 2,78 8,91 1,55 2,44 135 160
3 1,24 3,41 9,83 1,54 2,77 136,3 152,7
4 1,185 3,77 10,61 1,53 3,25 136,7 147,6
5 1,13 4,05 11,49 1,53 3,72 137 144
6 1,055 4,31 12,65 1,54 3,8 137,5 139,9
7 1,0 4,5 13,14 1,53 3,66 137,9 139
8 094 4,58 13,68 1,52 3,46 138 137,8
9 0,9 4,62 13,9 1,51 3,43 138 137,3
10 1,035 4,46 12,86 1,53 3,7 138 139
11 1,085 4,32 12,29 1,53 3,76 137,3 140,4
12 1,33 2,7 8,55 1,54 2,31 135,4 164,6

BeinosiHeHue paboThI

3 PacopocTpaHeHue IaMEHH V CBEUH 3aKUTaHUs.




Bocrutamenenne u cropaHue B 00beME Ha PACCTOSHUM 7 MM OT CBEYM 3a)KHTaHUS
TIPOMCXOMUT B KOHIIE Mpolecca CKaTHsA NMpu AapieHmH Pommk, MIla, n obveme Vommx, cm®.
PacnpocTpanenue miamMeHu NpOUCXOIUT C HOPMAIbHOM CKOPOCTHIO, Un.

3.1 PaccunuteiBaeM pabounii 06beM, Vh, OJNHBIN 00beM ABUTaTeNs, Va , 1, 00b€M KaMephbl
cropaust, Vic, 110 3aJJaHHOW CTENEHU CXaTusl 7 MpU JUaMeTpe LWIMHIpa 85 MM, JJIMHE LIaTyHa
115mMm, panuyce kpuommmna 57,5 M.

Vh = h*(nD? /4), eM®,

I'ne h — xox nopursst, cm; D — muaMeTp nManHApa, CM.
O06beM KaMepsl CropaHus MPU MOJ0KEHUU MOPILHS B BEpXHEW MEPTBON TOUKU
Vie = Vi/( & — 1), oM,
[TonHbIit 00beM ABUTATENS OMPEIETUM KaK
Va= Vie+ Vh.

3.2 OnpenenseM HavyalbHbIE [ TIpOIlecca CrOpaHus AaBlIEHUE U TeMIIepaTypy U3 YCIOBUS,
YTO C)KAaTHE MPOMCXOAUT IO MOJIUTPOITHOMY Iporeccy P*V" = const.

Crenoparenbno, Tomax = To * (Vo/ VOomux)" 1 ; P6mux = Po * (Vo/ Vomuxk)" .

Koadduument momurporsl, N, 4711 METAHOBO3LYITHONH CMECH MPUMEM paBHbIM 1,37.

3.3. Ilo osKkcmepuMeHTANBHBIM JaHHBIM, puc.l, ompenenseM 3HAYeHHE HOPMAIbHOM
CKOpPOCTH pacmpocTpaHeHus miamMmeHu, Uo, COOTBETCTBYOMIEE 3aaHHOMY KOd(pPHIIMEHTY U30BITKa
BO3/IyXa.

3.4. OmnpenensieM 3HaYeHHE HOPMAIbHOM CKOPOCTU pACHPOCTPAHEHUs IUIAMEHU IS
3aJJaHHOM CTENEeHH CXKaTHs 110 hopMyIie

Un = Up * (T6mmx /To)® * (P6mmxk /Po)?

rned=18,y=-0,2.

3.5 Odopmitsiercst OTUET IO Pe3yIbTATAM BBITIOJHEHHOW PaOOTHI.

Kputepun onenkmn:

- OIIEHKa «3aYTEHO» BBICTABISIETCS CTYICHTY, €CIIM MpakTH4YecKas padoTa BBIOJHEHA
IPaMOTHO WJIM UMEET HECYILIECTBEHHbIE 3aMEUaHusl, BHIIIOJIHEH OTYET MO paboTe.

- OIICHKA «HE 3aYTE€HO» BBICTABISETCS CTYIEHTY, €CITU IpaKTH4YecKast paboTa HE BBIIOJIHEHA,
uMeeT IpyOble ONIMOKH, HE TOJATOTOBJIEH OTYET.

7.2.2. TIlpaktnueckas  pabora Ne2  «Ompenenenue  TypOyJeHTHOH  CKOpPOCTH
pactpocTpaHeHHsI TUTAaMEHH BOJIM3M CBEYM 3KUTAHUS W B YNAICHHOW OT HEE 30HE Kamephl
CTOpaHU»

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

1 Ilenp pabotrel. OBnageTh MNPaKTUYECKHMMH HaBbIKAMHM OIpEAETIeHUs TypOyJIeHTHON
CKOPOCTH pacipOCTpaHEHUs IUIAMEHU 10 30HaM KaMepbl CTOPaHUsl.

2. Kpartkue cBenenus no padore.

2.1 Tlpu BBINOTHEHUHM TMPAKTUYECKOW pPabOThl HCHONB3YIOTCS JAaHHBIE SKCIIEPUMEHTOB,
IIpeJICTaBICHHbIX B Tabnuie 1.

2.2 Kaxaplii CTyACHT MoJydaeT AJisi AalibHeirneil oOopaboTku 3HaueHue koddduimenta
n30bITKa BO3/lyXa U 3HaYeHUs J0OAaBKH BOJOPO/IA.

2.3 UcxonHble TaHHBIE:

1. CranmapTHbI€ YCIOBHUA: IAaBJIEHUE U TeMImeparypa, cooTBeTcTBeHHO: Po = 0,1Mmna, To =

27°C.
2. Koa¢dunmenTs! n30bITKa BO3ayXa, o , IpUBEIEHbI B Tabnuie 1.
3.Cremen cxatus, €, 7.
a H tl t2 t3 Intl Int2 Int3 tPz Pz
1,387 0| 797E-03 | 1,18E-02 | 9,46E-03 | 1,17E-03 8,69E-05 3,83E-05 | 1,17E-02 4,11E+00
1,263 0 | 7,02E-03 | 8,95E-03 | 7,94E-03 | 5,52E-04 1,49E-04 8,89E-05 | 8,77E-03 5,59E+00
1,136 0 | 6,26E-03 | 6,96E-03 | 6,96E-03 | 9,39E-04 2,49E-04 1,52E-04 | 7,34E-03 6,40E+00




1,015 0 | 556E-03 | 6,25E-03 | 6,05E-03 | 1,90E-03 3,75E-04 2,71E-04 | 6,30E-03 7,04E+00
0,945 0 | 535E-03 | 5,99E-03 | 5,94E-03 | 2,61E-03 4,48E-04 4,28E-04 | 6,24E-03 7,19E+00
1,568 0 | 1,00E-02 | 2,00E-02 | 2,00E-02 | 6,15E-04 0,00E+00 | 0,00E+00 | 1,22E-02 2,57E+00
1,524 0 | 9,53E-03 | 2,00E-02 | 2,00E-02 | 8,77E-04 0,00E+00 | 0,00E+00 | 1,28E-02 2,52E+00
1,089 0 | 451E-03 | 5,75E-03 | 5,16E-03 | 1,02E-03 2,21E-04 2,30E-04 | 6,24E-03 5,25E+00
1,166 0 | 4,81E-03 | 6,52E-03 | 5,56E-03 | 7,52E-04 1,57E-04 1,56E-04 | 6,94E-03 | 4,72E+00
1,009 0 | 4,14E-03 | 4,96E-03 | 4,73E-03 | 1,61E-03 3,16E-04 3,72E-04 | 5,72E-03 5,69E+00
1,253 0 | 523E-03 | 7,35E-03 | 6,08E-03 | 5,93E-04 9,37E-05 9,12E-05 | 7,69E-03 | 4,11E+00
1,353 0 | 559E-03 | 8,31E-03 | 6,67E-03 | 4,11E-04 4,10E-05 3,38E-05 | 8,46E-03 3,52E+00
0,969 0 | 4,00E-03 | 4,65E-03 | 4,57E-03 | 1,93E-03 3,68E-04 4,85E-04 | 5,60E-03 5,80E+00
1,455 0 | 6,59E-03 | 2,00E-02 | 2,00E-02 | 3,46E-04 0,00E+00 | 0,00E+00 | 9,08E-03 2,35E+00
1,562 0| 7,17E-03 | 2,00E-02 | 2,00E-02 | 2,88E-04 0,00E+00 | 0,00E+00 | 8,04E-03 2,01E+00

2.4. Ormpepensercss CKOPOCTb pacHpOCTpaHEHHUs IUIAMEHH OT CBEYU 3aKUTAHUS [0
AJIEKTPOJIOB MOHM3AIMOHHBIX natunkoB (M]1) 6e3 m00aBku BogOpOJa M C 3alaHHBIMU J100aBKaMu
BOJIOpOJa 110 hopMyIIe:

Ui = L/t
rie Ui — cpemHas CKOpPOCTh TypOY/JEHTHOTO pacHpOCTPAaHEHHs IJIaMEHH OT CBEYH
32)KUTaHUs 10 JJIEKTPO/IA YAAIEHHOTO Ha 7MM, M/C.

L1=0,007mM,
2.5 AHasiornyHO ompenensieTcss CKopocTh pacnpocTpaHeHus 10 yaanéHHoro M. Lyjax =
0,083m,
2.6 TlomyueHHbBIE pe3yabTaThl OKOHYATENFHONH 00pabOTKM CBECTH B TaOIUILy 2.
Tabnuna 2
PesynbraThl okoHUaTeNbHON 00paboTKH, n = 60006/MHH

alfa H |n, mua? I1, mxa 12,mKa Ui,M/c Uz, Mm/c Pz |tPz | tmx2

2.7 Tllocne o00paboTku cTyaeHTamMu 75% pe3yabTaTOB IOCTPOUTH Trpaduueckue
3aBHCUMOCTH:
IN=1fa,H), 2=1fa,H), Ui=1(0o,H), U2=1f(a,H)

2.8 IIpoBecTy cCpaBHUTEIBHBIN aHAIN3 MOTYUYEHHBIX PE3YJIbTaTOB 0OPAOOTKU XapaKTEPUCTHK
pacrpocTpaHeHHs IIIaMEHU U ChOPMYITHPOBATh 3aKIIOUCHHE.

2.9 Oopmitsiercst OTYET TO pe3ysIbTaTaM BBIMOJIHEHHON PaOOTHI.

Kpurtepuu ouenku:

- OLIEHKA «3a4TEHO» BBICTABISIETCS CTYJCHTY, €CIIM IpakTU4yeckas pabdoTa BBIIOJHEHA
IPaMOTHO WJIM UMEET HECYIIECTBEHHbIE 3aMEUaHusl, BHITIOJHEH OTYET MO padoTe.

- OLIEHKA «HE 3a4YTE€HO» BBICTABISAETCS CTYACHTY, €CIM MpaKTUYecKas paboTa He BBHIOJHEHA,
uMeeT rpyoble OIIMOKH, HE MMOATOTOBJIEH OTYET.

7.2.3. Tlpaktuyeckas padora Ne3 «OmnpezeneHre MUPHHBI 30HBI TYpOYJICHTHOTO TOPEHUS
BOJIM3M CBEYM 3a)KUTaHMS U B OCHOBHOM (haze CropaHusi»

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHSA

1 ILems paboTel. OBiameTh MPAKTUYECKHUMH HABBIKAMH OIPEACICHUS ITUPUHBI 30HBI
TypOyYJIEHTHOTO TOPEHHs CKOPOCTH B HaUaJIbHOM (haze pactpocTpaHeHus MIIaMEHH.

2. Kpartkue cBenenus no pabore.

2.1 Tlpu BBINOJHEHUU MPAKTHYECKOW pPabOThl HCIOJB3YIOTCS JaHHbIE SKCIEPUMEHTOB,
IIpeJICTaBICHHbIX B Tabnule 1.

2.2 Kaxpaplil cTyneHT moiy4yaeT Aisi JaibHelined oOpaboTku 3HadeHue Kod(p@uimeHra
M30BITKA BO3/yXa M 3HAYCHUS JOOABKH BOJAOPO/IA.

2.3 UcxonHble TaHHBIE:



1. CrangapTHbIe yCIOBUS: AaBJIEHUE U TEMIEPATypa, cCOOTBETCTBEHHO: Po = 0,1Mma, To =
27°C.

2. Koo duumeHTs! n30bITKa BO31yXa, 0. , TPUBEACHBI B Tabiume 1.

3.CreneHsb cxkatd, €, 7.

alfa |n,mua? | VO3 |11 12 thegl |tbeg2 |tendl | tend2 | Pz tPz | tmx2
0,8593 605 | 14,6 | 120,5 | 78,46 | 0,0013 | 0,0068 | 0,003 | 0,008 | 1,05 | 0,009 | 0,0074
0,9978 593 | 145|99,83 | 65,3|0,0014 | 0,0068 | 0,003 | 0,008 | 1,05 | 0,009 | 0,0071
0,9459 575 13,5| 137,8 | 92,65 | 0,0012 | 0,0065 | 0,003 | 0,007 | 1,08 | 0,009 | 0,0068
0,7811 605 | 14,2 | 133,7 | 90,09 | 0,0013 | 0,0071 | 0,003 | 0,008 | 0,969 | 0,01 | 0,0075
0,6952 604 | 14,4 | 48,64 | 38,63 | 0,0018 | 0,0088 | 0,005 | 0,01 | 0,687 | 0,013 | 0,0096
1,2328 605 14 | 79,83 | 52,65 | 0,0013 | 0,0066 | 0,003 | 0,008 | 1,02 | 0,009 | 0,007
1,191 605 | 14,1 | 106,3 | 70,26 | 0,0012 | 0,0065 | 0,003 | 0,007 | 1,08 | 0,009 | 0,0068
1,1759 605 14 | 115,8 | 75,9 | 0,0012 | 0,0065 | 0,003 | 0,007 | 1,08 | 0,009 | 0,0068
1,1866 604 | 13,9 | 1185 | 76,75 | 0,0012 | 0,0065 | 0,003 | 0,007 | 1,08 | 0,009 | 0,0072
1,1884 605 | 13,9 | 124,7 | 80,17 | 0,0011 | 0,0065 | 0,003 | 0,007 | 1,09 | 0,009 | 0,0068

2.4. Onpepensiercs MUPUHA 30HBI TYpOYJIEHTHOTO TOPEHUS BOJIM3H CBEYH 3a)KUTaHUS
L = Usg«(tendl - thegl) — 0,76
rae Uy = Li/tbegl- cpennsisi ckopocTs TypOYIEHTHOTO pacpoCTpaHEHHs IUTAMEHH OT CBEYH
3KHATaHMS JI0 SJIEKTPOa YAAJIGHHOTO Ha 7MM, M/C,
tend u theg — npoMexxyTKH BpeMeHH, MUJLTHCEKYHIbI
L:=0,007wm; 0.76 — nuameTp aitekrpona aaruuka = 0,76Mm
2.5 U B Haubonee yaanéHHOM OT He€ 30HBI KaMepbl cropaHus mo Gopmye:
L = U2«(tend2 — theg2) — 0,76
2.6 TlomyueHHbIE pe3yabTaThl OKOHUATENIBHON 00pabOTKH CBECTH B TAOIUILY 2.
Tabmuia 2

alfa |n, mun? | L3trl,mm Lsrr2,MM Ui,m/c Uz,m/c

2.7 Tlocne oOpabotku cryaeHTamMu 75% pe3yiabTaTOB MOCTPOUTH TIpaduueckue
3aBUCUMOCTH:
L = f(a)

2.8 [IlpoBecT CpaBHMTEIbHBIM aHANU3 TOJYYEHHBIX pE3yJIbTaTOB 00pabOTKU U
chopMyIHPOBATH 3aKIIOUEHHE.

2.9 Odopmisiercst OTUET MO pe3ySbTaTaM BBIITOJIHEHHOMN pabOTHI.

Kpurepun onenkn:

- OLEHKa «3a4TEHO» BBICTABIISIETCS CTYICHTY, €CIM IpakTH4YecKas padoTa BBIIOJIHEHA
IPaMOTHO WJIM UMEET HECYIIECTBEHHbIE 3aMEUaHusl, BHIIIOJIHEH OTYET MO paboTe.

- OLIEHKA «HE 3a4TE€HO» BBICTABISETCS CTYAEHTY, €CIM MIPAKTUYECKass paboTa He BBIIOJIHEHA,
uMeeT TpyOble OIMOKH, HE TOATOTOBJIEH OTYET.

7.2.4. Tlpaktnueckas pabota Ned «Ompenenenne XapakTepUCTUK CTOpaHus Npu padoTe Ha
ITbTEPHATUBHBIX BUIAX TOTUINBAY

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHA

1 Lens paboTsl. OBianeTb MPAKTUYECKMMU HABBIKAMH OIPENIEICHUS IIUPUHBI 3O0HBI
TypOYJIGHTHOTO TOpEHHUS CKOPOCTM B HayaJbHOM (a3e pacnpocTpaHeHHs IUIAMEHH @IpU
MCII0JIb30BaHUU XUMUYECKOT0 aKTUBATOPa rOPEHUsI.




2. Kpartkue cBenenus o pabore.

2.1 Ilpu BBITIOJIHEHHHM TMPAKTHYECKON pPaOOThI HCMOJB3YIOTCS JIaHHBIC SKCIICPUMEHTOB,
Npe/CTaBICHHBIX B Tabmuie 1.

2.2 Kaxnpiii CTymeHT moiydaeT i JajbHelieir oOpaboTku 3HaueHue kKoddduimeHTa
n30bITKA BO3/IyXa U 3HAYCHHS J0OABKH BOJOPO/IA.

2.3 Ucxonable naHHBIE:

1. CranaapTHble YCIOBUS: JaBJICHUE U TeMIEpaTypa, cooTBeTcTBEHHO: Po = 0,1Mma, To =

27°C.

2. Koo duumenTs! n30bITKa BO3yXa, 0. , TPUBEACHBI B Tabiuie 1.

3.CreneHsp cxkatud, €, 7.

2.4. Omnpenensercss MHUpPUHA 30HBI TYpOYJIECHTHOIO TOpEeHUs B HambOosee yman€HHOW OT
CBEYH 30HBI KaMephl cropanus mo popmyse:

Lsr = U2+Intl- 0,76

rae Uz = 12,76/(t3 —t1)— ckopocTh TypOYyJICHTHOTO pacpoCTpaHEHHs INIAMEHH MEKIY 1-bIM

U 3-UM DJIEKTPOJIaMU IaTUHKA;
12.76 MM — paccTosiHUE MEXKIY STUMH JIEKTPOJaMH;

ti m t3 — mpoMexyTku BpeMeHH MpoxoxkiaeHus nepeaner rpanuneit 3TI 1-ro u 3-ro
AJIEKTPOJI0B, MUJIITUCEKYH/IbI

Intl - mpoMexyTOK BpeMEHH MPOXO0KIAECHHUS 30HON TYpOyJIEHTHOTO ropeHus 1-ro 31eKTpoaa;

0.76 — muameTp anmekTpoaa narauka = 0,76Mm

2.5 TIpoBecTu CpaBHUTEIBHBIN aHAN3 MOJYYEHHBIX PE3yJIbTaTOB 00paOOTKH XapaKTEPUCTUK
pacrpocTpaHeHus JIaMEeHU U ¢(hOPMYITHPOBATH 3aKIIOYCHHUE.

2.6 OdopmisieTcst OTUET MO Pe3yabTaTaM BBIIIOJIHEHHOH paOoTHI.

Kputepun ouenku:

- OIICHKa «3a4TE€HO» BBICTABIISIETCS CTYACHTY, €CIM MpakTH4eckas padoTa BBIMOIHEHA
rPaMOTHO WJIM UMEET HECYIIECTBEHHbIE 3aMeUaHusl, BBIMOJIHEH OTYET 110 padoTe.

- OIICHKA «HE 3aYTEHO» BBICTABISIETCS CTYJEHTY, €CIIU MpaKTU4YecKasi padoTa He BBIMOJIHEHA,
UMeeT rpyoble OIIMOKH, HE MOATOTOBJIEH OTYET.

7.2.5. ITpakTaeckast pabora NeS «CHIDKEHUE KOHIICHTPAIIMH HECTOPEBIINX YIIIEBOOPOJIOB
3a CYET U3MEHEHHUSI IUPUHBI 30HBI TYPOYJIEHTHOTO TOPEHUS»

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

[enbto nmpakTUyeckoi pabOThI ABISETCS ONPECIICHNE BEIMYMHBI 3HAU€HUs KO3 puiirenTa
U30BITKa BO37yXa OTHOCHUTEIBHO 3a/laHHOrO, NIpHU KOTOPOM KOHIEHTpalMs OKCHAa a3ora
yMeHbIIUTCS Ha 25%.

3ajaHue BBINIOJIHAETCS C YYE€TOM H3MEHEHHS CKOPOCTH paclpOCTPAaHEHUS ILJIaMEHH,
U3MEHEHHs KOHCTPYKIIMHU KaMepbl CropaHus M oO0beMa 3aBEpIIECHHUs CTOpaHUs B IPOMEXYTOK
BpPEMEHHU J10 MOSIBJIIEHUS] HOHHOTO TOKA B IIETIM AaTYMKa, YCTAHOBJICHHOTO B Hanbosee yJjaJeHHO! OT
CBEYM 3a)KUTAHMS 30HE KaMephbl CrOpaHUs JJIs CTENEHU cxkaTus 7 U KodpduuueHnte n30bITKa
BO3/1yXa, 3HAUEHHsI KOTOPOT'O MpeACTaBIeHbI B Tab. 1.

PaGota BbImoOJIHAETCS PU OTCYTCTBUHM J100aBKU Bojoposjia. Homep BapuaHTa COOTBETCTBYET
HOMEpY CTYJIEHTA B )KypHaJIE IPENoiaBaTesl.

2. Kpartkue cBenenus no padore.

2.1 Kaxpaplii cTyneHT moiy4yaer AJsi JajbHeWIned oOpaboTku 3HaueHue KodhduimeHta
n30bITKa BO3/1yXa.

2.2 Onpenenenne o0beMa 3aBepIICHUsI CTOPaHUSA B MPOMEXYTOK BPEMEHH IO MOSBICHHUS
MOHHOTO TOKA B LIENH JaTYNKa, YCTAHOBJIEHHOIO B HanboJee yIaJIeHHONW OT CBEUYM 3aKUT'aHUs 30HE
KaMepbl CrOpaHusi, MPOU3BOAMUTCS CIEAYIOIINM 00pa3oM:

2.2.1 OmnpenpensieTcds MOPOMEKYTOK BpPEMEHU PACHPOCTPAHEHUS IUIAMEHH OT CBEYHU
3a)KUTaHUS J10 AJIEKTPOJa yIaleHHOro noHn3auuonHoro naryuka (M) mo ¢popmyne




T= 83*10_3 / UOCH y €

rae Uoen — CpemHsii CKOpOCTh TYpOYJIEHTHOTO pPAclpOCTPaHEHHs] IUIAMEHH OT CBEYH
3KUTaHMS JI0 3JeKTpoaa yaanenHoro M/, m/c.

CxkopocTb pacnpoctpaHeHus miameHu, Uocy, IpesicTaBieHa Ha puc. 1 u 2.

2.2.2 OnpenensieTcst yrojl HOBOpOTa KOJIEHYATOro Bajia OT BepxHel mepTBoi Touku (BMT)
3a MPOMEXYTOK BPEMEHH PaclpOCTPAHEHUS IJIAaMEHU OT CBEUH 3aKUraHus 110 aexTpona 1/]

Dz = T¥(6N),

I'me ®uks , Tpamyc; T, cekynmaa; (6n), rpaja/cex.

2.2.3 PaccuutbiBaeTcs 00beM cropanusi, Vi, orHocutenbsHo BMT mo pacuetHomy yriy
MOBOPOTa KOJIGHYATOrO Bajla C YYETOM TOTO, YTO MUHUMAIbHBIA 00beM ABHUTaTeNsl, Vi, (00beM
KaMephl CTOPaHUs) 3aBUCUT OT CTETICHU C)KATHS IPU MOCTOSHHOM 00BeMe muinuHaApa, Vh, paBHOTO
0,652 n, nnmuHa maryHa cocrasiser 115mm, paauyc kpuBomumna, R, 57,5 Mmm.

Vsc = VKC + AV((DHKB),

rae Vie = Vi/(e —1),

AV(®rys) = TI(D%4)*R(1 - cOS Drigs)
[TonHbIil 00bEeM ABUTATENS OMPENETUM KaK
Va = VKC + Vh.

2.2.4 TIpu 000OIIEHNH PE3yNbTaTOB AKCIIEPUMEHTAIBLHOTO HCCIEAOBAHUS MPH CKUTAHUH
METaHOBO3JIYIIIHOM CMECH B YCIOBHUSIX TOPIIHEBOTO JBUTATENs, PAcCCMOTPEB MapaMeTphl,
OTIpEICNIAIONINE TEMIEPaTypy, KOJIMYECTBO CBOOOJHOTO KHCIOpPOJAa, pacrojaraeéMoe Bpems
mpolecca CropaHuss M PacUIMPEHHs, H3MEHEHUs O0BEMOB paldOThl JBUTATENS, IOJydYeHa
SMIUPHUYECKasi 3aBUCHMOCTh IS pacueTa Oe3pasMepHOro mapamerpa  Sch, mpu ompeaeieHuu
koHneHTpanu NO B oTpaboTaBmmX razax

u,., ("]
'\ /D) 180+0, V,-V,
aa W 180V, (1)

rne Uoen - CpeaHsISE CKOPOCTh pacTipOCTPAaHEHUS TNIAMEHH B «OCHOBHOI» (haze cropanusi, o —
Kod(uUIMeHT U30bITKa BO3AyXa, LM — MakcUMalnbHOE PAacCTOSHUE OT CBEUM 3a)KUTAHUS JIO CaMOu
ynanenHoro ydactka KC nmo Hopmanu x ¢poHty miamenu, 83mMm, D — aquametp uununmapa, 85mm,
W, P — cpenHsisi CKOPOCTh MOPIIHS, 0; — yromn onepexxeHust 3axuranus, Va, Vse, Vh — MONHBIN 00BeM,
00beM MPU KOTOPOM CrOpaHUE 3aBepIaeTcs U pabouuit  00bEeM IIIMH/IPA COOTBETCTBEHHO.

2.2.5 C yuerom Oe3pa3smepHOro mapamerpa SCh momydena cremyromas 3MIApUYEcKas
3aBHCUMOCTH s onpeaeneHus KoHeHTpauuu NO B oTpaboTaBmmx razax

Cno = 5530 In (Sch) — 4400, ppm (2)

2.2.6 Tlo nanHoi#t hopmysie onpeaenseTcs KOHIeHTpalus okcuaa a3ota B Ol 1yist 3aqaHHBIX
U OIpeneleHHbIX Bble mapamerpoB cropanuss TBC. IlomydyeHHBIE JaHHBIE CPaBHUBAIOT C
IIPEICTABICHHON HAa PUCYHKE 3 TUarpaMMOM.

2.2.7 Tlo ymeHbileHHOMY Ha 25% TMOJXYy4eHHOMY pacdyéToM 3HAYEHUIO KOHIICHTPAIUU
okcujia a3ota 1mo gopmyiie ( 2 ) onpesensieM BeIHUnHy 0e3pa3MepHoOro kputepus Sch.

2.2.8 HUcnons3ys ¢opmyny (1) ompenenseM uckoMoe 3HaueHHE KOIPPUIIMEHTa H30BITKA
BO3/IyXa.

Sch =

Tabnura 1

Nepap. | 1 | 2 3 4 5 6 7 8 9 |10| 11 | 12 | 13 | 14 | 15

o 09[10]105/110]1,15/12/125|13|135|14|095|1,17(122|1,27|1,32

[Tpumeuanus: 1. Coxpanenue wunaukatopHoro KIIJI, B mepBoM NpuOIMKEHUH MOMKHO
OLIEHUBATh 10 COXPAHEHUIO CPEIHEN CKOPOCTH PaclpOCTPaHEHUs IIIAMEHH.
2.YT071 ONepeKeHus 3aKUTaHUS MOKHO U3MEHSTh.




3. CKOpOCTb pACIpPOCTPAHECHHS ITUIAMEHH MOXHO HM3MEHSTh 3a CUeT YBEIHYCHUS
MyJBCAIMOHHON CKOPOCTH WJIH I00aBKH BOJIOPO/A.
2.7 BBIMOTHATH CPAaBHEHHE MMOJTYICHHOTO 3HAYCHHS C YKCIIEPUMEHTATbHBIMU JAHHBIMHU.
2.8 Ilocne 06paboTKH pe3ynbTaToB paboThl 75% CTYAEHTOB I'PYIIIBI CTPOUTCA Ipaduyeckas
3aBucuMocTh Cno = f(a).
2.9 Opopmnsercst oTuéT 0 TAbOpPaTOPHOI padoTe.
Kpurepun omenkn:
- OLICHKA «3a4TEHO0)» BBICTABISIETCS CTYIEHTY, €ClIi padoTa BBIMOJIHEHA TPAMOTHO WJIM UMEET
HECYIIECTBCHHBIC 3aMEYaHMsI, BRITIOTHEH OTYET MO paboTe.
- OLICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYACHTY, €CJIM padoTa HEe BBINOJIHEHA, UMEET IpyObie
OIIMOKH, HE IIOATOTOBJICH OTYET.

7.2.6. Tlpaktudeckass pabora Ne6 «OmpeneneHue KOHIEHTPALMKM OKCHAA a30Ta TpHU
CTOpaHUH B JIBUTATEIIC C UCKPOBBIM 32)KHUTaHHEM)

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
1. llenbto paboTHI ABISETCS ONPENEICHIE KOHLIEHTPALUN OKCHIA a30Ta B OTPa0OTABILINX
ra3ax 1o cocTaBy CMeCH

3ajiaHue BBINIOJIHAETCA C YYE€TOM HW3MEHEHHS CKOPOCTH paclpOCTpaHEHHUsS ILJIaMEHH,
W3MEHEHHUs KOHCTPYKIIMHM KaMepbl CropaHus M oObeMa 3aBEpIICHUS CTOpaHUsS B IPOMEXKYTOK
BPEMEHH JI0 MOSBJICHUS] HOHHOTO TOKAa B LIENH J1aTYMKA, YCTAHOBJIEHHOTO B HanboJiee yJaJIeHHOH OT
CBEYM 3)KUTAHMS 30HE KaMephbl CrOpaHUs JJIs CTENeHU ckaTusi 7 U KodpduuueHnte u30bITKa
BO3/1yXa, 3HAUEHHsI KOTOPOT'O IPEACTaBICHBI B Ta0. 1.

PaGota BbINOJIHAETCS MPU OTCYTCTBUM J100aBKU Bojoposia. Homep BapuaHTa COOTBETCTBYET
HOMEpY CTYJIEHTA B >KypHaJle IpenoiaBareisl.

2. Kpartkue cBeeHus no pabore.

2.1 Kaxnprii CTyneHT mosy4aeT s JajbHelineil oOpaboTku 3HaueHue KoddduimeHTa
U30BITKA BO3/lyXa.

2.2 Omnpenenenne o0beMa 3aBEPILEHUS CTOPaHUS B MPOMEXKYTOK BPEMEHHU JI0 IMOSBICHUS
MOHHOTO TOKA B LEMHU JaTYMKa, YCTAHOBJIEHHOTO B HanboJee y1aleHHOW OT CBEYM 3a)KUT'aHUs 30HE
KaMephbl CrOpaHusl IPOU3BOIUTCS CIEAYIOIKUM 00pa3oMm:

2.2.1 Ompenensiercss NPOMEKYTOK BpPEMEHH DPACIPOCTPAHEHMsI IUIAMEHM OT CBEYH
3a)KHUTaHMs 10 JJIEKTpoia yaajieHHoro nonnzanuonHoro naruuka (M) mo popmyne

©=83*107/ Uen

rae Uoen — CpenHsisi CKOpOCTh TYpOYJIEHTHOTO pAclpOCTPaHEHMsI IUIAMEHH OT CBEYH
3a)KUTaHus J10 1eKTposa ynanennoro UJI, m/c.

Cxkopoctb pacnpocTpaHeHus miiaMmeHu, Uocy, IpesicTaBieHa Ha puc. 1 u 2.

2.2.2 Onpenensercs yroi MOBOpOTa KOJEHUATOTO Baja OT BepxHel mepTBoit Touku (BMT)
3a MPOMEXYTOK BPEMEHH PaclpOCTPaHEHUS IJIaMEHU OT CBEYM 3aKUraHus 110 anexTpona 1/]

Dy = T*(6N),

I'ne ®uks , Tpamyc; T, cekyHmaa; (6n), rpaa/cex.

2.2.3 PaccuutbiBaeTcs 00beM cropanus, Vs, oTHocutenbHo BMT mo pacuetHomy yriy
MOBOPOTa KOJICHYATOTO Baja C YY€TOM TOTO, YTO MHHUMAIBHBIM 00beM aBuratens, Vic, (00beM
KaMepbl CrOpaHusi) 3aBUCUT OT CTENEHHU CXKaTHUs IPU MOCTOSHHOM o0beMe HWIMHAPA, Vh, paBHOTO
0,652 5, nuHa matyHa coctasiseT 115mMm, pagnyc kpuommuna, R, 57,5 mm.

V3c = VKC + AV((DHKB),
rae Vie = Vi/(e — 1),
AV(Prys) = TI(D%/4)*R(1 - cOS Prixs)
[TonmHbI 00beM ABUTATENS OMPEACTHM KaK

Va = VKC + Vh.



2.2.4 Tlpu 000OIIEHNH PE3yIbTaTOB IKCIIEPUMEHTATBLHOTO HMCCISAOBAHUS MPHU COKUTAHUH
METaHOBO3IYITHOW CMECH B YCJIOBUSIX TMOPIIHEBOTO JBHUTATElNs, PACCMOTPEB IapameTphl,
OTIPE/ICIISAIONINE TEMIEepaTypy , KOJHMYECTBO CBOOOJHOTO KHCIOpOJa, pacrojiaraeMoe Bpems
nporiecca CropaHdss W PACHIMPEHHS, H3MEHEHUS O00BEeMOB pa0OThl JBUTATENs, IOJTy4eHa
OIMIIUPHYUECKAsT 3aBHCUMOCTh Ul pacueTa Oe3pa3sMepHOro mapamerpa  SCh, mpu ompeneneHus
koHeHTpanuu NO B oTpaboTaBImIuX ra3zax

. I‘M
U ("0 18040, V-V,
oo W? 180V, (4

rie Uoen - CpeHsIst CKOPOCTh PACIIPOCTPAHEHUS INITAMEHHU B «OCHOBHOW» (haze cropaHus, o —
K03 uureHT n30bITKa BO3Iyxa, Lm — MaKCUManbHOE PAacCTOSHHE OT CBEUYHM 3a)KUTAHUS 10 CaMOM
ynaneHHoro ydactka KC no Hopmanu k QpoHTty miamenu, 83mm, D — nuamerp uununzapa, 85mm,
W, Y — cpenHsst CKOpOCTb MOPIIHS, 0; — yroy onepexenus 3axuranus, Va, Ve, Vh — moaHbIil 00beM,
00BeM MpU KOTOPOM CropaHue 3aBepiiaeTcst U pabounii  00beM LHUIMHPA COOTBETCTBEHHO.

2.2.5 C yuerom Oe3pa3smMepHOro mapamerpa SCh mosyueHa ClieAyroiias 3MIHAPHYECKas
3aBHCUMOCTH 7151 ornipeaeneHus konuentpauun NO B oTpaboTaBIumx razax

Sch =

Cno = 5530 In (Sch) — 4400, ppm (2)

2.2.6 Tlo manHoOI Gopmyse onpeaenseTcs KOHIEHTpalus okcruaa azota B O st 3a1aHHbIX
U ompeneieHHbIX Bblie mnapamerpoB cropanuss TBC. IlomyuyeHHble AaHHBIE CPaBHUBAIOT C
IIPEJICTAaBICHHON Ha PUCYHKE 3 IMarpaMMoil.

2.2.7 Tlo ymeHblieHHOMY Ha 25% IMOJy4€eHHOMY pacuéTOM 3HAUYEHHUI0 KOHIEHTPALUU
okcua azora 1o opmyie (2 ) onpeaensieM BelIMYuHy O0e3pa3MepHoro kpurepus Sch.

2.2.8 Hcnons3ys dopmyny (1) ompenenseM nckoMoe 3HaueHHE KOdPUIIMEHTa H30BITKA
BO3/IyXa.

Tabmuna 1

Nepap. | 1 | 2 3 4 5 6 7 8 9 |10| 11 | 12 | 13 | 14 | 15

o 09/10(105/110(1,15(1,2|125|13|135]|14[095]117|122|1,27|1,32

[Tpumeuanus: 1. Coxpanenue wungukatopHoro KIIJI, B mepBoM nNpuOIMKEHUH MOMKHO
OILIEHUBATh [0 COXPAHEHHIO CPETHEI CKOPOCTH PACIIPOCTPAHECHHUS TUIAMEHH.
2.Yrou onepexeHusl 3aKUTaHusl MOXKHO U3MEHSTh.
3. CKOpOCTh pAacCHpOCTpaHEHHs IUTAMEHH MOXXHO M3MEHSTh 3a CYET YBEIUYCHUS
MyJIbCALMOHHOM CKOPOCTH WM 100aBKH BOJIOPO/IA.
2.7 BBINOJTHATH CpaBHEHHE MOTYYCHHOTO 3HAYCHHS C SKCIIEPUMEHTAILHBIMU JIAaHHBIMHU.
2.8 Tlocne 06paboTKH pe3yabTaToB paboTsl 75% CTYIEHTOB IPYIIIBI CTPOUTCS rpaduyeckast
3aBucHUMOCTh Cno = f(r).
2.9 Oopmisiercst OTYET IO PAKTUUECKOI paboTe.
Kpurepun ouenku:
- OLIEHKA «3aUTEHO» BBICTABIISIETCS CTYJCHTY, €CIIM IpakTH4yeckas pabdoTa BBIIOJIHEHA
TPaMOTHO WJIM UMEET HECYIIECTBCHHbBIE 3aMEYaHus1, BHITIOJIHEH OTYET MO padoTe.
- OLIEHKA «HE 3a4YTE€HO» BBICTABISAETCS CTYACHTY, €CIM MpaKTU4YecKas paboTa He BBHIOJHEHA,
UMeeT rpyOble OIIMOKH, HE TOATOTOBJIEH OTYET.

7.2.7. Tlpaktmueckas pabora Ne7 «OmpeneicHre KOHIICHTPAIIMH  HECTOPEBIIIMX
YTJIEBOJOPOAOB C YUETOM TEPMOXMHUUYECKUX CBOMCTB TOIUIMBA U XAPAKTEPUCTUK PACIIPOCTPAHECHUS

IJIaMCHU

KpaTKOC ONMMCAHHUE U PEIrJIAMEHT BBINMOJTHCHUSA




1. Lens pabotsl - OmpeneneHne KOHIGHTPALUU HECTOPEBIIMX YIJIIEBOJOPOIOB C Y4ETOM
TEPMOXMMHYECKHUX CBOMCTB TOIIMBA U XapaKTEPUCTUK PACIPOCTPAHEHUS IIIAMEHU

2. Kpartkue cBepenus o padore.

2.1 Tlepen BbIMOTHEHHEM pPaOOTHI CTYACHTY HEOOXOIHMMO OCBOMTH 3HAHUS MEXaHU3Ma
0o0pa30oBaHMsl HECTOpPEBUIMX YIJIEBOJAOPOJIOB IpPU CrOPaHWU TOIJIMBHO-BO3AYILIHOM cMecH B
YCIIOBUSIX MOPIIHEBBIX SHEPIreTHUECKUX YCTAaHOBKAX.

2.2 Kaxplii CTYICHT TOJTydaeT sl JanbHeinield 00paboTku 3HaueHue KodduimenTa
n30bITKa BO3/1yXa.

2.3 B cootBercTBHM ¢ MarepuasiaMu ydebHoro mocobus ( Ilaiikua A.I1., MBamun I1.B.,
I'anue W.P. Pacuér KoHIEHTpaluu HECTOPEBIINX YTIEBOAOPOAOB B oTpaboTaBmux razax JIBC.
Camapa 2014. 60 c.) onpenenuTh KOHIICHTPALUIO HECTOPEBIIMX YTIEBOAOPOJIOB I 33JIaHHOTO
koa(durmenTa n30bITKA BO3TyXa.

2.4 BbINOMHUTH CpaBHEHUE MTOJIYYCHHOTO 3HAYEHUS C IKCIIEPUMEHTAIbHBIMU JTAHHBIMH.

2.5 Ilocne 00paboOTKH pe3ynbTaToB padoThl 75% CTYASHTOB IPYIIIBI CTPOUTCS rpaduueckas
3aBUCUMOCTD Cehe = f(@t).

2.6 OpopmisieTcss OTUET 11O IPAKTUUECKOM padoTe.

Kputepun onenkn:

- OIICHKa «3a4TE€HO» BBICTABIISETCS CTYACHTY, €CIM IpakTH4eckas padoTa BbBIMOJHEHA
rPaMOTHO WJIM UMEET HECYILIECTBEHHbIE 3aMEYaHNs, BBINOJIHEH OTYET 10 padoTe.

- OLICHKA «HE 3a4TE€HO» BBICTABIISICTCS CTYACHTY, €CJIM padoTa HEe BBIMIOJIHEHA, UMEET IpyObie
OIIMOKH, HE TIOATOTOBJICH OTYET.

7.2.8. Ilpaktmueckass pabora Ne§ «Ormpenenenne TOTHOTHI CropaHUsl TOIUIMBA 10
KOHIIEHTPALMX HECTOPEBLIMX YIIIEBOJOPOIOB B OTPAOOTABIINX I'a3ax»

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

1 ILlenpto mpakTHUecKOil paldOTHI SBISETCS ONPEIEIIEHUE B3aUMOCBS3U KOHLEHTpPALUU
HECTOPEBILUX YIIIEBOAOPOJOB U NMOJIHOTHI cropanus TBC

2. Kpatkue cBenenus no padore.

2.1 PaccmarpuBaeTcst pUMep OIPEIEICHNS B3aUMOCBSI3U KOHLIEHTPAMN HECTOPEBIINX

YTJI€BOIOPOOB U MOJHOTHI CrOpaHus Ipu crexuomeTpuyeckom coctae TBC

ITpumep Ompenenuts MNOJHOTY CropaHus OEH30BO3AYIIHONH CMecH MpH H3MEpEeHHOMH
koHueHTpauuu HecropeBumx CH B 400ppm Ha BBIXOJE M3 BBITYCKHOW CUCTEMBI AJIsi pabOThI
JIBUTATENS HA CTEXMOMETPUUYECKON CMECH.

1). [MonHOTa CropaHusi OLICHUBACTCS B KOHIIE pabOyero TakTa JUis ONpe/e/ICHHs] KOJTUYeCTBa
TOTIJIMBA, UCTIOJIb3YEMOI0 B MHIUKATOPHOI paboTe.

2). IlonHoTa cropaHus OLIEHUBAETCSA B KOHLIE TaKTa BBIITYCKA JUIsl ONpEeAENEHUs] KOJIMYECTBa
TOIUINBA, IOCTYNHBILETO B BBHIITYCKHYIO CUCTEMY.

J1J1s BHIOJTHEHUS pacyeTa UCIIONb3YIOTCS pe3ynbTarhl uccaeaoBanus (CM. TeKum, KpacHas
KHHTa) 110 paclpeleleHUIO KOHIIEHTPAalMi HECTOPEBIINX YIJIEBOJOPOIOB TP CKUTAHUU TOILIMBA B
JABC u no»uranuu ux B BEITYCKHOM TPAKTE U 3HAHUM OCHOB TEXHUYECKOU TEPMOIUHAMUKH.

ITpu paboTe Ha CTEXHOMETPUUYECKON CMeCH M3MEHEHHe KOHLeHTpaiuu Hecropesmux CH B
JABC u BBIITyCKHOM CHCTEME OLIEHUBAETCS CICAYIOINUM 00pa3oM:

- Mmacca CH, pearupytomas B nMiIMHApE B TakTe Boltycka 38%,

- macca CH, pearupyroriast B BEITyCKHOM cucteme, 10%.

Torna konnentpauus CH, nocrynaromas B BEITYCKHYIO CUCTEMY, COCTABUT

400ppm*1.1 = 440ppm,

A B KOHIIE TaKTa paclIMpEeHus

440ppm*1,38 = 607,2ppm.

Konnenrpanus necropesmmx CH mpencraBieHa B 00beMHBIX J0JIIX OT O€H30BO3IYIIHOM
CMECH.




CrnenoBarenbHO, HEOOXOOUMO ONpEAETHTh 00beMHYI0 nonto OexzuHa B TBC manHOrO
COoCTaBa.

ITpu o = 1 1-my kr 6eH3una coorBeTcTBYeT 14,96 KT BO3myxa, a Macca TBC cocraBurt 15,96
Kr. B 00beMHBIX 07X 3TH KosndecTBa cocrapisitomiux TBC cocTaBsAT cienyrolue BETHMYUHBI,
YYUTBIBAsi, 4YTO YCIOBHAs MOJEKyJsipHas wMacca OeH3uHa paBHa |15kr/Kmonb, Bo3myxa
28,96xr/Kmoib.

Torma Vie=Vs+ Vs= 1/115+ 14,96/28,96 = 0,0087 + 0,5156 = 0,5253 Kmonb

O6bemHas goss 6eH3uHa B 3Tol cMecu coctaBuT (1/115)/0,5235 = 0,0166,

Bo3ayxa — (14,96/28,96)/0,5253 = 0,9834

Omnpenenum nomro HecropeBunx CH, mocrymaromryro B BBITYCKHYIO CHUCTEMY, OT JAOJIH
6ensuna B TBC

440ppMm cootBercTBYeT 1 TBC

XppM cootBercTByeT 0,0166 Gensuna.

Ortcrona nons HecropeBunx CH, mocTynaromasi B BEITYCKHYIO CUCTEMY, OT J0JIM O€H3HHA B
TBC

X =(440%*1)/0,0166 = 26506ppM 1M, TaK KaK ppm MHJLUTAOHHAS OIS,

X =2,65%.

Takum 00pa3oM MOJHOTAa CropaHusi, JOCTHraemas K TakKTy BBITYCKAa COCTaBISAET, Ners =
97,35%

AHaJIOTHYHBIM 00pa30M OIpeNIeNsIeTCs MOJIHOTA CrOpaHus B KOHIE paboyero TakTa.

2.2 CaMOCTOSITeNIbHO ONPEACTHUTD MOJHOTY CTOpPaHUs B KOHIIE TAaKTa PACIIMPEHUS U TaKTa
BbINlycKa 110 Ne BapuaHTa W3 TabauIbl 1, COOTBETCTBYIOLIETO HOMEPY B JKypHaie MperojaBaTes.
OdopmuTh paboTy aHAIOTUYHO MPEICTABICHHOMY ITPUMEDY.

Tabmuna 1
Ne 1 2 3 4 5 6 7 8 9 10 11 12
o 105 11 | 116 | 1,2 | 1,24 | 1,12 | 1,22 | 1,08 | 1,26 | 1,23 | 1,28 | 1,14
Ccn, 430 | 425 | 435 | 445 | 455 | 430 | 450 | 420 | 460 | 470 | 465 | 432
ppm

HOCTpOI/ITb B KOOpAWHaATax MmMr = f((l) 3aBUCUMOCTDb ITIOJIHOTBI CropaHusd B KOHIIC TaKTa
pacCInpCHHUA U BBIITYCKaA JJIA paCYCTHBIX TOYCK.

Jlns  ompeneneHuss TPOIEHTHOTO  paclpeleNieHHss  KOHIIGHTpAllud  HECTOPEBIIHNX
YIIIEBOIOPOIOB B TAKTE PACIIUPEHHUS U BBITYCKA MMOCTPOUTH KPUBYIO IO 3-M TOYKAM M3 TaOIHUIIBI 2.
Tabmuma 2
o Konnenrpanust CH B Macca CH, Macca CH,
Or’, ppm pearupytoiias B pearupymomas B
MWIAHJIPE TPU BBIXJIOITHBIX Ta3ax,%
BBIIYCKE, %

0,84 680 12 3

1,05 425 38 10

1,3 470 38 26

2.3 OpopMuTh OTYET O BHIIOTHEHHOM MPaKTUYECKON paboTe.

Kpurepun ouenku:

- OLIEHKA «3auTEHO» BBICTABIISIETCS CTYJCHTY, €CIM IpakTU4yeckas pabdoTa BBIOJHEHA
rPaMOTHO WJIM UMEET HECYIIECTBEHHbIE 3aMeUaHusl, BBIMOJIHEH OTYET 0 padoTe.

- OLIEHKA «HE 3a4YTE€HO0» BBICTABISAETCS CTYACHTY, €CIHM MpaKTU4YecKas paboTa HE BBHIOJHEHA,

UMeeT TpyObie OMMOKH, HE TIOJITOTOBJICH OTYET.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 1

Ne

w/n Bomnpocel Kk 3k3amMeHy (yCTHO)

1. MeTo1bl aHATUTHYECKOTO pacuéTa XapaKTePUCTHK PacIpOCTPAHEHUS IJIAMEHHU B
NOPIIHEBBIX JIBUrATENSIX

2. CKOpOCTh XMMUYECKHUX PEaKIMii TOPEHUs

3. IlenHble peakiy rOpeHust BOJOPOJa B BO3AYyXe

4. TeroBoe BocIsIaMeHEHHE: YCIIOBHE TETIOBOTO BOCIIAMEHEHHSI

S. Bpewmst 3aiepKu caMOBOCIIaMEHEHHU s (BOCIIAMEHEHHU )

6. DKcIepUMEHTAIbHbIE METO/Ibl UCCIIEI0BAaHMSI BOCINIAMEHEHUS

7. Pacnipoctpanenue namuHapHoro miamend. OnpeneneHus

8. I"'opeHue B JaMMHApPHOM IIOTOKE

9. Teopus HOpMaJIBHOM CKOPOCTH PaCcpOCTPAHEHHUS INIAMEHH

10. | lIupuna (TONIIKMHA) 30HBI TOPEHUS B JAMHUHAPHOM ITOTOKE

11. | BousHue HavaIbHOH TeMIepaTypbl Ha HOPMaJIbHYIO CKOPOCTh PAaCIPOCTPAHEHUS IIJIAMEHU U
HIMPHUHY 30HBI TOPEHUs

12. | BousiHEe HA4YaIBHOTO JIABJICHUSI HA HOPMAJIBHYIO CKOPOCTh PACIPOCTPAHEHUS TUNIAMEHH U
HIMPHUHY 30HBI TOPEHUs

13. | BausHue cocTaBa cMecH Ha HOPMaJIbHYIO CKOPOCTh PAaCpOCTPAHEHUS IJIAMEHU U IIUPUHY
30HBI TOPEHUS

14. | BausHue pa3mepoB 1iesei u 3a30poB B KaMepax CropaHus Ui pacpOoCTpaHEeHUs
JTAMHHAPHOTO TJIAMEHU

15. | BausiHME CKOpOCTH pacipOoCTpaHEHUs JaMUHAPHOTO MJIaMEeHU Ha 00pa3oBaHue 0ObEMHBIX
HECTOPEBIINX YTIEBOJIOPOJIOB

16. | BausiHME CKOPOCTH pacHpOCTpaHEHUs JAMHUHAPHOI'O IJIaMeHH Ha 00pa3oBaHue
MPHUCTEHOYHBIX HECTOPEBIINX YIIIEBOJIOPOIOB

17. | JlamuHapHasi CKOPOCTh TOPEHMSI KaK COCTaBJISIOIAsl TYpOYJIEHTHOM CKOpOCTH
pacrpocTpaHeHus IIIaMEHU

18. | XemunoHu3a1us B yriieBoA0POI0BO31YIIHOM JIAMEHH

19. | PaBHOBecHas HOHU3AIMS TIJIAMEHU

20. | TepMOOMUCHOHHBIA MEXaHN3M 00pa30BaHMs CBOOOTHBIX AJIEKTPOHOB B IUTAMEHHU

21. | T'openue B TypOyJI€HTHOM MTOTOKE

22. | XapaKkTepucTUKH TypOyJSHTHOTO MMOTOKA M €r0 IapaMeTphl

23. | Kpurtepuu nomobus, onpeaensionye XxapaKTep CropaHusi TOIJIMBHO-BO3AYIIHONW CMecH

24. | OcoGeHHOCTH TypOYJIEHTHOTO TOPEHUS 110 CPABHEHHUIO C JIAMHHAPHBIM

25. | Tpu BuJa NIMPUHBI 30HBI TYPOYJIEHTHOT'O TOPEHUS

26. | MenkomacmTabHOE U KPYITHOMACIITA0HOE BO3JICHCTBUE TYpOYIEHTHOCTH HA TOPEHUE

27. | PactipocTpaHeHne TIIaMeHH TIPY CHIILHOW TYpOYJICHTHOCTH

28. | Xox BeIropaHHs CMeCH B TypOyJIEHTHOM IIJIAaMEHU

29. | IIpoTshHKeHHOCTBH 30HBI TOPEHHS B IOTOKE, OTPAHNYEHHOM CTCHKAMU

30. | BiusiHue HayambHOU TeMIEpaTypsl Ha TypOYJIEHTHYIO CKOPOCTh PacpOCTPAHEHUS IJIaMEHU
U IIUPHUHY 30HBI TOPEHUS

31. | BiusHue Ha4ambHOTO AAaBJICHUS HA TYPOYJIEHTHYIO CKOPOCTh PACIPOCTPAHEHHUS TUIAMEHH U
IIMPHUHY 30HBI TOPEHUs

32. | BausHue coctaBa cMecH Ha TYpOYJICHTHYIO CKOPOCTh PACIIPOCTPAHCHUS TUIAMEHH M IIIUPUHY




Bonpocs! k 3x3ameHy (YCTHO)

n/n
30HBI TOPEHUS

33. | B3aumocBsI3b CKOPOCTH pacpOCTpaHEHHs TUTAMEHU C MOHHBIM TOKOM mipu cropanuu TBC
BOJIM3U CBEYU 3aKUTAHUS

34. | B3auMocCBsI3b CKOPOCTH pacIpOCTpaHEHUs TUIAMEHU C HOHHBIM TOKOM 1ipu cropanuu TBC B
30HE, YAAJIEHHOM OT CBEUYH 3a)KUTaHUs

35. | B3auMoCBs3b HOHHOTO TOKA B 30HE Y CBEUYH 3KUTAHUS M B Haubosee yAaaéHHoi oT Hed
30HE KaMepbl CrOpaHus

36. | B3aumocBsI3b CKOPOCTEH pacpOoCTpaHEHUs TUIAMEHHU B 30HE Y CBEYH 3KUTaHUS U B
HauboJee yaanéHHoM OT He€ 30HE KaMephbl CrOpaHus

37. | Ocobennoctu nporekanus nporecca cropanus TBC B npurarensx ¢ paccioenuem TBC

38. | M3mMeHeHue CKOPOCTH paclpOCTpaHEHHS TUIAMEHH I10 YTIIy TOBOPOTa KOJIEHYATOro Bajia B
JIBUratesix ¢ paccioenuem TBC

39. | B3auMocCBs3b CKOPOCTH PACIIPOCTPAaHEHHS TUTAMEHH ¢ 00pa30BaHUEM HECTOPEBIINX
yIJI€BOJIOPOIOB B ABUTATENsX ¢ paccaoenueM TBC

40. | B3auMoCBs3b CKOPOCTH PAaCIpOCTPAaHEHUS TUIAMEHH ¢ 00pa30BaHHEM OKCHJIOB a30Ta B
JnBUratesix ¢ paccioenuem TBC

41. | BiusHHE CKOPOCTH pacHpOCTpaHEHUs TUIAMEHH Ha BEIMYMHY MAaKCUMAJIHHOTO JaBICHHUS
CrOpaHus

42. | B3auMOCBS3b BETUYHHBI HOHHOTO TOKa C MAKCUMAJIBHBIM JIaBJICHUEM CTOPAHUS B 30HE,
HauOoJee yaanéHHOM OT CBEYH 3a)KUTaHus

43. | BnusHue pa3MepoB KaMephl CrOpaHUs Ha BEIMYHHY CKOPOCTH PACIIPOCTPAHEHHS TUIAMEHH U
UIMPUHY 30HBI TYpOYJIEHTHOTO TOPEHUs

44. | BenuyuHBI U 3aBUCHMOCTH CKOPOCTHU PACIPOCTPAHEHUS TIJIAMEHH U BPEMEHH TOPEHUS B
TypOyJI€HTHOM MTOTOKE OJTHOPOAHON CMECH OT MapaMeTPOB MOTOKA U COCTaBa CMECH,

45. | B3auMocCBsI3b MIMPUHBI 30HBI TYPOYJIECHTHOTO TOPEHUSI C XapaKTePUCTUKaAMH HOHHOTO TOKA B
30HE TOPEHHUS

46. | B3aumocBsI3b MIMPUHBI 30HBI TYPOYIEHTHOTO TOPEHHSI C XapaKTePUCTHKAMU
TypOyJIEHTHOCTH

47. | OcobeHHOCTH MPOTEKAHUS MPOIIecca CTOpaHus B TOPIITHEBOM JBUTATENE C HCKPOBBIM
3aKUTaHHEM.

48. | OcobeHHOCTH U3MEHEHUs TYpOYIEHTHOCTH U CKOPOCTH MEPEMELICHUs] CMECH T10 YTIIy
MIOBOPOTA KOJIEHYATOro Bajia

49. | Tpu da3sl pacnpocTpaHeHHs MIAMEHH B MOPIIIHEBOM JIBUTATele C BHEIIIHUM
cMeceo0pa3oBaHNEM

50. | OcobGeHHOCTH MPOTEKAHUS MPOIIEcca CTOPaHUs B IM3EIILHOM JIBUTATEle

51. | ®a3sl pacnpocTpaHeHUs TUIAMEHU B AW3EIHHOM JIBUTATENe

52. | BausHue KOHCTPYKITMH KaMephbl CTOpaHUs Ha H3MCHCHHE XapaKTePUCTHK CrOPaHUs B
JIBUTATEJIE C UCKPOBBIM 3KUTAHHEM

53. | BousHue KOHCTPYKITMH KaMephbl CTOpaHUs Ha H3MCHCHHE XapaKTePUCTHK CTOPAHUS B
JIN3ETIHHOM JBUTATENE

54. | Oco0eHHOCTH Ipolecca CropaHus PU UCIOJIb30BaHUU AIbTEPHATUBHBIX BUJIOB TOIUIMBA

55. | BousHue no6aBku BO10poaa B OEH30BO3AYIIHYIO CMECh Ha CKOPOCTh PAcIpOCTPaHEHHS
TUTAMCHH

56. | BousHue n106aBku BOI0poAa B OEH30BO3AYIIHYIO CMECh Ha IIUPHUHY 30HBI TYPOYJIEHTHOTO
TOPCHUS

57. | Bausaue 1o0aBKM BOJOPO/Ia B CMECHh MPUPOJTHOTO ra3a Ha CKOPOCTh PACTIPOCTPAHCHHS
TJTAMECHH

58. | BausHue 1o6aBKy BOJOPOIa B CMECH IPUPOAHOTO ra3a Ha MIUPUHY 30HBI TYpOYJIEHTHOTO

TOpEHUS




Bonpocs! k 3x3ameHy (YCTHO)

n/n

59. | XapakTepuCTUKH PacpOCTPAHEHUS TUIAMEHH B 30HE BOJIM3U CBEUH 3)KUTAHUS

60. | XapaKTepHCTUKH PACIPOCTPAHEHUS TNIAMEHH B 30HE HanboJiee yainéHHOM| OT CBEYH
3KUTAHUS

61. | TokCcHYHBIE COCTABISIONINE TPOAYKTOB CTOPaHUSI.

62. | Hopmupyemblie TOKCHUHBIC BbIENEHHs. VI3MeHeHHEe HOPM TOKCHYHOCTH BO BPEMEHH.

63. | O6pazoBaHe TOKCUYHBIX BBIIEICHUH MPH CKUTAHUH TOIIJIMBA B YHEPI€TUIECKUX
YCTaHOBKaX.

64. | CpaBHeHHE ypOBHEH TOKCHYHOCTH BPETHBIX BHIOPOCOB

65. | OGpa3zoBaHKe OKCHJIA YTIIIEPOia M HECTOPEBUINX YTIIEBOJIOPOJIOB

66. O06pa3oBaHre TEPMUIECKHUX OKCUIOB a30Ta

67. OO6pazoBanue OBICTPHIX U TOTIMBHBIX OKCHJIOB a30Ta

68. OO6pa3oBaHue TBEPABIX YACTHI]

69. | OcobGenHoCTH 00pa30BaHuUs OKCHA a30Ta B ABUTATEIsIX U YCTAHOBKAX C UICKPOBBIM
3a)KUTaHUEM

70. | OcobGeHHOCTH 00pa30BaHus TBEPABIX YACTHI] B IBUTATEIISAX U YCTAHOBKAX C UCKPOBBIM
3a)KUTaHUEM

71. | OcobGeHHOCTH 00pa30BaHuUs OKCH/IA YIIIEPO/ia B IBUTATEIISAX U YCTAHOBKAX C HCKPOBBIM
3a)KUTaHUEM

72. | OcobGeHHOCTH 00pa30BaHUsI HECTOPEBILUX YIJIEBOJIOPOJIOB B IBUTATENISX M YCTAHOBKAX C
VCKPOBBIM 32)KUTaHUEM

73. | OcobeHHOCTH 00pa30BaHUsl OKCHJIA a30Ta B JM3CILHBIX JIBUTATENSX H YCTAHOBKAX

74. | OcobeHHOCTH 00pa30BaHUsl OKCHJA YIIIepOo/ia B TU3EIbHBIX JBUTATEISIX M YCTAHOBKAX

75. | OcoGeHHOCTH 00pa30BaHUsl HECTOPEBIIUX YIJIEBOAOPOIOB B TU3EIbHBIX ABUraTEIsIX U
YCTaHOBKax

76. | OcobeHHOCTH 00pa3oBaHus TBEPABIX YACTHUI] B TU3EIIbHBIX JIBUTATENSIX H YCTAHOBKAX

77. | BiusiHue KOHCTPYKTUBHBIX M PEKUMHBIX APaMETPOB MOPITHEBBIX ABUTATEICH U YCTAHOBOK
Ha oOpaszoBanue TBEPAbIX yacTull B OI'

78. | BiusiHMEe KOHCTPYKTUBHBIX M PEKUMHBIX TAPaMETPOB IMOPIITHEBBIX ABUTATEICH U YCTAHOBOK
Ha 00pa30BaHME HECTOPEBIINX YIIIEBOJIOPOIOB

79. | BiusiHMEe KOHCTPYKTUBHBIX M PEKUMHBIX APaMETPOB MOPIITHEBBIX ABUTATEICH U YCTAHOBOK
Ha oOpaszoBaHue okcuzaa azora B O

80. | BiusiHMEe KOHCTPYKTUBHBIX M PEKUMHBIX MAPAMETPOB MOPIITHEBBIX ABUTATEICH U YCTAHOBOK
Ha oOpaszoBaHue okcuza yriepoaa B Ol

81. | M3MeHeHue KOHCTPYKIIMKA KaMephbl CTOPAHUs KaK METOI CHH)KCHUS BBIJICIICHHI
HECTOPEBIINX YTIEBOJOPOJIOB B IBUTATEISIX U YCTAHOBKAX C UICKPOBBIM 3)KUTaHUEM

82. | 3sMeHeHue KOHCTPYKIIMKA KaMephbl CTOPaHUs KaK METOJI CHH)KEHUS BBIJICIICHUI OKCH/IOB
a30Ta B JIBUTATEJSIX M YCTAHOBKAX C HCKPOBBIM 3KUTAHUEM

83. | 3MeHeHue KOHCTPYKIIMKA KaMephbl CTOPAHUs KaK METOJI CHH)KEHUS BBIJCIICHUI OKCH/IOB
a30Ta B IN3EJIHHBIX JBUTATEISIX U YCTAHOBKAX

84. | 3MeHeHNe KOHCTPYKIIMY KaMepPhl CTOPaHUs KaK METOJI CHIDKEHUS BBIICTICHUN
HECTOPEBIIMX YIIIEBOJOPOAOB B TM3EIbHBIX JIBUTATEISIX M YCTAHOBKAX

85. | I3MeHeHne KOHCTPYKIIMY KaMephl CrOpPaHuUs KaK METOJI CHIYDKEHHSI BBIICTICHUH OKCHIa
yrJiepojia B IM3ENIbHBIX JIBUTATENSAX M YCTAHOBKAX

86. | OOGenHeHNE TOIIIMBHON CMECH KaK HAIlpaBJICHHE CHIDKEHUS BPEIHBIX BEIOPOCOB B
JIBUTATEIIAX U YCTAHOBKAX C UCKPOBBIM 32)KHTaHHEM

87. | CHmwKeHHE BpeIHBIX BHIOPOCOB 32 CUYET Ta30JHHAMUYCCKAX XapaKTEPUCTUK TPAHCIIOPTHOTO
CpEeACTBA M CHM)KEHUSI MEXaHHMUYECKUX OTEPh B YHEPTETHUECKOM YCTaHOBKE

88. | Meton perupKyasiuu 0TpaboTaBIINX Ta30B, €T0 MPEUMYIIECTBA U HEAOCTATKH

89. | CnocoObl COBEpIICHCTBOBAHMS METOIA PEIMPKYIISIIUN




Bonpocs! k 3x3ameHy (YCTHO)

n/n

90. | Cnoco0bl pacciioeHHs TOIUIMBHO-BO31YIIHON CMECH B JIBUTATENSIX C HCKPOBBIM 3aKUTaHUEM

91. | CHmxkeHue BBIOPOCOB HECTOPEBIIKMX YIIICBOIOPOIOB IIPH PACCIOCHUH TOTUIMBHO-BO3IYIIIHON
CMeCU

92. | CHmxkeHue BBIOPOCOB OKCHJIOB a30Ta IPH PACCIOCHUH TOIUTMBHO-BO3IYIIHON CMECH

93. | Oco0eHHOCTH CropaHus albTePHATUBHBIX TOIUIMB: IPUPOHBIH ra3; NponaH-0yTaH; BOJIOPOJ

94. | OcoGeHHOCTH pacTpOCTpaHEHHsI IIAMEHH MPH 100aBKe BOJOPO/ia B TOIIIMBHO-BO3AYIIHYIO
CMECh

95. | IlpuHImn paboThl OKUCIUTEIHHOTO HEUTpAIU3aTopa

96. | IIpuHumn paboThl BOCCTAHOBUTEIILHOTO HEMTpaIn3aTopa

97. | OcobeHHoCTH PabOTHI 3-X KOMIIOHEHTHOT'O HEUTpaIM3aTopa

98. | Heiitpanusaropsl /Ui ABUraTeae u JHEPreTHUECKUX YCTAHOBOK C HCKPOBBIM 3a)KUTaHUEM

99. | HeifTtpanu3aropsl Ui AU3€JIbHBIX IBUTaTENIEN U SHEPreTHYECKUX YCTAaHOBOK

100. | HeiiTpanu3aropsl [Jisi ABUTATEICH U YCTAHOBOK, pa0OTAIOMIMX HAa OETHBIX TOTIIMBHO-
BO3YIIHBIX CMECSX

101. | [IpeumymiecTBa U HEAOCTATKU IPUMEHEHUS] HEUTPAIU3aTOPOB

102. | [lepcrieKTUBHBIE METOJIBI U CIIOCOOBI YTYUIIECHHSI TOKCHUECKUX MOKa3aTeIel MOPIIHEBBIX
JIBUraTesieil 1 yCTaHOBOK.

103. | CHmxeHne KOHIIEHTPAIIH BPEIHBIX BHIOPOCOB MPH UCIIOIB30BAHUN AJIbTEPHATHBHBIX BUIOB
TOIJINBA

104. | CHmxeHHEe KOHIIEHTPAIUK BPEIHBIX BEIOPOCOB MpH T00aBKE BOOPO/Ia B OCH30BO3IYIIIHYIO
CMeCh

105. | CHmkeHHE KOHIIEHTPAIUY BPEIHBIX BEIOPOCOB IIpH J0OABKE BOJOPOIa B
METaHOBO31YIIHYIO CMECh

106. | CHmXeHrne KOHIIEHTPAIH BEIOPOCOB HECTOPEBIINX YTIICBOJOPOIOB IPU BO3ICHCTBIH Ha
pabouwnii nmporecc

107. | CHmxeHne KOHIIEHTPAIMH BEIOPOCOB OKCH/IA YTIepoa MPpH BO3IACHCTBUHN HA pabOdHid
pouecc

108. | CHmkeHHe KOHLIEHTpAIMK BEIOPOCOB OKCHJIOB a30Ta MPH BO3JCHCTBUU HA pabo4Mii mporece

109. | U3MmeHeHHEe XapaKTEepUCTHK PACTIPOCTPAHEHHS TUTAMEHH IS CHIDKEHHS BRIOPOCOB
HECTOPEBILUX YIIIEBOJAOPOJOB

110. | 3MeHeHHE XapaKTEePUCTHK PACTIPOCTPAaHEHHSI TUTAMEHH IS CHIDKEHUS BHIOPOCOB OKCHIOB
azoTa

111. | I3MeHeHue XxapakTepUCTUK pacpOCTPAHEHUS JIAMEHH JIJIsl CHUKEHHUSI BIOPOCOB OKCHIA
yriepoja

112. | 3meHeHHEe XapaKTePUCTHK PACcTIPOCTPaHEHHsI TUTAMEHH [Tl CHYDKEHUST BBIOPOCOB TBEPIBIX
4acTHIL

113. | CrtocoOBI CHUKEHHSI BEIOPOCOB «00BEMHBIX» HECTOPEBIIIUX YTIIEBOJIOPOIOB

114. | CHmxeHue BBIOPOCOB OKCHJIOB 230Ta M3MEHEHHEM YTJIa ONEPEKESHUs 3a)KUTaHHs

115. | CamxeHne BBIOPOCOB HECTOPEBILUX YIIIEBOA0POI0B H3MEHEHUEM YTJiIa ONEPEKEHUS
3aKUTaHUs

116. | PacuérHblif MeTO OTIpeieIeHUs] HAallpaBJIeHU CHIDKEHUS! BBIOPOCOB HECTOPEBIIINX
YIJIEBOAOPOJOB € YUETOM TEPMOXUMHUYECKUX CBOMCTB TOIUIMBA U XapaKTEPUCTHUK
pacnpoCTpaHEHUS TUIAMEHU B ABUTATENSIX C MICKPOBBIM 38)KUTaHUEM

117. | PacuérHblil MeTO/1 OMpe/iesieHns] HalpaBJIE€HUN CHU)KEHUSI BBIOPOCOB HECTOPEBIIUX
YTJIEBOIOPOIOB C YUETOM U3MEHEHUS IIMPHHBI 30HBI TYPOYJIEHTHOTO TOPEHUS B ABUTATENAX
C UCKPOBBIM 3aKUTaHUEM

118. | PacuérHblii MeTON OTpeieIeHUs] HallpaBJICHUH CHI)KEHUS! BBIOPOCOB OKCHIOB a30Ta C
y4€TOM XapaKTEPUCTUK PACIIPOCTPAHEHHUS IUIAMEHH B IBUTATEIISIX C UCKPOBBIM 32)KUTaHUEM

119. | MeToap! CHUKEHHUS BRIOPOCOB JIBYOKHCH YTJIEpOa B HOPIIHEBBIX JIBUTATENSAX




n/n

Bonpocs! k 3x3ameHy (YCTHO)

OHEPIrCTHYCCKNX YCTAaHOBKAX

120. | BousiHre METOOB CHHYKEHHS BPEIHBIX BHIOPOCOB HA SKOHOMHYHOCTH paOOTHI MOPIITHEBBIX

,Z[BI/IFaTeJIeﬁ N OHCPIr€TUYCCKUX YCTAaHOBOK

7.3.2. Kputepuu 4 HOPMbI OLlEHKH

®opma
MPOBeACHUSA
Cemectp Kpurepuu u HOpMbI OLIEHKHU
NPOMEKYTOYHO
i aTTecTAalNU
1 DK3amMeH 3aCIIy)KMBaeT CTYICHT, OOHApYKUBIIUii

«OTJIMYHO»

BCECTOPOHHEE, CHCTEMAaTHYECKOe u
rIyOoKoe 3HaHWE Y4eOHOro MaTepuana,
YMCHHEC CBO6OI[HO BBITIOJIHATH 3aJaHus,
npeaycMOTpeHHble  mporpammoi.  Kaxk
MPaBUJIO, OLICHKA "OTJIMYHO" BBICTABJISETCS
CTYACHTaM, YCBOMBIINM B3alMOCBA3b
OCHOBHBIX ITOHATHM JUCHUIINIMHBI B HX
3HAYEHUH I TproOpeTaeMoil podecchH,
MIPOSIBUBILUM TBOPYECKHE CIOCOOHOCTH B
IIOHUMAaHUHU, U3JI0KCHHHN N HCIIOJIb30BaHUN
yueOHOro MaTepuaia

«XOopouro»

3aCIy’)KMBAaeT CTYACHT OOHapyKHUBLIMH
[OJTHOE 3HAaHWE Yy4eOHOro MaTepuaia,

YCIIEITHO BBITTOJTHAO U N
MIPENyCMOTPEHHBIE B MPOrpamMMe 3aJaHHS.
Kax MpaBUJIo, OIICHKA "xoporio"

BBICTABIISIETCSI  CTYJEHTaM, I10Ka3aBIINM
CUCTEMAaTUYECKUN XapakTep 3HAaHUW 110
JUCLMIUIMHE W CHOCOOHBIM K  HX
CaMOCTOSITEIbHOMY TMIOTIOJTHEHUIO u
OOHOBJICHHUIO B XOIe JajbHEHIIel yueObl n
podecCHOHANBHON AEATEbHOCTH

«YOOBJICTBOPUTEIIBHO»

3aCIy)KMBAaeT CTYAEHT, OOHapYXMBLIMH
3HaHUsI OCHOBHOTO y4eOHOTrO MaTrepualia B
00beMe, HEOOXOOMMOM I JalbHEHIIeH
yaeObl ®  TpeACToslmied  paboTel 1O
CIEINATIFHOCTH, CIIPaBIISIOLTHICS c
BBITTOJIHEHUEM 33/IaHUH, TPETYCMOTPEHHBIX
nporpammoil. Kak  mpaBuio,  oleHka
"yIOBIETBOPUTENBHO" BBICTaBJIAETCS
CTYJICHTaM, JONMYCTHBIIMM IOTPENIHOCTH B
OTBETE Ha DK3aMEHE W MpPU BBINOJIHECHUU
9K3aMEHALMOHHBIX 3aJaHuH, HO
o0JamaronM  HEOOXOANMBIMH 3HAHUSAMHU
JUIE WX YCTPaHECHHUS IO PYKOBOJCTBOM
pernoiaBaTes

«CHEYOOBJCTBOPUTECIBHO»

BBICTABIIACTCS  CTYACHTY,  HMEIOLIEMY
npoOesbl B 3HAHHAX OCHOBHOI'O y4eOHOTO
MaTepuana, JIOITy CTUBILIEMY
MPUHIUNHAAIBHBIE OMIMOKU B BBHIMOJHEHUN
MPElyCMOTPEHHBIX MPOrPAMMOI1 3aJIaHMil.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAKTHKYM, AP.) 3EC
1 | H. . Yaiinos, H. A. KonctpynpoBanue JIBUTATENCH YuebHuk 2023 OBC «Jlanb»
NBamenko, A. H. BHYTPEHHETO CrOpaHus
Kpacnokyrckuii, JI. JI.
Msrkos ; mox pen. H. /1.
YaitHoBa
2 | Ilerpos, A. W. TexHuueckas TEpMOJIUHAMUKA U YyeOHuk 2023 OBC «Jlanb»
TETUIonepe1aya
3 | Cypkumn, B. U. OCHOBBI TEOpUU U pacu€Ta aBTOTPAKTOPHBIX YyeOHoe nmocodue 2022 OBbC "Jlanp"
JIBUTATEIIEU
4 | Kprokos K. C. Teopus U KOHCTPYKLIMS CUIIOBBIX YCTAaHOBOK VYuyebHoe nocobue 2021 9bC
"ZNANIUM.CO
M
5 |B. C. Kypacos, B. B. | Teopus nsurateneii BHyTpeHHETO CrOpaHUs YuyebHoe nocobue 2021 9bC
JparyneHko "ZNANIUM.CO
M
6 | B. B. BepOumnkuii, B. C. | DkcruryaTannoHHbIE MaTepHAIIBI VY4aebHOe mocobue 2022 3BC «Jlanb»
Kypacos, A. b. lllenenes
7 | Ilpokomenko, H. 1. DKcrepuMeHTaITbHbIE WCCIIEIOBAHHS VY4aebHOe mocobue 2021 3BC «Jlaub»
JIBUraTesieil BHYTPEHHETO CrOpaHusi
8 | O.C. Jlorynoga [u ap.]. O6paboTka SKCIEPUMEHTAIBHBIX JTAHHBIX YuebHuk 2020 9BC
Ha OBM "ZNANIUM.
COM"
9 | Jlorynogoii O. C. IIpencraBnenue u BU3YaIHU3aIus VYuebHuk 2020 9bC
pe3yIbTaTOB HAYYHBIX UCCIIEIOBAaHUMN "ZNANIUM.CO

Mll




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeToIMYecKoe nocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P » AP g)e
10 | Anekcees I'. B., Jley A. T. OCHOBBI  3alTUTHI WHTEJUIEKTYaTbHOM Y4eOHoe mocodue 2020 OBC "Jlanp"
COOCTBEHHOCTHU
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
KoanuectBo B
Tun (yueOHHMK, ydeOHOE o
HAY4YHOM
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3aruiaBue (3aroji0BOK) I'ox n3panus ouoamorexe /
n/n MeToanYecKoe mocoome,
HPAKTHKYM, IPp.) HaumeHoBaHue
P > AP IBC
1 | Cypkun B. 1. OcCHOBBI TEOPHH U pacueTa aBTOTPAKTOPHBIX | ydeOHOe mocodue 2020 5
JIBUTaTEIIEH
2 | Haymos C. A. Metoauka  BBINOJIHEHWs  TEIUIOBOIO M | yueOHOe rmocobue 2015 3BC "IPRbooks"
JMHAMUYECKOTO PacueTOB JABHUTaTEICH
3 | Kocosa E. H. [u 1p.] KomnbroTepHble TEXHOJIOTMM B HAy4HBIX | yueOHOeE rmocobue 2015 3BC "IPRbooks"
WCCIICIOBAHMSIX
4 | bananguna H. B. OcHoBBI HKCIEPUMEHTANIBHBIX | ydeOHOe mocodue 2015 3BC "IPRbooks"
HCCIIEOBAHUI
5 | ®enopos 1O. H. CropaBounuk  uHxeHepa 1o ACVYTIL | YueGHO-pakTHUECKOE 2018 2

MIPOEKTUPOBAHME U pa3pabOTKa

nocooue




8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

— WebofScience [DnekTpoHHBIH pecypc]: MyabTHIUCHMILIMHApHAsS pedepartuBHas Oasza
nanubix.  — Philadelphia: ClarivateAnalitics,  2016—-. —  Pexum  mocryna:
apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHrL.

— Scopus [DnekTponHbIi pecypc]: pedeparuBhas 6a3za manubix. — Netherlands: Elsevier,
2004—. — Pexxum noctyma: scopus.com. — 3aril. ¢ 3kpaHa. — S3. pyc., aHrI.

— Elibrary [DnekTpoHHBIi pecypc]: HaydHas djeKTpoHHas O6ubauorexka. — MockBa: HOB,
2000—. — Pexxum noctyma: elibrary.ru. — 3ari. ¢ a3kpana. — SI3. pyc., aHr.

— SpringerLink [DnexTpoHHbIii pecypc]: [6a3a nanubix]. — Switzerland: SpringerNature,
1842—. — Pexxum nocrymna: link.springer.com. — 3ari. ¢ skpana. — SI3. aHr.

— ScienceDirect [Onextponnslii  pecypc]: KOJUJICKIIUS ~ DJEKTPOHHBIX  KHUT
usnarenscrBa Elsevier.  — Netherlands: Elsevier, 2018-. — Pexum  mocryma:
sciencedirect.com. — 3aru. ¢ 3kpaHa. — 53. aHrII.

8.4. IlepeueHb NPpOrpaMMHOro odecnevyeHus

Ne Hanmenosanue IO PexkBU3UTHI zlor()Bi)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUs — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JeNCTBHUS — OEeCCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpox
Office Stdandard 2013 Russian OLP NL JeUCTBHS — OECCPOYHO
AcademicEdition
3 | AHTHIIIaruaT 985/2016 ot 06.10.2016
4 | Mirapolis Human Capital Management JMIIEH3UOHHBIN oroBop Ne 234/10/21-K

ot 19.10.2021, cpok aeicTBust — 10
01.03.2022

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIINHE

n/n

HaumenoBaHue 060py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKUX U
Ap. 00bEKTOB ISl IPOBEACHUS
NPAKTHYECKUX M J1a00paTOPHBIX 3aHATHH,
MOMELIECHU VIS CAMOCTOSTEILHOMN
padoThl 00y4yaommxcs (HoMep ayAUTOPUN)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

b-208. YueOHast ayauropusi il MIPOBEACHUS
3aHATUM  JIGKIMOHHOTO  THMA.  Y4eOHas
ayIATOpUsl s IPOBENCHMS]  3aHATUHN
CEeMHUHAPCKOTo TUMa. Y4yeOHas ayAuTOPHs JUIs
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOIHEHUS
KypCOBBIX paboT). YueOHas ayauTopus I
MIPOBEJIEHUS] TPYNIOBBIX U WHIUBUAYAIbHBIX
KOHCYNIbTallMi. YueOHas ayauTopus s
IIPOBEJCHUS 3aHATHN TEKYIIEr0 KOHTPOJIA H
IIPOMEKYTOUYHON aTTECTALUU.

Crotbt YYCHUYCCKUE JIBYXMECTHBIC
(MOHOOTIOKH), CTON TMpemnoaBaTeIbCKHM,
Jlocka aynutopHas (menoBas), ctyn, [IBC
J1-30-37, nacrennble 1iakatel, JIBC B-2,
JBC 3uJl 130, ABC A3JIK412, IBC
BA31111, Onox xaprep B cbope PIIJ,
HarJsIIHOE rnocooue "[Mlatynsr",
ra3oTypOMHHBIA  JBHTaTellb, PEAYKTOP
I'TH, »nextpuueckuii crenn "Cucrema
oxXJIaxAeHus1",  AJIEKTPUYECKUUA  CTEH[
"Cuctema cmazku", PIIJI, JIBC BA3 2108,




n/n

HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

HarggHoe nocoodue "KoneHuartele Bajbl",
HarsiiHoe nocobue "llopman" cremnaxu
¢ y3namu ¥ arperaramu JIBC

b-209. Vuebnas aymutopus sl IPOBEACHHUS
3aHATHM  JEKIMOHHOIO0 THHAa. YdeOHas
aymUTOpUsSL  JUISL  TIPOBEICHUS  3aHATHMA
CEMHUHAPCKOT0 TUIA. YUueOHas ayTuTOPHS IS
KYPCOBOTO IPOCKTHPOBAHUS  (BBITIOJTHCHHUS
KYpPCOBBIX Pa0o0T). YueOHas ayauToOpus IS
MIPOBEJICHUS] TPYIIIOBBIX M WHIUBUIYATbHBIX
KOHCyNbTallMil. VYueOHas ayautopust Ui
MIPOBEJICHUS 3aHITUN TEKYIIEr0 KOHTPOJS H
MIPOMEXKYTOUHOM aTTeCTaIuu.

Crombl YUEHUYECKHE JIBYyXMECTHBIC
(MOHOOJIOKH), CTOJ TPENOIaBaTEeIbCKUM,
CTYJ IpenoaBaTeiIbCKuii, Kadeapa, JocKa
ayMuTOpHas (MeJIoBas), YKpaH.

b-212. KommnbroTepHblid Kkiacc. YdeOHas
ayAuTOpus AN TPOBENEHHS  3aHSATHH
JEKIIMOHHOTO THUIA. Y4eOHas ayJuTOpUs IS
NPOBEJCHUS 3aHATUH CEMHHAPCKOTO THUIIA.
VYuebHas  aymauTopus AN IPOBEACHUS
nabopaTtopHbIX paboT. YueOHas ayauTopHs
ISt KypCOBOTO MPOEKTUPOBAHHS
(BBIOJIHEHUSI KYpPCOBBIX paboT). YueOHas
ayIUTOpHUSl Ui TIPOBEACHUS TPYIIOBBIX |
WH/MBUIYAIbHBIX KOHCYJIbTalMi YueOHas
ayAUTOpUsl Ui TIPOBEACHUS  3aHATHH
TEKyIIEro KOHTPOJS M MPOMEXYTOUHOU
aTTeCTAIIHH.

CTOJIBI yYEHUYECKHE, JIOCKa ayJauTOpHAs,
CTOJ MPET01aBaTeIILCKUH, CTYJIbsI
VUCHUYECCKUE, CKaHep, MKa] KHIKHBIH,
1K, nocka aynutopHas (MenoBas)

b-214. JIaboparopus "I'a3oBas auHamMuKa"

CTeJUIaX C HarsIAHBIMU  TTOCOOMSIMH,
CTeJIaXX € Ja0OpaTOpPHBIMU MOCOOMSIMH,
BaKyyMHBIH MpPHUBOJ, CTOJbl YUEHHYECKUE
JIBYXMECTHBIE (MOHOOJI0KM), JIOCKa
ayIuTOpHas, TypOOKOMITpeccop,
BaKyyMHas ~ 3aclIOHKa,  BaKyyMMeTp,
HarJsiiHbIe nocoowus, CTOJ
MIPENOIaBaTEIbCKUN, CTYI
NPEMo/IaBaTeIbCKH.

Bb-104. Y4eOHO-MOTOPHBIH OOKC

Cronsl YYEHHUYECKHE,
Y4YEHHUYECKHUE,

anekTpoHocueTHeld Y3-34A, BOJBTMETP
yHUBepcaiabHbli  B7-21, »ieKTpoHHBIN
taxoMmetp TII-3, TOMIMBHBIA pacxomomep,
BECHI, ABUTaTelb OeH3MHOBEIEI BA3-2114,
TopMo3Hasi ycrtaHoBka MEZ  Vsetin,
pecusep, JlaBKa MSTKas, mkadg
METaJUINYECKUM, IBUTATENIb AU3CIbHBIN []-
37b, UHJUKATOp MAU-2A.,
MaHOMETPOBBIN CTEHJ, MaHOMETP

CTYJIbA
4aCTOMETP




HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
padoThl 00y4aromuxcs (HoMep ayAuTOPHH)
KUJIKOCTHBIN, y3en noxapotyueHus OV -
3-BCY
[Tomemienue a5 caMOCTOSTENbHOM pabOTHI CroJibl y4eHUUYECKHUE, CTYIbs
6 | crymentos (I"-401) yuennueckue, [1K ¢ BbIxos10M B ceTh

Nutepner
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