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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUNIIUHbI

1.1 Uenb pucumnnuHbl: POPMMPOBaHME KOMMETEHUMA OyaylumMx MaructpoB B 06nactu agcopOUMOHHBIX U
aacopbLUMOHHO-KaTanMTNYeCcKMxX NpoLEeccoB.

1.2 3apgaum gMCUUNNUHbBIL:

» 00yunTb paspaboTke MHXEHEePHO-TEXHUYECKUX PELLEHWI MO 3alUnTe OKpYXaloLlen cpeabl OT TOKCUYHbIX BELLECTB;

* Hay4YMTb MEeTO4aM aHanu3a, pacyéta, NPOeKTUPOBaHUSA YCTAaHOBOK aACOPOLMOHHON TEXHUKY;

* rokasaTb OCHOBHble MaTepuanbl, Npubopbl, MeTOAbl UccrnenoBaHWs ancopbUMOHHBLIX MNPOLECCOB; NPOLECCh
B3aUMOAENCTBUSA NMPUMECHBIX KOMMOHEHTOB Ha MeX@a3HbIX MOBEPXHOCTSIX NOPUCTbIX COPOEHTOB, NOHOOOMEHHWNKOB, aKTUBHbIX
yrnewn, LeonuToB 1 CUnmKarernem, Xronbes KoaryrnsHTOB U (PrOKYNSAHTOB;

+ obecneuntb NoHMMaHWe OCOBEHHOCTEN MexXdasHbIX MPOLECCOB B AUCMEPCHbIX CUCTEMAX TEXHUKA W KUBOW
npvpoabl, POpMUPOBaHNE TEXHUHECKN FPaMOTHbIX MOAXOA0B K pa3paboTke peLleHMn No 04YUCTKE CTOKOB U ra3oBbiX BbIGpOCOB
OT 3arps3HuUTenen, BblAeneHno LeHHbIX KOMMOHEHTOB aAcopOLMOHHLIMY MEeToAaMM.

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:
MpenBapuTenbHasi NOArOTOBKA NpegnonaraeT co3gaHne OCHOBLI Anst OpMMPOBaHMSA KOMMNETEHLMIA, YKa3aHHbLIX B M.
2, Npy U3y4YeHNN OUCLUMNIIUH:

Okonormyeckas xmmums
CoBpeMeHHble npobnembl TexHocdepHon 6e3onacHoCTH
OHeproxmMmyeckune NpoLecChl 3aLMThl OKPYXatoLLEen cpebl

2 KOMMETEHUUU OBYYAIOWENoCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUNINUHDbI

MK-1: Cnoco6eH NpoBOAUTL 3KONIOTMYECKMIA aHaNM3 NPOEeKTOB paclUMpeHusi, PEKOHCTPYKLUKN, MOAe pPHU3aLUm
AeNCTBYHOLMNX NPOU3BOACTB, CO34aBaeMbiX HOBbIX TEXHOMOIUIN U 060pyAOBaHUSA B OpraHu3auum

3Hatb: Hay4Hbl€ NPpUHUMNbI NONTy4YeHUA N NnpuMeHeHunq a,El,COpGeHTOB.

YmeTthb: aHannanpoBaTb U BbI6MpaTb aJJ,COpGeHTbI ONA KOHKPETHbIX TEXHOJI0N'M4YEeCKNX CUCTEM.

BnageTb: HaBblkaMu UccrnenoBaHns aacopbeHToB 1 aacopBLMOHHBIX NPOLIECCOB.

MK-2: CnocobeH ycTaHaBNUBaTb NPUYMHbLI U NOCNEeACTBUS aBapUiHbIX BbIGPOCOB M COPOCOB 3arpA3HSAOLWMNX
BellecTB B OKpYyXaloLlyto cpefy, NoAroTaBnuBaThb NpeanoXeHUs no npeaynpexaeHnto HeraTUBHbIX
nocnepcTBuM.

3HaTb: OCHOBbI UCMONb30BaHUA aACcOPOLMOHHBIX MPOLIECCOB AN NMUMKBUAALMM aBapUiiHbIX BbIGPOCOB U COPOCOB 3arpsi3HeHui
B OKpyXXatoLlyto cpegy.

YMeTb: 060CHOBaHHO BbIOMpaTh MaTepuansl u 06opyLoBaHue Ana peannsauum agcopObLUMOHHON TEXHONOMMN OUYUCTKN.

BnapeTb: HaBblkamy O0GOCHOBAHHOrO BblbOpa METOAOB OYMCTKM MOTOKOB M MapameTpbl TEeXHOMOrM4ecknx mpoLeccoB Ans
OOCTUXKEHNs1 ONTUManbHOro acpdekra o4mMCTKu.




3 COAEPXAHUE OUCLUMJINHBI

HanmeHoBaHWe 1 cogepxaHne pasgenos, TeM U y4ebHbIX
3aHATUN

CewmecTtp
(kypc ona 3A0)

KoHTakTHas
paboTta

Jlek. J1ab.
(vachbl) | (uacbl)

CP
(4achbl)

dopma
TeKyLLero
KOHTpOns

Pasgen 1. TepmuHonorua n obuime onpeaeneHns

Tema 1. MNMoHaTue 06 agcopbumun. Bugsl agcopbuun.
[MpMMeHeHue B NPOMbILLNEHHOCTU U UCCNEef0BaHUSIX.

Tema 2. OCHOBHble CBOMCTBA COPOEHTOB.
JlabopaTopHas pabota "OnpeneneHne copbUMOHHOM
€MKOCTM yrnepogHoro copbeHTta".

Tema 3. lNapameTpbl agcopOLMOHHbBIX NPOLIECCOB.
lMpumeHsiemMble annapaTtbl U PeXUMbI NPOBEOEHNS
agcopbunn.

Tema 4. AncopbeHTbl 1 nx BUabl.
JlabopaTopHas pabota "OnpeaeneHne ctaTu4eckon u
JMHaMMNYeCcKorM EMKOCTU MOHOOOMEHHMKA".

Pasgen 2. PaBHoBecHas copbunsi. OCHOBHbIE
OeNCTBYIOLLME 3aKOHbI M X MPUMEHEHWe Ans
nccrnegoBaHUs U TEXHONMOMMYECKUX pacyéToB.

Tewma 5. MoHATre 06 nzotepme agcopbunm. Cnocobbl
N3MepEeHUs], CyLLLECTBYIOLLME TUMbI U30OTEPM U UX
mMaTemaTu4ecKkoe onncaHue.

Tema 6. OnpegeneHne obLen yaensHON NoOBEPXHOCTY
agcopbeHToB, meTtog BAT, dumsnyeckas copbuus,
xemocopbuus, MOHHBLIN 06MeH. OnpeaeneHne pasmvepos
1 pacnpegeneHus yactuy 1 nop.

JlabopaTopHas pabota "OnpegeneHne nsotepm copoumm
YrnepoaHoro BOMOKHa B CTATUYECKOM U AMHAMUYECKOM
pexume".

Tema 7. AocopOLMOHHbIE MeTOAbI onpeaeneHns obLen n
napumanbHon NoBepPXHOCTU aacopbeHTOB, reTePOreHHbIX
HOCcUTEeNen n katanm3aTopoB (COBPEMEHHOE COCTOSIHUE U
TEHOEHUMM pa3BUTKSA).

JlabopaTopHas paboTta "ccnegosaHne npouecca
OYNCTKM BOAObI OT OpraHNYeCKMX 3arpsi3HEHUI Ha
yrnepogHom copbeHTe".

WUtoro B cemecTpe (Ha kypce ana 3A0)

KoHcynbTauumn n npomexyTovHas atrectaums (3ader)

10

4,75

39,75

Pasgen 3. HepaBHoBecHasi agcopbums. KuHeTuka n
OnHamuka copbuun.

Tema 8. OcHOBHbIE NapamMeTpbl N 3aKOHOMEPHOCTH
copbuun. NoHATNE O BbIXOAHOW KPMBOWN copbumun n
BPEMEHMW 3aLUNTHOTO AENCTBUS.

JlabopaTopHas pabota "OnpegeneHne cogepxaHusi
OpPraHNYecKmnx KUCNoT METOAOM TOHKOCITONHOM
Xpomartorpadun”.

Tema 9. TexHonornyeckme pac4y€tbl COPOLNOHHBIX
npoLeccoB.

JlabopaTopHas pabota "OnpegeneHne coctaBa
OpraHNYecKnx XnakocTen MeTogoM ra3oBom
xpomarorpadcpun”.

Tema 10. Jecopbuus, Buabl gecopobumm, Tmnbl
necopbupyoLmnx areHToB.

Pasgen 4. lNpumeHeHue agcopbummn 4ns OYUCTKM ra3oB 1
XNOKOCTEN, XMMNYECKOro aHanuaa, reteporeHHoro
KkaTtanmsa. Tunbl UCNonb3yemblx aacopbeHTOB.

11

14

12




Tema 11. Okcug antoMuHUS, cnocoObl NONyvYeHus,
CTPYKTYpa M KACINOTHO OCHOBHbIE CBONCTBA.

JlabopaTopHas pabota "/3y4eHune npouecca pasgenenust 3 5 12
KpacuTenem MeETOAOM KOJTOHOYHOWM XXMOKOCTHON

xpomarorpacpun”.

Tema 12. YrnepoaHble maTepuanbl, CUHTE3, PU3UKO-
XUMUYeCcKMe CBONCTBA 1 NpuMeHeHune. LinpkyneHsi,

dynnepeHsbl, yrnepogHble HAHOTPYOKKW. YrnepoaHble 2 12
BOIOKHA, Yrrepoa-yrnepoaHsie KOMNo3uLNOHHbIE

mMmaTtepuarnbl.

Pasgen 5. lNpumeHeHne agcopBbLUMOHHBIX TEXHONOMNA B
NPOMBILLNEHHbIX annapaTtax Ans 3aluTbl OKpyXKatoLLen

cpenpl

Tema 13. CoBpeMeHHOe COCTOSIHUE M NEPCNEKTUBDI
NpUMeHeHNs NPoLLECCOB aacopobLmMmn Ans OYUCTKM
NPOMBILLITEHHbIX BEIGPOCOB U COPOCOB. 2 4 10 Jl
JlabopaTopHas pabota "OnpeneneHve cogepxaHusi
MeTarnsnoB B BoAe METOAOM NPOTOYHOrO MOHHOIO obmMeHa".

Tema 14. lNMpouecchl nepepaboTkm HeTN, KPEKUNHT,

puydopmuHr. Vicnonb3oBaHWe npoueccoB agcopbunn B 3 12
HedpTenepepabaTtbiBatoLLEel OTpacnu.
Utoro B cemecTtpe (Ha kypce ans 3A0) 17 17 83
KoHcynbTauum n npomexytodHasa atrectaums (Ok3ameH) 2,5 24,5
Bcero koHTakTHas pab6orta n CP no gucuunnuHe 68,75 147,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4ebHbIM MnaHoM He NpedycMOTPeHo

5 BANNIbHO-PENTUHIOBAA CUCTEMA OLIEHUBAHUA

Vcnonb3oBaHue 6annbHO-peATUHIOBON CUCTEMbI HE NPEeYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUA PE3YNIbTATOB

OBYYEHMA

6.1 MNoka3aTenn oueHNBaHuA

Koa komneTeHUumn

MokasaTenu oueHnBaHWsA pe3ynbTaToB 0byyeHus

PacprlaaeT npuHUUNbI 1 METOOOJIOMNIO NONYy4YeHUaA a,ElCOpﬁLl,VIOHHbIX mMaTepuanos 1 obnactu
MX NCNOJIb30BaAHUA.
O6ocHoBbIBaET BbIGOp agcopbeHTa A4S KOHKPETHOWM cucTtemMbl U obopygoBaHue ans

MK-1
npoBeAeHns npouecca.
Mpegnaraet U3MKO-XMMUYECKME U TEXHONOrM4Yeckne MeToabl aHanusa agcopbeHTos,
NPOrHO3NpyeT Ncnonb3oBaHne agcopObLUMOHHBLIX annapaTos.
XapakTepunayeT UCTOYHWKN 0Bpa3oBaHUsA 0TX0A0B, BLIGPOCOB M COPOCOB 3arpA3HAOLLNX
BELLECTB B OKpYyXaloLLyto cpedy; MeTodbl cpeAcTBa NvMKBMAALUMM NOCNEACTBUN HapyLLEeHNs
COCTOSIHUS OKpY>KatoLLen cpeabl.

MK-2 YcTaHaBnmMBaeT NPUYMHbI aBapUAHbIX Y CBEPXHOPMATUBHbIX BbIOPOCOB 1 COPOCOB

3arps3HSIIOLLNX BELLECTB B OpraHn3aL/Mn; oLeHNBaTh NOCNeACTBUS aBapuiHbIX BbIGPOCOB 1
cOpPOCOB 3arpsI3HAIOLLMX BELLECTB B OKPYXaoLLYHO cpefy.

Mpepnaraet BbIGOp agcopbeHTa M KOHCTPYKLMIO acOpOLIMOHHOrO y3na npy 04MCTKe
aBapuiiHbIX BbIOPOCOB 1 COPOCOB.

6.2 Cuctema n KpuTepum oLeHMBaHUA

LWkana oueHvBaHns

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTM KOMMNETEHLIMIA

YcTHoe cobecefoBaHne MucbMeHHas paboTa

5 (oTnnyHO)

MonHbIN, ncyepnbiBaOLNN OTBET, ABHO
OEMOHCTPUPYHOLLMIA TNy6oKoe NOHMMaHNe
npeameTa 1 LUMPOKYHO 3pYANLIMIO B
oueHnBaemown obractu. Kputnyeckni,
OpUrMHarnbHbIA NOAXOA K MaTepuarny.
KayecTBO MCMNONMHEHNA BCEX SNIEMEHTOB
3a[aHNS MNOJSTHOCTbLIO COOTBETCTBYET BCEM




TpeboBaHuAM.

OTBeT NOJHbIA, OCHOBAHHbLIN Ha
npopaboTke Bcex 06a3aTenbHbIX
NCTOYHUKOB MHdopMaumn. MNMoaxoa k
MaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

MHaveuayanbHoe 3agaHune BbINOSHEHO B
JocTtatoyHOM o6beMe, HO orpaHMyMBaeTcs
TONbKO OCHOBHbIMW MOAXOAaMW.

4 (xopoLuo)

OTBET BOCNPOU3BOAUT B OCHOBHOM TOJbKO
NEKLMOHHbIe MaTepuarbl, 6e3
camocTosiTenbHon paboThl ¢
peKoOMeHL40BaHHOMW NMTepaTypomn.
[leMoHCTpMpyeT NoOHMMaHue npeameTa B
uenowm, 6e3 yrnybneHus B getanu.

3 (ynosneTtsoputensHo) | NpuCyTCTBYIOT CyLLECTBEHHbIE OLLIMBKM UnK
npobenkl B 3HAHUSAX MO HEKOTOPLIM TEMaM.
3agaHuve BbINONHEHO NOSTHOCTLIO, HO B
paboTe ecTb OTAENbHbIE CYLLECTBEHHbIE
OLMOBKM, NMBO Ka4ecTBO MNpeacTaBreHus
paboTbl H13Kkoe, Nnbo paboTa
npeacTaBrieHa ¢ onosgaHuem.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLumM ak3ameHaTopa. HesHaHue
3HaAYUTENBHOM YacTu NPUHLMAMANbLHO
BaXXHbIX 3/1IEMEHTOB ANCUUMMNHBI.
MHoro4uncneHHble rpybbie owmnbku.
OTcyTCTBME OOQHOMO UM HECKOSNBbKUX
obs13aTenbHbIX 3N1EMEHTOB 3aaaHus, Nnbo
MHOrOYMCIEHHbIE rpyOble oWnbkn B
paboTe, nNMbo rpyboe HapyLLeHne npaBus
0POPMITEHNS UM CPOKOB NpPeaCTaBMNeHUs
paboThbl.

MonbITka cnUcbiBaHUS, NCMOMb30BaHNS
HepaspeLLEeHHbIX TEXHNYECKNX YCTPONCTB
UM Nonb30BaHWsA NOACKa3KoW APYroro
YyernoBeka (BHE 3aBUCUMOCTU OT
YCMELHOCTW Takon MOMbITKM).
MpencTtaBneHue vyxon paboTel, nnarnar,
nnbo oTKa3s oT NpeacTaBneHus paboTbl.

2 (HeynoBneTBOPUTENBHO)

O6yyatowwmiica TBepAO 3HaeT maTtepuarn
OVUCLUMMINHDBI, TPaMOTHO U MO CyLLECTBY
nsnaraeT ero, BnageeT npodeccuoHansHom
3a4yteHo TepMUHONOrMen NokasbiBaeT yMeHvne
paboTaTb C OCHOBHOW 1 AOMOMHUTENBHON
nuTepaTypon, CBOEBPEMEHHO BbIMOSTHUIT U
3awmTn nabopaTopHble paboThl.

OO6yyatowmiica He BNageeT Matepmanom
OncumnnnnHbl, NpodeCccruoHanbHoOn
TepMuHonoruen, gonyckaet
NPUHUMNUanbHbIE OLWMOKN NP OTBETE Ha
BOMpOChI, He Npnobpen HeobxoanMMble
YMEHUS U HaBbIKW1, HE BbIMOSTHWI B MOSTHOM
obbeme nabopatopHble paboTsl,
npegycMOTpeHHble paboyen Nporpammon.

He 3a4teHo

6.3 TunoBble KOHTPONbHbIE 3af4aHUA U/MNN UHble MaTepuanbl, UCNOJb3yeMble OISl OLleHKU pe3yfibTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n dopmMynnpoBKM BONPOCOB
Cemectp 3
1 YpaBHeHUsi MaccooTaaum n Mmacconepenayn. MaTtepuansHbeii 6anaHc agcopbepa, paboyas NMHUS npoLiecca.

2 OcHOBHbIe crnocobbl onpeneneHuna oben n y,u.eanoﬁ NOBEPXHOCTU COp6€HTOB N KaTanm3aTtoposB.




Tunbl agcopbumn, Granyeckasi, XeMoCopOLMS, MOHHbIN OBMeH.

Cnocobbl onpeneneHns o6béma nop v Ux pacrnpenerneHus no pasmepy, pTyTHas NOpoOMeTpUs.

MpumeHeHve ypaBHeHus AT 4ns naydeHus yaenbHoM NoBepXHOCTU copBeHTa.

MoHomonekynsipHasa agcopbuuns. YpasHeHus JleHrmiopa, dpenHgnmxa.

Cnocobbl n3mepeHua n3otepm COp6LI,VIVI B XXNWOKUX U ra3oBblX cpenax.

3
4
5
6 Teopusa nonumonekynapHon agcopbuumn bpyHayapa, AmmeTa, Tennepa. [locTonMHCTBa 1 Hea4OCTaTKN.
7
8
9

OcHOBHbIE BMAbI M30TEPM CcOpOLIMU.

10 M3oTepma copbuun, e€ 3HavyeHne ans nccrefoBaH1s CBOMCTB BELLECTB, aHanm3a u COpobLNOHHOM O4NUCTKM.

11 Obwas cxema yctponcTtea 1 paboTbl aacopOLMOHHOM YCTAHOBKM.

12 OcHoBHble cTagnm paboTbl COPOLIMOHHON YCTAHOBKM.

O6uee oncaHne copOUMOHHBIX NPOLECcCOoB. [AnHamMuyeckne n ctatmydeckue pexmmol copbummn. NpueegéHHas
CKOPOCTb ABWXEHWS ra3a Unn XXnakoctu. Pacxoabl KOMNOHEHTOB U MaTepuanbHbli 6anaHc npouecca.

CaoiictBa copbeHTOB. HacbinHasa NnoTHOCTb, YAeNnbHas NOBEPXHOCTb, YAENbHbI 0O0BEM NOp, pacnpeaeneHne
14 nop no pasmepy, npegernbHas copbums, aHTaNbNNS U IHTPoONUA copbumnn, rmgpaBnUYeckoe conpoTnBneHe
cnosi. Cnocobbl BbIpaXeHUs KonuyecTsa NormnowéHHoro BeLecTsa.

15 Apcopbuus. OnpeneneHunst, OCHOBHble NOHATUA. Buabl agcopbumun. decopbuus.

Cemectp 4

Mpouecchl nepepaboTkm HeTU, KPEKMHT, pUcOPMUHT. Vicnonb3oBaHne npoLeccoB agcopbumm B

16 4
HedbTenepepabaTbiBatoLLEN OTPACIN.

17 ALcop6LUMOHHbBIE NPOLIECCHI A1 OYUCTKU NMPOMBILLIEHHBIX BbIGPOCOB M COPOCOB.

18 KopoTkouukrnosas GesHarpeBHasi agcop6umsi, NperMmyLLecTBa U 06racTs NPUMEHEHWS.

HoBble dhopmbl yrnepoaHbix copbeHToB. LinpkyneHsl, dynnepeHsl, yrnepoaHbie HAHOTPYOKK, cTeknoyrnepos,
19 dvnameHTapHbIn yriepos, yrnepoa-yrnepoaHbie KOMMNo3nLUMoHHbIe MaTepuarnsl. YrnepogHble HoCUTenu
KaTanusaTopos.

YrnepogHble copbeHThbl, akTUBUPOBAHHLIN Yrofb, YriepoaHble BONOKHA, CaXu, Crocobbl NomyyYeHus,

20 -
CTPYKTYpa, OCHOBHbIE CBOWCTBA.

21 LleonuTbl (MonekynsipHble cuta) NpupoaHbIe U CUHTETUYECKUE, CNOCOBLI MOMNyYeHUsi, CBOWCTBA.

22 CopbeHTbl Ha OCHOBE cunukarens, cnocobbl NonyyYeHus, CBOMCTBA.

23 Cop6eHTbl Ha OCHOBE NOPMCTOrO OKCMAA antoMUHKS, CNOCOOLI MONYYEHNs, OCHOBHbLIE CBOMCTBA.

24 MaTepuanbHbii 6anaHc agcopbepa, paboyas NMHUS NpoLecca, PacyHéT Yncna TEOPETUYECKUX CTyMNeHeN

25 BbixogHas kpuBas guHammu4yeckon agcopbunm, Bpems 3aluMTHOro AeNCTBuS.

26 CkopocTb agcopbumm 1 cnocobbl €€ BblYMCIEHMS.

6.3.2 TunoBble TeCTOBbIE 3aA4aHUA

He npegycmoTpeHsl.
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHNA (3a4ayuu, KeUCbl)

1. Onpepenutb Tpebyemoe KonM4ecTBO akTUBMPOBAHHONO Yrils, BICOTY Cfos agcopbeHTa u gnameTp
apcopbepa nepnogm4eckoro OencTBns 4ns norrnolleHus napos 6eH3nHa n3 cmecum ero ¢ Bo3gyxom. Pacxon
napoBo3ayLuHon cmecn 3450 m3/4. HavanbHas koHueHTpauus 6eHsmHa C0=0.02 kr/m3. CKOpOCTb NapoBO34YLLHOW
cmecu 0,23 m/c, cumTasi Ha NosIHoe ceveHne annapaTa, AMHaMUYeckas akTMBHOCTb yrnist no 6eH3nHy 7% (macc.),
ocTaTtovHas akTMBHOCTb nocne gecopbummn 0,8% (macc.), HacbinHasa NnoTHOCTL yrnsa 500 kr/m3. MNpoaoMKUTENBHOCTD
necopbuun. Cylikm n oxnaxageHus agcopbeHTta coctaenset 1,45 u.

2.0npegenuTb ANVHY 30HbI Macconepegayun HenogeuxkHoro cnost Leonuta NaA (da = 0.002 m) n pabouyto
BbICOTY KOJIOHHOrO annapaTa ans npouecca rnybokon ocywku rasos (Cnp = 2,94-10-6 kr/m3) npu cnegyoLwmx yCrnoBusix:
BblCOTa HenoaswkHoro cnos 0,26m, CO = 0,01 kr/M3, ckopoCTb NAPOBO34YLUHOrO NOTOKA, OTHECEHHAsA K NONIHOMY
ceyeHuto annaparta, 0,5 m/c, tHac = 190 MuH, t = np110 MuH.

3. Ancopbums HEKOTOPOro ra3a Ha NOBEPXHOCTU TBEPAOro Tena onuckbiBaeTcs n3otepmoit J1aHrmiopa mn npu 250
C xapakTepusyeTtca KOHCTaHTOM agcopbumoHHoro pasHoBecus K=0,85 klMa-1. Paccuutarnte gaBneHuve rasa B usy4aemom
CUCTEME MpU pasHbIX CTEMNEHSIX 3aNONIHEHNS NoBepXHoCcTu rasom: 6 =0,15; 6 =0,95.




6.4 MeToanyeckue matepuansbl, onpegensiowme npoueaypbl oLeHUBaHUA pe3ynbTaToB 00y4yeHUs
6.4.1 YcnoBusi gonycka o6y4aroLlerocsi K NpoMeXXyTo4HOM aTTecTaumm u Nnopsanok NMKBMAaUumM akageMm4eckomn

3aA0J1IXKEeHHOCTU

[MpoBegeHe NpomMexXyTO4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«lMonoxeHne o0 NpoBeAEHNN TEKYLLIErO KOHTPOSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm obyvarowmxcs»

6.4.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No gUucumninHe

YcTHas +

lNucbmeHHas

KOMI'IblOTepHOB TecTnpoBaHune

6.4.3 OcobeHHOCTU NpoBeAeHUs MPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

* BPEMS HA NOArOTOBKY K YCTHOMY cobecenoBaHuto coctaBnseT 30 MUHYT;
* BbINOJSIHEHME NPAKTUKO-OPUEHTUPOBAHHOIO 3agaHns coctaenset 30 MUHYT.

MHas

7. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUNMINHDI
7.1 YyebHasa nutepartypa

ABTOp

3arnasue

MN3pgaTenbcTBO

| [oa nspaHnsa |

Ccblinka

7.1.1 OcHOBHas y4yeb6Hasa nutepartypa

Manos B. IN., BycbirvH

NHxeHepHas 3awumTa

http://publish.sutd.ru/

H. 1O. OKpy>KatoLLen cpeabl cre.: crierynt 2014 tp_ext_inf_publish.ph
p?id=2049
Konnakosa, H. A., TepMmoaguHammKka U KMHETUKA Tomck: ToMckuin https://www.iprbooks
MwuHakosa, T. C. CopOLMOHHOro NONUTEXHUYECKNIA 2021 hop.ru/134303.html
KOHLIEHTpupoBaHus. 4.1 yHuBepcuteT
Aroposckun B. [. Apcopbuus : yuebHoe https://ibooks.ru/read
nocobue — 2-e u3g,., Mockea: JlaBopaTopus 2020 ing.php?
3NEKTPOH. 3HaHUN short=1&productid=3
50292
7.1.2 ononHuTenbHas y4ebHasa nutepaTtypa
Manos B. M., AncopbunoHHo- http://publish.sutd.ru/
ButkoBckas P. . KaTanMTuyeckme npoLecchl B ) tp_ext_inf_publish.ph
3aLMTe OKpyXatLLen cpebl Cr6.: CrerynTa 2013 p?id=1762
Hosukos, B. K. 3Konormsa n nHxeHepHasi Mocksa: MockoBsckas http://www.iprbooksh
3aLMTa oOKpyXarLLen cpebl rocyaapcTBeHHas 2020 op.ru/97330.html
akagemusi BOgHOro
TpaHcnopTa
pebeHHunkos C. P., Copbumsa B nonMMeEpHbIX http://publish.sutd.ru/
OnbTekos 0. A. cuctemax cre.: crierynt 2014 tp_ext_inf_publish.ph
p?id=1967
O. B. ActawkuHa, A. MpakTnyeckne acnekTbl http://publish.sutd.ru/
A. JlbiceHko, H. ®. COPOLIMOHHBIX NpOLEeccoB CankTt-lNeTepbypr: 2022 tp_ext_inf_publish.ph
YBaposga, [1. A. cnerynrtq p?id=202245
MeTpoBa

7.2 Nepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM

WHopmMaumoHHasi cuctema «EamHoe okHo gocTyna k obpasoBaTenbHbIM pecypcam. Pasgen. Xumnyeckas
TexHonorusa. Xmmmyeckas npoMbILLIEHHOCTb» [OnekTpoHHbIn pecypc]. URL: http://window.edu.ru/catalog/?

p_rubr=2.2.75.25

MwuHucTepcTBO 3KOHOMUYecKoro pa3sutusa Poccunckon degepaumnn. PegepanbHasa rocygapcTBeHHas
WHpopMaLMOHHas cucTemMa TeppuTopranbHOro nnaHnpoBaHus [OnekTpoHHbIn pecypc]. URL:
https://fgistp.economy.gov.ru/

OnekTpoHHO-6ubnuoTeuHasa cuctema IPRbooks [3nekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

7.3 I'IepetleHb NNLEH3UOHHOro n cBo6oaHO pacnpocTpaHsaeMoro nporpamMmmHoro obecneyeHus

MicrosoftOfficeProfessional

Microsoft Windows
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7.4 OnucaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOW ANA OCcyLleCcTBNEeHNA obpa3oBaTeNnbHOro
npouecca no gucumnnunHe

JlTabopaTopus MHCTPYMeEHTanbHbIX METOAOB aHanu3a, kKoTopas ocHalleHa npubopamu: cnektpodoTomeTpbl CP-
2000, UK dypbe ®CM-1201; CnekrpockaH MAKC-GV; xunakocTHbIn xpomaTtorpad LIBET-4000; aHanusaTop yrnepoaa
TOINA3 C (Bce npnbopbl C KOMNBLIOTEPHBIM YNpaBrieHeM); nabopaTopHbIe CTEHADI.

AyaunTopus OcHalueHve

MynbTuMeguinHoe obopyaoBaHue, creumnanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PyA H P A
ayautopus

CneuuanuavpoBaHHas Mebenb, gocka
YuyebHasa aygutopus

MyrnbTuMeauiiHoe 06opyaoBaHNE, KOMMbIOTEPHAS TEXHUKA C BO3MOXXHOCTBIO NMOAKIIOYEHUS K
KomnbtoTepHbilii knace | ceTn «MHTepHeT» 1 obecneyeHneM AoCTyna B 9NEKTPOHHYI0 MHGOPMaLVIOHHO-
obpaszoBaTenbHyto cpeay
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