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1. Ileaib 0cBOEHUA TUCHUILIHHBI

Lenb ocBoeHUS AUCUMILIUHBI — (GOPMUPOBAHKUE Y CTYIEHTOB NMPOQPECCUOHATbHBIX 3HAHUM,
HABBIKOB W YMCHHMHA TPUMEHSATH MEPOINPHUSATHS IO OYUCTKE BEHTUJISIIIMOHHBIX BBIOPOCOB B
npoecCHOHANBHOM JEeSTeIbHOCTH W MPOEKTUPOBATh CHCTEMbl U OOOpYIOBaHUE OYHCTKHU
BEHTUJISIIIHOHHBIX BEIOPOCOB MPEIIPUSTUH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IPAaKTUKHU, Ha OCBOCHHH KOTOPLIX 6a31/1pyeTcs1 JaHHass JUCHMIIIMHA:
(((DI/ISI/IKa», «MexaHuKa KNUIKOCTHM MW Tasay, «Hacocm, BCHTUJIATOPBI, KOMIIPECCOPEBD),

«BeHTHISIUSY.

I[I/ICI_[I/IHJII/IHBI W MIPAKTUKHU, IJI1 KOTOPBIX OCBOCHUC I[aHHOﬁ JUCIUITIIMHBI HCO6XOZ[I/IMO KakK
MNpeaAmCCTBYIOICC: «OCHOBBI MOHTaXa H HaJlalKH CUCTEM TEIIOTa30CHA0KCHUS 1 BCHTUIIALITUN,

«BeHTuAIMS MPOMBIIIJICHHBIX 3/1aHui», moaroroBka BKP.

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs1

dDopmupyeMbie U
KOHTPOJINpYyeMble
KOMIeTeHIHH
(Ko M1 HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUA
KOMIIeTeHIIMii
(K01 ¥ HANMEHOBAHUE)

Inanupyemble pe3yJibTaThI
o0yueHust

I1K-3. Ciocoben
OpPTraHHU30BBIBATH PAOOTHI
110 MOHTa)Ky 1 HAJIAAKE
2JIEMEHTOB CUCTEM
TEIIOra3oCcHa0KeHUs U
BEHTHIALIUN

[1K-3.1. Beibop
HOPMATHBHO- TCXHUYCCKUX
Y HOPMAaTHUBHO-
METOJJMYECKUX JIOKYMEHTOB
10 CTPOUTENLCTBY, MOHTAXKY
1 HAJTAJIKE CHCTEM
OTOIIJICHUS], BEHTUJISLINH,
KOHTUIIMOHUPOBAHHUS
BO3/1yXa, XOJIOJIOCHAOKEHUS

3nats: HopmatuBHyto 6a3y u
METONYECKHE PEKOMEH/IAIIUH B
o0jacTu 0XpaHbl BO3YLIHOTO
OacceitHa, TpeOOBaHUSI K OCHOBHBIM
MTOJIOKEHHSIM TTPOEKTHPOBAHUS
CHCTEM MPOMBIIUICHHOW BEHTHIISIIHH
1 pa3MeIleHnI0 000pyA0BaHUS TIbLIe-
Y ra30yJIaBIMBaHUA, K KOMIIOHOBKE U
MOHTa)Xy CUCTEM OUUCTKH
BEHTHJISILIMOHHBIX BEIOPOCOB

VYmers: [lonp30BaTbcss HOpMaTUBHOU
JAUTEpaTypoi MpH BBIOOPE U
00OCHOBAHUHU CXEM OUYHUCTKHU U
MPUHATUH PUHIMITHATIBHBIX
pELIEHUI IpYU IPOEKTUPOBAHUN U
MOHTaK€ BEHTHJIALIMOHHBIX U
TE€XHOJIOTMYECKUX CUCTEM

Bnaners: HaBrikamu Bb1OOpa
HOPMAaTHUBHO-TEXHUYECKUX
JIOKYMEHTOB, HEOOXOTUMBIX JIJIS
MPOEKTUPOBAHUSI, MOHTaXka, HaTaJgKe
U AKCIUTyaTaliyi CUCTEM OYUCTKH
BEHTWJIALIMOHHOI'O BO3/1yXa.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bun . KOHTPOJIs
Moayab . HaumeHoBaHue TeM 3aHATHI Oonbem,
(pazzen) yueOHoi (yaeBHoii paGoTbI) Cemectp . banabl | UHTEepakTUB, 4. | (HAUMEHOBaHUE
padoThI OLICHOYHOI' 0
cpeacTna)
Monyns 1. Jlex 1 |TIpeamer u 3amaumn Kypca. Pusuueckue 7 2 - -
CucTtemsl OCHOBBI IbUICYJIABJIUBAHUSA U NOATOTOBKU
OYHNCTKHU Mp1 CocTaB U CBOMCTBa ra30B, MOJICKAIINX 7 2 - -
BEHTUJIALINOHHBI OUHCTKE.
X BEIOpOCOB I 2 JucnepcHsliii cocta. OnpeneneHue Kiacca 7 2 - --
P IBLIH.
Tex 2 [TsImeocaguTenbHbIE KAMEPHI U UX 7 2 -
IPOEKTHUPOBAHHUE.
Mp 3 Br160op 1 060cHOBaHUE CXEMBI 7 2 - -
IbLICYIIaBIMBAHHUS.
Cp Br160p 1 060CcHOBaHME CXEMBI 7 30 - - N3 Nel
TBIJICYIIaBIMBAHMS.
Mp 4 KoHcTpykiinu 1 pacyeT rpaBUTallMOHHBIX 7 2 - -
anmnaparos.
Jlex 3 Amnmaparsl cyX0oil HHEpLIMOHHON OYUCTKHU 7 2 - -
ra3oB.
OxnaxxaeHue ra3oB: paz0aBieHue 7 2 - -
Hp 5 aTMOC(EepHBIM BO3/1yXOM, B TIOBEPXHOCTHOM
TEMI000MEHHUKE.
Mp 6 ITonroToBka ra3a K O4UCTKE: MPOLIECC 7 2 - -
KOaryJsiuu, J0XKHUI OKCUIA YIiieposa.
Jlek4  |Mexanndeckue GpuiIbTphl, 00J1acTh 7 2 - -
IPUMEHEHHMsI, TOJ00p U pacyer.
Cp Anmnapatsl Cyxol OUYHUCTKH ra3oB. 7 20 - - N3 Ne2




®opMbI TEKYLIETO
Moayab Bun . HaumenoBaHue TeM 3aHATHI Oo0beMm, KOHTpPOIA
(pa3zen) yueOHoi (yaeBHoii paGoTbI) Cemectp . banabl | UHTEepakTHB, 4. | (HAUMEHOBAaHUE
padoThI OLICHOYHOI' 0
cpeacTna)
Pacuer 3¢ pexTrBHOCTH TIBUICYIABIMBAHUS 7 2 - -
Tp 7 WHEPIMOHHBIX THIJICYTIOBUTEIICH.
Ip 8 [Ton6op HUKIOHOB: BO3BPATHO- 7 2 - -
MOCTYNATENIbHBIX, OaTapeiHbIX.
Jlex 5 DneKTprYecKas OUMCTKA T'a30B. 7 2 - -
Ip9 Pacuer pykaBHBIX (HIBTPOB. 7 2 - -
IIp10  |TToxbop ammapaToB DIEKTPOOYUCTKH. 7 2 - -
Jlek 6,7 | Atmapatbl MOKpOM OYHMCTKH T'a30B. 7 4 - -
Ip 1l  |OxnaxaeHue U yBIAXKHEHUE Ta30B B 7 2 - -
KOHTAKTHOM TETJIOOOMEHHHUKE.
Ip12  |Pacuer mosoro ckpyo6epa. [Toadop 7 2 - -
KarieyJIOBUTEIEH.
Jlek 8 |OuncTka BHIOPOCOB OT ra3000pa3HbIX 77 2 - -
npuMeceid. PaccerBaHue BpeIHBIX BEIICCTB
B atMocdepe.
lp 13 |Pacuer ckpy0OOepa Benrtypmu. 7 2 - -
llp14  |DHepreTHuecKHil METOJI pacueTa
Ip15  ([IpoekTrpoBanue 0apOOTAKHO-TIEHHBIX 7 2 - -
CKpy00epoB.
Cp Annaparbl ObJICOYUCTKH 7 10 - - Tect
Ip16  |KOoMIOHOBKA CHCTEM acIHpaIlvH. 7 2 - -
IIA [TpoMexyTouHasT aTTSCTAIHSI 7 0,35 - -
KonTpons |O6o0IeHre U aHAINU3 U3YYEHHOTO 7 35,65 - -
MaTtepuana. JK3aMeH
Hroro: 144




5. O0pa3oBaTebHbIE TEXHOJIOTHU

HpI/I HU3YUCHUHN NUCHUIIIIMHBL «CucreMnl OUYUCTKHU BCHTHUJIILIUOHHBIX BBI6pOCOB>>
UCIOJIB3YIOTCS CJIEYIOIINE TEXHOIOTHU 00YyUeHUS:
MH(OPMaLIMOHHBIE TEXHOJIOTUU — BU3yaJIbHBIC JICKIUU;
TPAAUIUOHHBIC TCXHOJIOTMHU — JICKLIUU, ITPAKTUYCCKUC 3aHATUS

6. MeToguyeckue yKkasaHusi 110 OCBOCHMIO 1M CHMIIJIMHbI

IIpu ocBoeHUM BceX pa3AesoB JUCLMILIMHBI HEOOXOIUMO couyeTaHue Bcex GopM yueOHOH
JEATEIIBHOCTH: IOArOTOBKA JIEKMOHHOTO MaTepuasia, MOATOTOBKA K INPAaKTUYECKUM 3aHATUSAM,
pa3gaToO4YHbIX MaTEPUAIIOB HA IPAKTUYECKHUE 3aHATHS, IOATOTOBKA KOHTPOJIBHBIX BOIIPOCOB, TECTOB,
CaMOCTOsTeNIbHAs paboTa ¢ PEKOMEHIyeMOM JTUTEpaTypOH.

OCHOBHBIMU BHJIaMU ayAUTOPHOW PabOThHl CTYAECHTOB IO JAHHOM JUCLMILIMHE SBISIOTCS
JIEKLIMM, IPAKTUYECKUE 3aHATHs. B X0e JIeKuii IpenogaBarellb U3J1araeT U pa3bsCHAET OCHOBHBIE,
HauOoJiee CI0XKHbBIE MOHATUSA TEMbI, & TAK)KE CBS3aHHBIE C HEM TEOpPETHUYECKHE U NPAKTUYECKHE
poOJIeMbl, TaeT PEKOMEHJAINY U YKa3aHHUS Ha CaMOCTOATENbHYIO padoTy. [IpakTnieckue 3aHATHS
CIIy’KaT Ul 3aKpelyIeHUs M3y4eHHOro MaTepHala, pa3BUTHsS YMEHMH M HaBBIKOB, IPUOOPETEHUS
OTIBITA O TPOEKTUPOBAHUIO CHCTEMBI OUMCTKU BEHTHJISIIHOHHBIX M TEXHOJIOTMYECKHX BBEIOPOCOB, a
TaKKe Ul KOHTPOJIA IPENOJABAaTENIEM CTENEHU IOATOTOBICHHOCTH CTYAEHTOB IO H3y4aeMOu
muciuminHe.  CamocTosiTenbHas paboTa CTYAEHTOB IPEANONIAraeT aHaIu3 JOIOJHUTEIbHON
JUTEpaTyphl C Leibio Oojiee ITyOOKOro OCBOGHMS H3yyaeMOHl TeMbl M IPOBEIECHUS PacyeTHO-
aHasiuTH4YecKoi pabotel no BeinoaHeHuto UJ13. [IpenogaBarens ocyiiecTBiIseT TEKYIIUNA KOHTPOIIb
Y BBICTABJISIET HA €0 OCHOBE IPOMEXKYTOUHYIO aTTECTALUIO.

7. OneHoYHbBIE CPeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp Kox konTpoiMupyemoii KoMIeTeHIMU HaumeHoBaHue
(WJIM ee 4acTH) OLICHOYHOI'0 CPEACTBA
7 I1K-3 HJ[3 Nel
HJ[3 N2
Tecmosvie 3a0anusl.
Bonpocwi k axzameny Nel-60

7.2. TunoBblie 3aaHus WM HHBIC MaTepHaJbl, HEOﬁXOI[I/IMLIe AJIA TEKYIIET0 KOHTPOJIsA

7.2.1. UuauBuAyaAJIbLHOE JOMAIIHEE 3aaHNe

Tema
«Bp100p 1 000CcHOBaHUE cXeMBI NbuieynaBnuBanus» - M3 Nel
«ArnmnapaTsl CyXOl HHEPLIMOHHOW O4YNCTKH ra3zos» - MJI3 Ne2
KommiexT 3aganuii popMupyercs mo BapuaHTaM B 3aBUCUMOCTH OT JUCIIEPCHOTO COCTaBa,
pacxona, TeMrnepaTypsl a3pOAUCIEPCHON CMECH U INIOTHOCTH IBUIH.

Tunosoii npumep 3agaHus

NuauBuayanbHoe noMamHee 3aganue Nel
Br16paTh 1 000CHOBATh CXEMY OUHCTKH, yJIOBIETBOPSIONIYIO CAHUTAPHO-TUTUEHUYECKUM
TpeOOBaHUSM, JIJIS MPEVIOKEHHOTO BapUaHTa BRIOPOCA MPOMBIIIUIEHHOTO MPEAIPUITUS
Lrpy)=120 000 m%/4; t:=620°C; Muum=1,8 kr/4; V(%)S02=0,4%; pa=4160 xr/m’.



JucniepcHslil cOCTaB MBUIH:
d, MkM 1,0 1,6 2,5 4,0

A, % 24 48 84 100

HNuauBuayanbHoe qoManiHee 3aganue Ne2
["a3bl, coaeprKamye MblUb MOCTYNAIOT HA OYHUCTKY.
L= 15500 m%/a; Cq = 14,5 r/M>; pn = 3200 kr/m%; TIJIK = 2 mr/m®; t- = 1405C. JlucnepcHslii cocTaB
TIBLIH:

d 2,5 4,0 6,3 10,0 16,0 25,0 40,0 60,0
MKM
E;O' 2,3 11,8 28,5 58 63,6 87 95 100

Onpenenuth TpedyeMyr0 CTeNeHb OYHCTKM E, momoOpate U paccuuTaTb OOOpYyIOBaHUE
NPEUIOKEHHON CXEMBbl OYMCTKH, YTOOBI BEIOPOC YAOBIETBOPSI CAaHUTAPHBIM HOPMaM.

Kpurepun ouenku

- OLICHKA «3aYTEHO» BBICTABJISIETCS CTY/ACHTY, €ClIM paboTa BINOJIHEHA B IOJIHOM 00beMe U
YCIIEIHO 3allUIICHA;

- OLICHKA «HE 3a4TCHO» BBICTABIISIETCA CTYIIEHTY, €CJIM 3alaHUE HE BBIIIOJHEHO WJIM BBIIIOJIHEHO C
rpyObIMU OIIMOKaMU, IPH 3TOM CTY/ICHT HE OPUEHTHUPYETCS B OCHOBAaX pacyera.

7.2.2. Tect

TectupoBanue coTpyiHUKaMH Kaeapsl

Ha TeMY «ATapaThl MbIJICOYUCTKI

KomiiekT 3aganunii

CdopmupoBan u3 6aHka TeCTOBBIX 3a1anuii u3 50 BompocoB. Tum 3amanuii - 3alanue ¢ BEIOOPOM
OJIHOTO MpaBUiIbHOTO 0TBeTa. KonmnuecTBo 3a1anuid, npeabsaBiasieMblx cryaenty — 10.

Tunosoii npumep 3aJaHus
BAPUAHT 1
1.  Kakoii u3 nuxioHOB obecneunBaeT 0osnee 3((HEKTUBHYIO OUUCTKY OT IbLIH?
a) [{TH-24; ds0™=8,5 Mxm
0) CK-I1H-33; dso™=1,13 MxMm
B) IIH-15V; ds50"=6,5 mMkm.
2. BeHTBBIOPOC COJIEPKUT TBEP/IbI€ YACTHIIBI CIESAYIOIIET0 IMCIEPCHOI0 COCTaBa:
d, Mmxm <25 25-4.0 4,0-6,3 6,3-10 >10
D, % 15,3 13,0 14,7 18,9 OCT.
Kakyro = s pexTHBHOCTD MbUICYIaBIMBAHUS MOXKHO o0ecreunTh B iukiione [[H-11
(ds0™=3,65 MKkM)?

a) 99%; 0) 75%;
B) 65%; r) Apyras (Ha3BaTh).
3. Onpenenure Oy U 9aCTHIL, TUCTIEPCHBIN COCTaB KOTOPBIX YKa3aH B I.2.
a) =5,0 MKM; 0) ~8,0 MKM;
B) ~6,3 MKM; ) Ipyrue 3HaueHus (Ha3BaTh).
4. ITo kakoit popmyIie MOXKHO OMPEAEIUTh THAPABINYECKOE COMPOTUBICHUS ITUKIOHA?
2 2
a) pg.a)e : 6)§p2a)21
2 2
B) ;;fgg ‘K- K, +Kj; T) Apyroi (Ha3BarTh).

5. YkaxuTe Hambojee MPHEMIEMYIO 3aBHCHMOCTh JHeprosarpar Ha ounctky 1000 m® rasa ot
COIIPOTHBIIEHUS alapaTa JijIsl BUXPEBOTO MbIJICYIOBUTES.



a) K,=AP,,;

ann?

0) K,=AP, +m-P ;
1
B) K, =[(L| + Lll)'APann+ Ly 'APH]'L_;
|
r) npyras (Ha3BaTh).

6. Kakoii u3 anmapaToB MOXeT ObITh IPUMEHEH JUTS YJIAaBIMBAaHUS 3-TO Ki1acca MbUIei?
a) ImblIeocauTeNbHas Kamepa;  0) IPSAMOTOYHBIN LIUKJIOH;

B) nukioH [[H-11; I') Ipyroy (Ha3BaTh).
7. Kakoe u3 nepe4yncieHHbIX CBOMCTB HE OTHOCUTCS K CBOMCTBAaM IbLIN?
a) MJIOTHOCTB; 0) IUCTIEPCHOCTE;
B) CKUMAEMOCTb; T') CJIUTIaEMOCTb.
8. Ha pabGoty kakoro amnmapara BIusieT OMUYECKOE COIIPOTUBICHUE CJIOS MbLINA?
a) BUXPEBOTO IbUICYIOBUTEIS; 0) BO3BpAaTHO-MIOTOYHOI'O ITUKJIOHA;
B) DJIEKTPOPUIBTPA; T) Ipyroro (Ha3BaTh).
9. K kakomy THMy anmnapaToB OTHOCUTCS MbLUICOCATUTENbHAsA KaMepa?
a) HEHTPOOEIKHBIE; 0) MHEPIIOHHBIE;
B) MOKpBHIC; ') rpaBUTAllMOHHEIE.

10. OnpenenuTe TpebyeMyIo CTeNeHb OUNCTKH Ta30B, L Y=25000 Mm%/, c,=18,5 /M3,
[IIK=2 mr/m*?

a) 99,8%; 0) 95%;

B) HE TpeOyeTCs OYHCTKHU; r) Apyras (Ha3Bath).

Kpurepun oneHku:

«3a4TEHO» - IPaBUJIbHBIN OTBET HE MEHEE, YEM Ha 7 BOIpocoB Tecta u3 10
«HE 3a4YTEHO» - IPABWJIBHBINA OTBET MEHee, 4eM Ha 7 BOmpocoB Tecta u3 10

7.3. O1neHoYHbIE cpeacrea A l'lpOMC?KyTO'—IHOi;I aTTeCTallum Mo uMToramMm OCBOCHHUSA
AUCHUIIJTMHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTalnu

Cemectp 7

Bomnpocel k 3x3ameny

1 | TpeboBanus, npeabBIsSEMbIC K OYUCTKE BRIOpAckiBaeMoro Bo3ayxa. Onpenenenne
Tpebyemoii 3((HEeKTUBHOCTH MbLJIE U ra30yIaBIMBAHUS

2 | BuJpl IPOMBIIIICHHBIX BEIOPOCOB. XapaKTEePUCTUKU BRIOPOCOB M 3arpsi3HUTENCH

3 | Kiaccudukanus nputeynouteneil. OneHka 3GeKTHBHOCTH CUCTEM MbLIe- U
30JI0yJ1aBJIUBAHMSI

OmnpeneneHye NOJTHBIX U PPaKIMOHHBIX KO (UIIMEHTOB OUUCTKH

MeponpusiTusi 10 NpeaynpekISHUIO 3arps3HEHHsI aTMOC(epbl

MCpOHpI/IHTI/IH 10 IpCAYNPCIKACHHUIO 3arpsI3HCHUS aTMOC(I)CpLI

KO&FYHHHI/IH B3BCHICHHBIX YAaCTHI]

4
5
6 | OcHOBHBIE XapaKTEPUCTHKH MLICYIABINBAIOIIETO 000PYA0BaHUS
2
8
9

TCOPCTH‘{CCKI/IC OCHOBBI MOKPOT'O ITBUJICYJIABJIMBAHUS

10 | dusnveckue OCHOBBI ANEKTPUICCKOM OYMCTKHU ra3oB

11 | KpuTepuu olieHKH KauecTBa BO3IYLIHOH CPEbI

12 | KoHCcTpyKTHBHBIC (haKTOPBI, BIUSIONINE HA padOTy IIMKJIOHOB

13 | Crroco6sI perenepaiinu GUIbTPOBATBHBIX TKAHEH




Bomnpocekl Kk 3K3aMeHy

n/n

14 | IeimoBbIe TpyOBl. ONTHMaJIbHASI CKOPOCTh UCTCYCHUS

15 | Cyxas o4nCTKa Ta30BbIX BEIOPOCOB. OH3MYECKHE OCHOBBI [TbLICYIIABINBAHUSL.
[IpenmyiiecTBa, HETOCTATKU

16 | [TputeocaauTeNIbHbIC KaMEphl. XapaKTepPUCTUKA U pacyeT

17 | TIpocreiitue nHepIMOHHbBIC hUICYI0BUTEH. [TapameTp Ctokca. MI3MeHeHHe AUCIIepCHOTO
COCTaBa MOCJIE OUUCTKU

18 | IlenTpoOesxkubie mpuieyaoButenu. OnpeneneHue 3QpHEKTHBHOCTH OYUCTKH B IICHTPOOCSIKHBIX
IIBIJICYJIOBUTEISX

19 | Huxnonsl. Kinaccudukanyst npkiaoHoB. [log0op 1 pacyer HUKIOHOB

20 | [IpssMoTOYHBIC IIMKIIOHBL. Buxpessie npuieynourenu. Knaccudukanus. JloctouHCTBa U
HEI0CTaTKU

21 | Barapeiinble nukiI0Hb. KOHCTpYKIIMU 1 00J1aCTh NPUMEHEHHS

22 | TlonOop U pacyeT BUXPEBBIX MbUICYIOBUTEICH. DHEPreTUUECKUI METO/I OLICHKU
5 hEKTUBHOCTH MBLICYTABIUBAHHS

23 | IleHTpOOEIKHBIC POTALIMOHHBIC MBUICYIOBUTENU. Y CTPOWCTBO U MPHUHIIMI pacyueTa

24 | MexaHu4ecKue MbUIeya0BUTeNH. [IbuIeyIaBIMBaHue B MEXaHHYCCKUX (DUIIbTpaX.
Knaccudukanms Gpunbtpon

25 | TpomsbinuieHHbIe GuiabTpbl. Kitaccudukanus npoMbIIUICHHBIX QHIBTPOB

26 | PykaBubie puiibTpsl. [10100p U pacueT pyKaBHBIX (DHIBTPOB

27 | TxaneBble GuibTpbl. THIBI M 00JaCTh IPHMEHEHHS

28 | BosOKHHUCTBIC ¥ 3epHUCTBIC HMIbTpbl. KOHCTPYKIIMK 1 00JaCTh IPUMEHEHUS

29 | Ypanenue ynoieHHO# nbuti. KOHCTpyKIMM OYHKEPOB U 3aTBOPOB

30 | YerpoiicTBO MbLIEra30npOBOJIOB

31 | DnexkrpoduabTpsl. Knaccudukanusa. @akTopsl, BIUSONHE Ha 3PPEKTUBHOCTD PabOTHI
ANMEKTPOdUIBTPa

32 | Monwsanus ra3oB. XapakTepUCTHKHA KOPOHHOTO pas3psia

33 | CriocoObl 3apsiIKH YaCTHUI] a3pO30Jisl B 3eKTpoduiibTpax. [{BHkeHne 3apsHKeHHbIX YaCTHIL B
ANIEKTPUYECKOM II0JIE.

34 | Knaccudukaiust hopcyrok. [Tonbop u pacyer popcyHOK

35 | OxuraxieHHe Ta30B MepeJi CHCTEMOM 0OYMCTKU. PacueT moBEpXHOCTHOTO TEIIOOOMEHHHKA

36 | Mokpast ounctka ra3oB. OCHOBHBIE MTOJIOKEHUS, JOCTOMHCTBA M HETOCTATKH.
Krnaccudukaiiys MOKpbIX NbUICYJIOBUTEIIEH.

37 | dusnyeckue 0OCHOBBI 00SCIIBUIMBAHUS Fa30B B MOKPBIX MBUICYIOBUTEIISIX.

38 | Mokpsble criocoObI MbLIera3004rucTki. CMaunBaeMOCTh TBEPABIXYACTHI]

39 | McmapuTenpHoe oxnaxaeHne ra3os. OXJIakIeHHE U YBIaKHEHHE I'a30B B [TOJOM CKpyObepe

40 | Mokpble MbUICYJIOBUTENH pacnblInBatonero neiicteus. Kinaccudukamust. [Tombie
ckpy00eps1. [Togbop u pacuer

41 | CropoctHble razonpombiBarenu. Ckpyo0epsl Bentypu

42 | Mokpble MbIIeYJI0BUTEIN 0apO0TaxHOTo THIA. [IeHHbIC THUICYTOBUTEIH.

43 | TIpeynapauBaroliee 000pyJ0BaHHE HHEPIUOHHOE IIUKIOHHOE C BOJISIHOM TUICHKOM

44 | PoTaliiOHHbIC MOKpBIC MbUICYI0BUTEH. [IpUHINT pabOThl, OCHOBHBIC THIIBI

45 | DHepreTHYECKHA METO/T pacyeTa MOKpPBIX MblieyioBuTeNelH. OCHOBHBIC KATETOPHU
anmnaparoB 110 NPUHIIMITY [10JIBOJIa SHEPTUU

46 | Mokpble MbIICYJIOBUTEIH YIAPHOTO MPUHIUIA AeHCTBUs. OCHOBHBIE MOJOKECHUS
IbIICYJAaBIMBaHM U og0opa

47 | IlentpoOexHbie KarieynoButenu. KoncTpykuus u pacuet. BeposTHOCTHO-9HEpreTHIECKUI
METOJ OIIeHKH 3((EKTUBHOCTH IblJIE- U KaIUICyJIaBIUBaHUS

48

XUMHYECKUE METOJIBI OYMCTKH BEHT.BEIOPOCOB OT Tra3000pa3HBIX MPUMECEH.
AOGcopOronHas ouncTKa razon. Perenepanus abcopbenra




Ne
Bomnpocekl Kk 3K3aMeHy

n/n
49 | IIpomplnuieHHBIC aICOPOCHTEI
50 | TIpombinuenHsie abcopbepbl. Kitaccudukarms. KoncTpykims 1 00J1acTh MPUMEHEHUSI

MMOBEPXHOCTHBIX abcopOepoB
51 | MexaHu3M Iporecca pacCceuBaHusl 3arpsI3HSIONINX BELICCTB
52 | TlpomsinuieHHBIC aicopOepbl. KOHCTPYKIWSI M YCIIOBHS SKCIUTyaTallMK
53 | HeiiTpanu3auus BpeJHbIX IPUMECceH KAaTATUTUYECCKUM U TEPMHYECKUM METOIaMH
54 | KOHCTPYKIIMH TOPEI0YHbIX M TOIOYHBIX YCTPOWCTB YCTAHOBOK TEPMOOOE3BPEIKUBAHUS
55 | dakenbHBIN BHIOPOC BO3TyXa
56 | Pacuer 3arps3HeHus: atMocepbl BHIOpOCaMH OMHOYHOI'O HCTOYHHKA
57 | CanurapHo-3anTHas 30Ha. OnpeiesieHne ee rpaHuil
58 | Knaccudukanus asposoneid. OCHOBHbIC (PU3UKO-XUMUYECKHE CBOWCTBA TBEPBIX YACTHIL:

IUIOTHOCTb, AUCIIEPCHOCTH
59 | OcHOBHBIC (PHU3UKO-XUMHUYECKHE CBOWCTBA TBEP/IBIX YACTHIL: CIMIIAEMOCTh, OMUYECKOE

COIPOTHUBIICHHE, CMAYMBACMOCTh, A0Pa3MBHOCTh, YTOJI €CTECTBEHHOT0 OTKOCA
60 | TToHsTHE TeMITepaTypHOW HHBEPCHU aTMOCHEphI

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
CemecTp NPOBELCHHH Kpurepuu u HOpMBI OLIEHKH
MPOMEKYTOYHOI
aTTecTaluH
Dk3aMmeH (YCTHO) CTyzeHT OJIHO PacKpbLl CO/IEpIKaHNE

MmarepHaia B 00bemMe, IpeayCMOTPEHHOM
IIPOrPaMMOM, H3JI0KUJI MaTEPHUAIl TPAMOTHBIM
SI3BIKOM B OIIPEIEICHHOM JIOTUYECKOU
IIOCJIEZI0BATEIBbHOCTH, TOYHO UCIIOJIB3Ys
TEPMUHOJIOTUIO U CUMBOJIUKY; ITPAaBUIILHO
BBITIOJTHUJI PUCYHKH, TpaUKH, COMYTCTBYIOIINE
«OTIUYHO» | OTBETY; IOKAa3aJ1 YMEHHUE UITIOCTPUPOBATh
TEOPETHYECKUE TOJI0KEHUS KOHKPETHBIMU
IpUMepaMH; OTBEYal CaMOCTOATENbHO 0e3
HaBOJAIIUX BOIIPOCOB 3K3aMEHATOPA.
Bo3MOHBI O/1HA - IBE HETOYHOCTHU IIPU
OCBEIICHUHU BTOPOCTENIEHHBIX BOIIPOCOB WJIN B
BBIKJIAJIKaX, KOTOPBIE CTYJEHT JIETKO UCIIPaBUII
10 3aMEYAHUIO DK3aMEHATOPA.

B U3TIO’KEHUU JIOMYIIEHBI HEOOIbIIINE TPOOEIHI,
HE WCKAa3UBIIIHME COJCP)KaHUE OTBETA;

JOMYIIEHBI HEI0YEThl TPU OCBEILIEHUH
OCHOBHOTO COJIEP’KaHHS OTBETA, UCTIPABIICHHBIE
«XOPOLIOY 10 3aMEUYaHUI0 3K3aMEHATOPA;

JOTYIIEHBI ONTMOKA WU O0JIee NBYX HEA0UETOB
MIPU OCBEIICHUH BTOPOCTENEHHBIX BOIIPOCOB UITN
B BBIKJIQJIKaX, JIETKO MCIPABIICHHBIE TIO
3aMEYaHMI0 HK3aMEHATOpA.

HEIOJIHO MJIU HETIOCJIE0BATEIBHO PACKPBITO
coJiepKaHue MaTepuaia, Ho MoKa3aHo oo1ee
ITOHMMAaHHE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI

«YyOOBJICTBOPU
TCIIBHO»




dopma
NPOBeIeHUs
NPOMEKYTOYHOM
arTecTaluu

Cemectp Kpurepun u HOpMBI OLIEHKH

YMEHHS, JOCTATOYHbIC JJIs1 JaJIbHEUIIETO
IPUMEHEHUS 3HaHU;

HMMEJHCh 3aTPYIHEHUS WIH JOMYIICHBI OITHOKU
B OIIPE/ICJICHUH ITOHATUMN, UCIIOJIB30BAaHUU
TEPMHHOJIOT MU, BBIKJIQIKAX, UCIIPABICHHBIE
II0CJIE HECKOJIBKUX HABOSIIUX BOIIPOCOB
3K3aMEHATopa;

IIPY U3JI0KEHUU TEOPETUYECKOI0 MaTepuaia
BBISIBJICHA HEJJOCTATOYHAs! CHOPMUPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

HE PacKphITO OCHOBHOE COJIEpKaHNUE yIeOHOTO
Mmarepuaa,

00HapyKEHO HE3HAHUE WJIU HETIOHUMAaHUE
CTYZICHTOM OOJIBIIICH MK HanOoJIee BAKHOU
yacTH yueOHOro MaTepuara;

JIOTYIICHBI OIIMOKU B ONPECIICHUH TTOHSATHH,
IIpU UCITIOJIb30BAaHUHU TCPMUHOJIOTHH, B
pHCYHKaX, Wi rpadukax; 3K3aMeHaTop
OOHapYKWII y CTYJCHTa MOJTHOE He3HAaHUE U
HETMIOHMMAaHUE U3y4aeMOoro yueOHOTo MaTepuaa
WK CTYJACHT HC CMOI' OTBCTUTh HU HA OJIUH U3
IIOCTaBJICHHBIX BOIIPOCOB TI0 U3y4aeMOMY
MaTepuany.

«HEYOOBJICTBO
PUTCIIBHO»




8. YuebHo-MeTOoAMUYeCKOE M HHPOPMALMOHHOE O0ecnevyeHHne UCUMILTUHBI

8.1. O6s13aTesbHAS JIUTEpPATYpPa

Tun (yueOHuk, yueoHoe

KoauuecTBO B
HAY4YHOH

Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus oudamnoTeke /
n/n MeToinYecKoe nocooue,
OPAKTHKYM, 1p.) HaumenoBanue
P » 1P 3BC
1 | Jlykanun A. B. WuxeHepHas 5KOJIOTHS: IPOIECCHI U Y4ebGHoe mocobue 2019 3BC
anmaparthl OYMCTKH ra30BO3AYIIHBIX «Znanium.com»
BBEIOPOCOB
2 | Beromkun A. T ArnmnaparypHoe oopmiieHHE IPOIECCOB YueOHoe nmocodue 2019 9bC
3aIUTHl aTMOC(EPBI OT ra30BBIX BEIOPOCOB «Znanium.com»
3 Kiromenkosa M. 1 3anuTa OKpyKaroiieu cpeabl OT Y4yebHoe mocodue 2019 OBC
IIPOMBIIUIEHHBIX FA30BBIX BEIOPOCOB «Znanium.com»
8.2. JlonosinuTeIbHAS JIUTEPATYPa
KounyecTBo B
Tun (yueOHuk, yueoHoe .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJji0BoK) I'ox u3panus ondauorexe /
n/n MeTOoAnYecCKoe mocoomne,
DPAKTHKYM, 1p.) HanmeHnoBanue
P » AP 3BC
1 | Tropun H. I1. BricokoapexTuBHBIE YCTPOICTBA OUUCTKH | MOHOTpadus 2015 OBbC «Jlanb»
BEHTUJISIIIHOHHBIX BEIOPOCOB OT
MEJIKOJIMCIIEPCHBIX YaCTHII
2 | Kirommenkos M., TexHMKa MOKPOTO TMBUICYIaBIUBAHUS Y4e6GHoe mocobue 2017 3BC
Ky3nenosa H.A., BBIOPOCHBIX T'a30B (C MpUMepaMH pacyera «Znanium.com»
MakapeHnkos, JI.A. anmnaparoB) U KOHTPOJIb KaueCTBa OUYUCTKU
3 | CxakoB C.B [IpakTUKyM 1O UHKEHEPHOU IKOJIOTUH. [IpakTuxym 2014 3BC «IPRbooks»
Pacuer 3arpsi3nenust atmocepsl
BBIOPOCAMHU OT TOUEYHOT'O UCTOUYHUKA
4 | Camconos B.T. ObecnbuiBaHKEe BO3/lyXa B Mouorpadus 2019 9BbC

NPOMBIIIJICHHOCTH: METOJbI M CPEACTBA.

«Znanium.com»




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

— Uudopmanmonnas cuctema «K TEXHOPMATUB» - https://www.technormativ.ru/

— CnpaBounas ipaBoBasi cuctema «KoncynbsranT [Iimrocy - http://www.consultant.ru

— «TexakcnepT» - mpodheccuoHaNbHbIC CIIPaBOUHbIE CUCTEMbI — http:/Texskcnept.pyc/

— baza otkpeIThIX naHHBIX PocEMoHuTOpUHra — http://www.fedsfm.ru/opendata

Elibrary [Dnexkrponusiii pecypc] : HaydHas 3JCKTpOHHas OnOaHoTeKa. — MOCKBA :

HDB, 2000— . — Pexxum noctyna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

Scopus [DnexkTpoHHbIH pecype] : pedeparuBHas 6a3a qanubix. — N etherlands :

Elsevier, 2004— . Pexum mocryma : SCOPUS.COM. — 3ard. ¢ 9kpaHa. — SI3. pyc., aHrJL.

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

Ne
n/n

Haumenosanue 11O

PexBU3UTHI 10T0OBOpa
(naTa, HOMep, CPOK JAeHCTBHS)

Windows

Horosop Ne 690 ot 19.05.2015r., cpok
NeicTBUS - OECCPOUHO

OfficeStandart

Horosop Ne 690 ot 19.05.2015r., cpok
nercTBus - beccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok AeHCTBUS - OECCPOUHO

KoHncynbTanT +

Horosop Nel1522 ot 25.12.2015
OeCcCpOUHBI

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKO 0a3bl, HEOOXOAUMOM ISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U
Ne ApP. 00bEKTOB Il IPOBEACHUS
n/n leaKTI/II:leCKI/IX U naﬁopaTE())prlx 3aHATHH, Tepetent, 0CHOBHOTO 000py0BaHHs
NMOMELIECHHU VISl CAMOCTOATEILHOMN

padoThl 00y4yaromuxcs (HOMep ayAUTOPHH)
JlabGopaTtopust "O4nCcTKa BEHTHISIIIHOHHBIX [xadwb1, mkad KHIKHBINA, CTOJ, JOCKA
BbIOpocoB. Temnorenepupyroiue aynutopHasi, Ctomnsl yueHndeckue, CTombl
yCTaHOBKH". YueOHast ayJUTOpHS 11 nabopatopHble, HIKa(bl BBITSKHOM ,
IIPOBEJCHUS 3aHATHII CEMUHAPCKOTO THUIIA. tepmocTaT. CTOJBI IPENnoAaBaTeabCKue,

1 VYyeOHas aynuTopus Ui KypcoBOTO CTYJIbSl, TUCTUILIATOP.
IPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX
pabot). YueOHast ayuTOpHs U1 IPOBEACHUS
TPYIIOBBIX U HHIAUBUAYAJIbHBIX
KOHCYJIbTAllMi. YueOHas ayuTopus s
IIPOBEJEHUS 3aHATUHN TEKYIIETO KOHTPOJISA U
npoMexyTouHo arrectaruu. C-604
VYueOHast ayTUuTOpHs VI IPOBEICHUS CroJibl ydeHHUECKUE ABYXMECTHBIE
3aHATUH JEKIMOHHOTO TUIA. Y4yeOHas (MOHOOJIOK), CTOJ MPeTo1aBaTeNIbCKUH,
ayIUTOpus AJI IPOBEACHUS 3aHATUI J0CKa ayAUTOPHAsl, KPECIIO

2 | ceMHHApPCKOro Tuma. Y4yeOHas ayIuTOpHs Ui | MpernoaaBares, TyMOouKa /Uil IPOoeKTopa,
KYPCOBOTO MPOEKTUPOBaHUS (BBITOJIHEHUS MIPOEKTOP, HOYTOYK, SKpaH JJIsl MPOEKTOpa,
KYPCOBBIX pa0oT). YueOHas ayAUTOpHs IS HKAITHO3H.
MIPOBEJICHUS TPYIIOBBIX U UHIUBUYaTbHBIX



https://www.technormativ.ru/
http://www.consultant.ru/
http://техэксперт.рус/
http://www.fedsfm.ru/opendata

n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHii, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIAa00PATOPHbIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

KOHCYJIbTAIMK. YdueOHas ayTuTOpus st
IIPOBEJCHUS 3aHATUI TEKYIIEr0 KOHTPOJISA U
npomexxyrouHoi arrectanuu. C-601
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