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1. Poub qucuuniuabl «IIpupoaooxpaHHblie TEXHOJIOTHH B TeIJIOIHEePreTHKe» B (OPMHPOBAHMM KOMIETEHIU BHINYCKHUKA:

JeMeHT Pesyasrar CocraBisiionye pe3yJbTaToB 0CBOCHHSI (IECKPHIITOPHI KOMIETEH i)
o6pa3oBarTejbHOM Kon bl OCBOCHHUSA
Cemect
MPOrpaMMbI - KOMITETEHIIHH HaumeHoBaHUe KOMIIETEHIH (0]0)11
(TMcOMMINHA, K HaumeHoBaHue
npaktuka, F'HA) ol
TIK(Y)-9.B1 Brageer ompITOM oOmpeneneHHs SKOJOTHYSCKUX M HHEpProcOeperarommx
’ MoKa3aTeJeil YHEPTeTHIECKOTO MTPON3BOJICTBA
TIK(Y)-9.B2 Bnageer omeiToM BEIOOpa COBPEMEHHBIX TEXHOJIOTHI M 000pYIOBAHUS IS
’ 3alIATHI OKPY>KAIOICH Cpebl Ha 00BEKTaX
YMeeT pacCUuTHIBATE MPEACTHHO IOMTYyCTUMBIC BEIOPOCH! U COPOCHI
CriocobHOCTh 00eceynBaTh K(Y)-9.Y1 6
COBIIONEHIE FKOTOTHHECKOI (¥)-9. 00BEKTOB TETIOPHEPTETUKH, HOPMBI PACXO/I0B TOILUINBA U BCEX BUIOB
IIpupoaooxpaHHbie 6€30MacHOCTH Ha POU3BOJICTBE SHEPruu
TEXHOJOIT'MH B 6 TIK(Y)-9 1 [UTAHUPOBATH JKO3AIHTHBIE P20
TeIJIOdHepreTuKe MEPOTPHSATHS 1 MEPOIPHATH 1O YMeeT onpenensaTh H0Ka3aTelnn 3HEPro- U pecypcod(h(HheKTHBHOCTH,
9HEPro- U PeCypcocOEpexeHUI0 . .
Ha TIpOW3BOCTEE ITK(Y)-9.Y2 | npoBoauth BEIOOp pecypcocOeperarommx MeponpHsITHii U TEXHOJIOT Ui
3aIUTHI OKPYKAOIIEH cpebl Ha 00BEKTaX TeIIOIHEPTETHKH
TK(Y)-9.31 3HaeT HOPMAaTUBHI 10 OOECTIEUSHUIO DKOJIOTHUECKON 6€30MacHOCTH,
’ 9HEPro- U PeCypcocOEPEeIKCHHIO Ha 0OBEKTaX TCIIOIHEPTCTUKH
TIK(Y)-9.32 3HaeT COBPEMEHHbIE METOBI PECYPCO- U SHEProcOEpEKEHUS U
’ MPUPOIOOXPAHHBIE TEXHOJIOTUU
2. IMoka3zaTejsu U MeTOIbI OLIEHUBAHMS
Ilnanupyemble pe3yJbTaThl 00yueHus mo quciumiuie | Koax mnaukaropa
JOCTHKEHUSI
. MeToabl OlleHUBAHUS
KOHTPOJIUPYeMOi HanmeHoBaHue pa3aesa JUCHUNTIHHBI
Kon HaumeHnoBanne (oLeHOYHbIE MePONIPHUATHS)
KOMIIeTeHI UM (MU
ee 4acTu)
P/l Crioco6HOCTE 00ecTIeunBaTh COOITIOICHIE Beenenne. Bimustane TOC Ha OKpyXKarOIIyI0 Cpeny .
o . 3amuTa oT4eTa MO JIAOOPATOPHOI
9KOJIOTHYECKOM 0e30MacHOCTH Ha MaccoBslii BEIOpOC 305161 ¥ 3070y aBmuBanue Ha TOC .
MK(Y)-9 paboTe, OIIEHKa CAMOCTOSTEIBHOMN
MPOU3BOJICTBE U IJIAHUPOBATH DKO3AIIUTHEIE BBIOpOCHI OKHCIIOB Cepbl U COCOOBI UX CHUKEHUSI AGOTEL
MEPOIPUATHUSA U MEPONIPUATHSA 10 DHEPIO- U BBIOpPOCHI OKHCIIOB 230Ta U CITOCOOBI UX CHH)KCHHS P )




pecypcocOepekeHHI0 Ha TPON3BOJICTBE PaccenBanue BeiOpocoB TOC B atmocdepe u ormeHka

SKOHOMHYECKOTO yIiepba mpupoze

CHmxeHue BEIOPOCOB B aTMOC(Epy MapHUKOBBIX Ta30B
CoBpeMeHHbIE TEXHOJIOTHHU T1epepadoTKH U
HCHOJIb30BaHus 3001u1akoBeIX (31O) 1 mraMoBBIX
O0TXO0JIOB

Crounsle Bosbl TOC

BpenHbie BEIOPOCH! IPU XpaHSHUH U CKUTAHUH Ma3yTa
Snepubiit TornuBHEIN uk1 ADC U ero Bo3IeHCTBUE HA

ouochepy

3. IlIxana oueHMBAHUA

[lopsinok opraHu3aluy OIIEHWBAHUS PE3yJbTAaTOB OOYYEHHS B YHHBEPCHUTETE PETJIAMEHTHPYETCS OTIAENbHBIM JIOKAIbHBIM HOPMAaTHBHBIM akToM — «Cucrema
OLICHMBAHUS PE3yJIbTaTOB 00yueHHs B TOMCKOM MOMUTEXHUYECKOM yHuBepcutere (Cucrema oleHHBaHU)» (B AeHCTBYIOIEH penakiun). Vcnonb3yercs OauibHO-
peUTHHrOBas cHCTeMa OLICHHMBAHMS Pe3yJbTaToB OOydeHus. MToromas oueHka (TpamulMOHHAs W JIMTEpHAs) IO BHAAM Y4YEeOHOH OEATENbHOCTH (M3ydeHHe
muctmine, YUPC, HUPC, xypcoBoe MpoeKTHpOBaHME, MPAKTUKH) OMpPEAEeNIIeTcs CyMMOW OalioB MO pe3yibTaTaM TEKYIIEro KOHTPOJIS W MPOMEKYyTOYHOM
aTTecTanuy (MTOroBas PEUTUHTOBAs OlleHKa - MakcuMyMm 100 Oasios).

PaCHpCI[CJ'ICHI/Ie OCHOBHBIX W JOIIOJIHHUTCIBbHBIX OamnoB 3a OLICHOYHBIE MEPOIPUATHA TEKYILICTO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ aTTeCTall YyCTaHaBJIMBACTCA
KaJICHOAapHBIM peﬁTI/IHF-HHaHOM JHUCHUIIIIUHBI.

PexomeHmyemast mKaia yisl OTASIBHBIX OIEHOYHBIX MEPONPUATHN BXOJHOTO U TEKYIIET0 KOHTPOJIS

% BbInoaHeHus1, CooTBeTCTBHE

OmnpenesieHue OLeHKHU

3alaHus TPaaMINOHHOI OlleHKe

90%+100% «OTnaHO» OTnryHOE TMOHMMaHUE MpPEIMETa, BCECTOPOHHHE 3HAHUS, OTIMYHBIE YMEHHS W BIAJCHHE OINBITOM IPAKTHUECKOI
NesITeNbHOCTH, HEOOXOIUMBIE pe3yibTaThl 00ydeHHs C(OPMHPOBAHBI, MX KadyecTBO OLEHEHO KOJIMYECTBOM O0aJuioB,
OJIM3KMM K MAaKCHMaJIbHOMY

70% - 89% «Xopormo» JlocTaToOYHO TMOJHOE IOHMMAaHHE TIpeIMeTa, XOpPOIIMe 3HAHMS, YMEHHS W OIBIT IMPAaKTHYECKOW JesTeILHOCTH,
HEOOXOMMbIE pe3yJbTaThl 00ydeHHs] c(OpPMHUPOBAHBI, KAa4eCTBO HH OJHOTO M3 HHX HE OLEHCHO MHWHHMAaJbHBIM
KOJIMYEeCTBOM OaljioB

55% - 69% «Y 10BIL» [TpuemnemMoe MOHMMaHUE MpeAMETa, YJOBJICTBOPUTEIbHbIC 3HAHUS, YMEHHUS W ONBIT NMPAKTHYECKOH IEATEIbHOCTH,

HEOOXOMUMBIE pe3yTabTaThl OO0YYCHHS CHOPMHUPOBAHBI, KAaYeCTBO HEKOTOPHIX M3 HUX OIICHEHO MHHHUMAIbHBIM|
KOJIMYECTBOM OAJIOB

0% - 54%

«Heynon.»

Pe3y.]]I>TaTI>I 06y‘-ICHI/ISI HC COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHBLIM TpC6OBaHI/I$1M

[IIxana nj1s1 OLEHOYHBIX MEPONPUITHNA FK3aMEHa

%
BbINOJIHEHUSs

Ixk3ame | CooTBeTCTBHE
H, 0a/1J1 [TPaAMUMOHHON

OnpenesieHue OLeHKU




3ajaHui OLlEeHKeE
HK3aMeHa
90%+100% 18 +20 | «OTnuyHO» OTnuyHOE TOHHMMaHHUE INpeAMEeTa, BCECTOPOHHHE 3HAHMA, OTIMYHBIE YMEHHS M BIAJCHHUE OIBITOM MPAKTHYECKOM
NesITeNNbHOCTH, HEOOXOMUMBIE Pe3yJbTaThl 00y4eHUs cOPMHUPOBAHBL, MX KAa4EeCTBO OLEHEHO KOJIMYECTBOM OallioB,
OJIM3KUM K MAKCUMAJIbHOMY
70% - 89% 14 +17 | «Xopouio» JlocTaroyHO MONHOE MOHMMAaHHE IPEeIMETa, XOPOIIWE 3HAHMSA, YMEHHS W ONBIT NPAKTHYECKOH JesTeNbHOCTH,
HEOOXOMUMBIE PE3yJbTaThl 00ydeHHsT C(HOPMHPOBAHBI, Ka4eCTBO HU OJHOTO W3 HHX HE OIEHEHO MWHHMAaJIbHBIM
KOJIMYECTBOM OalIoB
55% - 69% 11+13 | «YnoBa» IIpuemnemoe NMOHMMAaHHME IPEIMETA, YJOBJICTBOPUTEIBHBIE 3HAHUS, YMEHHUS M ONbIT NPAKTHYECKON NEATEIbHOCTH,
HEOOXOIUMBIE pe3yibTaThl 00ydeHHUs C(HOPMHPOBAaHBI, KAauyeCTBO HEKOTOPHIX M3 HHUX OLEHEHO MHHHMAJIbHBIM
KOJINYECTBOM OallJIoB

0% - 54% 0+10 «HeynmoBa.» Pesynprarel 00ydeHus: He COOTBETCTBYIOT MUHIMAIBHO JOCTATOYHBIM TPeOOBaHIM
4. IlepeyeHb TUIOBBIX 3aIaHUH
OueHo4Hble MEPONPUSTHS IIpumepsbl THIIOBBIX KOHTPOJIbLHBIX 331aHUH
1. Ormpoc 1. Kaxkoe Bo3aeiicTBue Ha ruapochepy okasbiBaet TOC?

2. Ckonbko TpeOyercs Bo3ayxa ajst pabotsl yroiapaoit TOC momHocThio 2400 MBT?
3. Bwipasure hopmymny misg C , ecniu y Bac uMeroTcs 1Ba BeliecTBa OAHOHAIIPABICHHOTO EHCTBHA.
1

3 3
Ecnu u3BeCTHBI 3HAUCHUS HI[K1=O,5 MI/M HI[K2=O,085 MI/M HaWTH cl

BrIpaszuTh 3HaUeHUS I CyMMaIuu (CM. 11.3), YTOObI CPaBHUTD C YUCICHHBIM 3HAUCHHEM
Kakune nponykTel cropanus oTHOCSATCA K | Kaccy OMacHOCTH, KaK OH Ha3bIBaeTCsI?
Kakue craguu Bknmrodaet B ceds TLL?

BeraucnuTe 701110 NOCTYIUICHHS BpeqHbIX BelecTB B arMochepy oT TOC U KOTeNbHbIX.
Yro BIMSAET HAa CKOPOCTH 00Pa30BaHMUS CEPHOI KHCIIOTHI U3 SOZ?

©oo~NoG M

10. Korna HacTynaetT MakCUMyM KOHIIEHTPAILIMH OKCHJIAHTOB?

11. Yo comytcTByet ycranosieHuio BCB?

12. Kakue HOpMaTHBHBIC TIOKA3aTeNN YCTaHOBJICHBI B Pocchy B COOTBETCTBHY € 3aKOHOM 00 OXpaHe
aTMoc(epHOTo Bo3ayxa?

2. 3ammura 1abopaTopHO pabOTHI BOIIPOCHI:

Kak Bamser ckopocTb ABIMOBBIX I'a30B Ha 3 GEKTUBHOCTE 3JIEKTPOYUIBLTPOB?
Kak BnusieT Harpy3ka KOTJia Ha CKOPOCTb T'a30B B 3J1EKTPOGUILTpE?

Uro Takoe oOpatHas KopoHa?

Kaxum TpeGoBaHMSIM JOIHKHBI YAOBIETBOPSITh OCAUTENbHBIE JJIEKTPOIbI?

el N =




OneHo4yHble MEPONPUSITHS

IIpumepsl THIOBBIX KOHTPOJILHBIX 321aHUMH

5. KoHCTpyKTHBHAst 0COOEHHOCTh KOPOHUPYIOIIHNX 3JIEKTPOAOB?

6. HazoBuTe OCHOBHBIE 3JIEMEHTHI 3JIEKTPOPUIBTPA.

7. W3 kakux cooOpakeHUIl BHIOMpAETCs HAMPSDKEHHOCTD B 3IEKTPOGUIBTpE?

8. Ot 4ero 3aBUCHUT MEPHOANIHOCT BCTPAXUBAHHUSA OCATUTEINHHBIX SJIEKTPOIOB?
9.  JlocTOoWMHCTBa M HEJOCTATKH JIEKTPOPUILTPOB.

10. Ha kakoM Toke pabOTarOT IMEKTPOPUILTPHI U MoUeMy?

11. OO6nacth MpUMEHEHUS IEKTPODHIETPOB

12. Ot yero 3aBUCHUT CKOPOCTh aperiha 4acTHll B SIEKTPOPHILTPEe?

13. Tlouemy 30J0yJIOBUTENH BHIIOIHSIIOT MHOTOMOJIBHBIMH?

Onenka CaMOCTOSITEIIbHON
paboTEHL.

[Tpumepsl 3aau

3anauya 1. BeiOpate konmuecTBO M Tumopasmep ¢ Tpy6oit Bentypu tuma MC-BTU anst ouMcTkM JBIMOBBIX
ra3oB. MecTOpOKIEHUE 1 COCTaB TOIUINBA 3aJaH

OnTUManeHyI0 CKOpPOCTh Ta3oB B TopioBuHE TpyOsl Benrypu mpuuare 50-70 m/c. JlomycTUMBIA yAeIbHBIN
pacxo/ BoAbl IPUHATH o Mapke M3V

Onpenenurs:

- M 2pdexTuBHOCTL MOKPOTO 30J0YJIOBUTENSA; PACXO BOJBI, KOIMYECTBO BHIOPOLIEHHON B aTMOCdepy 30kl

KOHIIEHTPAIINIO 30JI6 Ha BBIXOJIE U3 30i0ys0BuTeNsA. CpaBHUTE ¢ HYB.

[IpesenTanus

TeMbl JJ1s1 COCTaBJIEHUS MTPE3EHTAIUMN:
1. IlpuveHeHrMe MHOTOCTYTIEHYATOTO CxXHraHus TomumBa Ha TOC Kak OHO W3 TEPCIeKTHMBHBIX CHOCOOOB
YMEHBILIEHHS BBIOPOCOB OKUCIIOB a30Ta.
ONEKTPOHHO-JIy4eBas OUUCTKHU JBIMOBBIX Ta30B 0T SOz 1 NOx.
CxeMbl CKUTaHusI TOTUIMBA C TIPEIBAPUTEIFHBIM €70 TIHPOJTH30M.
[Tapora3oBbie yCTaHOBKH C BHYTPHIIMKIOBOW Ta3u(UKaIHCH.
Cxewmbl ytumnzanuu otxonoB TOC.
CxeMbl OYUCTKHU 3aMa3yudeHHbIX Bog TOC.
Hcnonp3oBanue HarpeThix copocHsx Box TOC.
KoHcTpykuuu COBpPEMEHHBIX 3JIEKTPOQHUIBTPOB, CHOCOOBI TOBBIIEHUS WX OSKOHOMHYHOCTH H
Ha/Ie)KHOCTHU pabOTEI.
9. BezorxoaHas TexHONOIHus CxxuraHus Kancko-AYMHCKHX yTIIeH.
10. bBesorxonnas TexHONOTHUS cxxuranus Ky3Heuknx yriei.
11. CmocoOsl noBbimeHus 3pPeKTHBHOCTH PadOTHl MOKPBIX 30JI0YJIOBUTEIICH.
12. Cxkurasue TOIUIUB B KUIIALIEM CJIOE.

N~ ®N




5. MeToz]nquKne YKa3aHus 1o npoueaype oucHuBaHust

OneHoYHbIE MePONPHATHSA

ITpouenypa npoBeeHusi OLEHOYHOI0 MEPONPUATHS U HE00XOAMMbIe METOINYECKHE YKA3AHUS

1. 3ammTa 1a60paTOpHON PabOTHI Kaxxmast mabopatopHas paboTa COACPKUT IENH, 3aa4H, TPOrpaMMy pabOThI, BAPHAHTHI 3aJaHUH TS Ka)KIIOTO
CTYJEHTa, COJCPKAHUE OTYETa, KOHTPOJbHBIC BOIPOCHI U KPUTEPHH OlleHUBaHUA. OTUET 110 J1TaOOPaTOPHOA
paboTe OTHpaBISeTCS CTYICHTOM Yepe3 SJICKTPOHHBIN KypC M OIICHUBAETCS MPENo/iaBaTesIeM COTrJIaCHO
OTIpEe/IeTICHHBIM KPUTEPHIM OIleHKH. Hanmpumep:

MakcuMalTbHOE KOJIMIECTBO 0AJIOB 3a TabopaTopHyIo padoTy - 4 6aI0B.
Ne|Kpurepwuit bamn 0 bamn 1-2 bamn 2-4
1 |[IpaBuiBbHOCTH TpEACTABICHHON HH(DOPMALINH [€CTh OMIMOKHU |€CTh HETOYHOCTH|0e3 OIIO0K
3 |[Ipencrasien pacuet HET c ommmOkamMu  |be3 ommbok
4 |0O06BeM MPOBEICHHBIX UCCIICTOBAHUIN HET Hemnonurwi TOJIHBIHN
5 |AHanu3 pe3ynbraTta, BEIBOJIBI HET HE JIOCTaTOYHBIN | TTOJHBIH
2. Onenka 113 OTueT 1o caMOCTOSITENBHOM PadOTe OTIIPABIISAETCS CTYIEHTOM Yepe3 SJIEKTPOHHBIN Kypc M OLIEHUBAETCS
MIperoAaBaTeseM COTIIaCHO OMPENeIEHHBIM KPUTEPHIM olleHKH. Kaxkaas paboTa comepKUT BapuaHThI 38 JaHHH
JUTSL K&KIOT0 CTYCHTa, COAep)KaHUEe 0TYeTa, KPUTEPHH OlleHHBaHusA. Hampumep:
MakcumanbHOe KonruecTBo 0amioB 3a /3 - 2 6aJjua.
Ne |Kpurepuit bann 0 bamn 0,5-1 bamn 1-2
1 |lIpencraBien pacuer €CTh OIIMOKK | €CTh HETOYHOCTH | 0e3 ommOoK
2 |[IpaBuibHO TIOCTaBJICHA Pa3MEPHOCTh C onmOKaMu be3 ommbok
3 |O0beM NpoBEICHHBIX UCCIICIOBAHMIA HET Hemnonusrit TIOJTHBIT
4 |Ananu3 pe3ynbTaTa, BEIBOIBI HET HE JIOCTaTOYHBIN TTOJTHBIN
3. Omnpoc MuHH 0npOC CTYAEHT MPOXOIUT B IJIEKTPOHHOM Kypce 3al() MUHYT 10 OKOHYaHHMS JICKIMH. B KaXkaom ompoce
OMPEJICJICHO OrPaHUYCHHUE 110 BPEMEHHU.
4. [Ipe3eHTanus CTy/IeHT npeACTaBisIeT MPE3CHTAIIMIO 110 33JJAHHON TeMe U OTBEYAeT Ha BOIPOCHI MTPETIO1aBaTels




OueHo4yHble MEPONPUSATHS

Ilpouenypa npoBeieHHs1 OLIEHOYHOI0 MEPONIPHUATHS M HEOOXOAMMbIe METOIMYEeCKHe YKA3AHUS

Ne|Kpurepwit bain 0 baymn 1-2 bamn 2-4
1 |IIpencrasiieHa BbIIOJIHEHHAs paboTa €CTb OINOKHU €CTb HETOUHOCTH|0e3 omHr00oK
2 |OdopmiieHne pe3eHTAITIH He cootBerctByeT TpeOoBanmsaM| ¢ ommbkamMu |be3 ommOok
3 |O0BeM MpOBEICHHBIX UCCIICIOBAHUI HET Henomuein TOJTHBIN
4 |Ananu3 pe3yibTara, BHIBOJbI HET HE JI0OCTAaTOYHBII | IOJIHBII
5 |OTBeTHI HA BOMIPOCHI MPETOAaBaTENs HET HE J0CTAaTOYHBIM | IOJIHBII
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