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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU A r
Braneney TemMHWKOB AT, o
HpeHOI[aBaTeJIL WaeHTUdMKaTOp a0abb123-TemnikovAG-2d4db00 TCMHI/IKOB
(IOIKHOCTD) (moamnucek) (pacuudpoBka
MIOJITTHCH)
COI'TIACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%]KOBOI[HTGHB w CeepneHwna o Bnagensue L3N M3K H A
(V) paBOBaTeJILHOI/I Bnageneu JNlebepesa H.A. o
HpOFpaMMBI WaeHTUdMKaTOp 75716a03-LebedevaNA-9930664 He6eHeBa
(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (mozmucs) (pacmdpoBka
3BaHKE) TIO/ITUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

w CseneHva o snagensuye L3N M3K A F
3aBeyroIui . Brageney TeMHWKOB A.T. o
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTUdMKaTOp alabbl23-TemnikovAG-2d4db00 TCMHI/IKOB

(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmucs) (pacuudpoBka

3BaHKE)

TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CniocoGeH mpuMeHsATh METOIbl aHATN3a, Pa3pabaThiBaTh U 0OOCHOBBIBATh TEXHUYECKUE
peLIeHHS TPU IPOSKTHPOBAHUU 0OBEKTOB MPO(PECCHOHANBHOM eI TeIBHOCTH (BBICOKOBOJIBTHBIX
AIEKTPOTEXHOJIOTUIA)
NJ1-2 JleMoHCTpUpPYET 3HAHUS YCIOBUN U METOJOB HUCII0JIb30BAHUS HU3KOTEMIIEPATYPHOMI
IJ1a3Mbl TA30BOT'0 Pa3psiia B BBICOKOBOJBTHBIX 3JEKTPOTEXHOIOTUAX

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€eMOCTH:

Dopma peanuzanuu: 3aniuTa 3aaaHUs
1. 3amuTa naboparopuoit padotsl Ne 2 (JlabopaTopHas padoTta)
2. 3ammuTa adoparopHoit padotsl Ne 3 (JIaGoparopHast pabota)
3. 3amuTa naboparopnoit padotsr Ne 4 (JlabopaTopHas padoTta)
4. 3amura nabopatopHoii padoTsl Nel (JIaboparophas pabora)

dopma peanuzanuu: [TuceMenHas padbota
1. Kontponbnas padot Nel (KontponbsHas pabota)
2. KontponpHas padora Ne 2 (KonTtponbsHas pabota)

BPC aucuunjanubl

3 cemectp
Beca KOHTpoIbHBIX MeponpusaTHil, %
O — WNnpnexc KM- | KM- | KM- | KM- | KM- | KM-
ACT AMCHHILT KM: 1 | 2 | 3 ] 4 |5 | 86

Cpox KM: 7 4 9 12 15 15

OCHOBBI HH3KOTCMHepaTypHOﬁ IIJ1a3MOXHUMHHU
BBICOKOTI'O JaBJICHUA

OCHOBBI HU3KOTEMIIEPATYPHOH MIIa3MOXUMHUHU
BBICOKOT'O JaBJICHUS

IIpoueccsl BO31EHCTBUS HU3KOTEMIIEPATYPHOU
IIJ1a3Mbl HA MaTEPUAJIBI

IIpoueccsl BO31EHCTBUS HU3KOTEMIIEPATYPHOU
IIJ1a3Mbl HA MaTEPUAJIBI

[Tna3MoxmMmYecKue TEXHOJOTHH CHHTE3a BCIIICCTB
C IIPUMCHCHUCM HH3KOTCMHCpaTypHOﬁ I1J1a3MBI

[Tna3MoxmMmYecKue TEXHOJOTHH CHHTE3a BCIICCTB
C IIPUMCHCHUCM HH3KOTCMHCpaTypHOﬁ I1J1a3MBI

3J'I€KTpOCHHT€3 O30HAa U O30HHBIC TEXHOJIOITNH




9J'I€KTpOCPIHT€3 O30HAa U O30HHBIC TEXHOJIOIT'NH

TexHOIOrHH KOHBEPCHH I'a30B B IUIa3Me Ta30BOTO
paspsizia

TexHOoI0rMKM KOHBEPCHH I'a30B B IUIa3Me Ta30BOTO
paspsizia

[Ina3sMoXuMHYECKHE TEXHOIOT N MO,Z[I/I(i)I/IKaHI/ISI
IOBEPXHOCTU MATCPHUAJIOB

[Ina3MoXuMHYECKHE TEXHOIOT N MO,Z[I/I(i)I/IKaHI/ISI
IOBEPXHOCTU MATCPHUAJIOB

[1na3MoxuMUYeCKrE TEXHOJIOTHH Ha OCHOBE
JIURJIEKTPUUECKOTro OapbepHOro paszpsiia

[1na3mMoxuMUYECKrE TEXHOJIOTHH Ha OCHOBE
JIURJIEKTPUUECKOro OapbepHOro paszpsiia

Bec KM:

13

24

13

13

13

24

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIICTCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
I1K-2 U-2nk>  JlemoHcTpupyeT | 3HATh: 3amuTa J1abopatopHoii pabotel Nel (Jlaboparopuas pabota)
3HAHUA YCJIOBHUI M METOJIOB | OCHOBHBIE MeTO/bI pacueTa | KonTpomnbHas padbot Nel (KontponbsHas pabora)
UCIIOJIb30BaHUS BBICOKOBOJIBTHBIX 3ammuTa J1abopatopHoii pabotsl Ne 2 (JlaboparopHas paboTa)
HU3KOTEMIIEpaTypHOI MJIa3MOXUMUYECKHUX 3amuta naboparopuoit pabotel Ne 3 (JlaGopaTopHas pabota)
MJIa3Mbl TA30BOTO paspsjia B | MPOIIECCOB U aIllapaToB 3amuTa J1abopatopHoii padbotsl Ne 4 (JlaboparopHas paboTa)
BBICOKOBOJIBTHBIX JEHCTBYIONINE TIOIXO/IbI B KonTponbnas padota Ne 2 (KonTtponbhas padota)
AIIEKTPOTEXHOJIOTHSIX o0JacTH MPUMECHCHHUS
BBICOKOBOJIBTHBIX

AIIEKTPOTEXHOJIOTHIECKUX
anmnapaTroB M YCTAaHOBOK Ha
OCHOBE
HU3KOTeMIIepaTypHOU
TUTa3MBI BBICOKOTO JIaBJICHUS
B DJIEKTPOIHEPIE€TUKE U
AIEKTPOTEXHUKE

OCHOBHBIE HCTOYHHUKH
Hay4YHO-TEXHUYECKOMI
uH(pOpMaIUU 1O
TUTa3MOXHMHUH H
3JIEKTPO(U3HKE MPOLIECCOB B
HH3KOTEMIIEPaTypPHOI
IU1a3Me Ta30BOro paspsia
BBICOKOTO JIABJICHUS B
o0beMe raza u Ha
MTOBEPXHOCTH, 110




MPUHIMIIAM JEHCTBUS U
KOHCTPYKLUSAM
BBICOKOBOJIbTHBIX
MJIa3MOXUMHUYECKHUX
YCTPOWCTB U anmnapaToB U
00JacTAX UX UCIOJB30BaHUS
B JIEKTPO3HEPIETUKE U
3JEKTPOTEXHUKE

YMers:

CaMOCTOATENIbHO BBINIOJHATh
pacueTsl [POoLECCOB B
BBICOKOBOJIbTHBIX
MJIa3MOXUMHUYECKHUX
YCTaHOBKAax Ha OCHOBE
HHU3KOTEMIIEPATyPHOI
IJ1a3Mbl BBICOKOTO JaBJICHUS
u aHanu3 3 (HEeKTUBHOCTH HX
MIPUMEHEHHUSI U aHAJIU3

3¢ PEeKTUBHOCTH UX
MIPUMEHEHUS
CaMOCTOSITEIILHO
pa3buparbcs B METOUKAX
pacuera IpoIeccoB B
BBICOKOBOJIbTHBIX
MJIA3MOXUMHUYECKHUX
YCTaHOBKAax W ammnaparax u
MPUMEHSATh UX IS pEIICHUS
MOCTaBJIECHHOM 3a7aun
OCYIIIECTBIISATh IOUCK U
aHAJIM3UPOBATH HAYYHO-
TEXHUYECKYIO HH(POpMAITHIO
0 CYILECTBYIOIIMX U HOBBIX
HaIpaBJICHUSX TPUMEHEHUS




BBICOKOBOJIbTHBIX
MJIa3MOXUMHUYECKHUX
IIPOLIECCOB U aIapaToB Ha
OCHOBE
HHU3KOTEMIIEPaTyPHOU
I1JIa3Mbl BBICOKOTO JaBIECHUS
B 3JIEKTPOIHEPIE€TUKE U
JJIEKTPOTEXHUKE




11. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
KM-1. 3amura sadopaTopHoii padorsr Nel

®opMbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 13

IIpouenypa nmpoBeaeHusi KOHTPOJIbHOr0o MeponpusaTus: [IpoBepka ordera, yctHas Oecema co
CTYJICHTOM

Kparkoe coaepxkanue 3aiaHus:
N3y4dnTh OCHOBBI TEXHOJIOTHYECKOTO TPUMEHEHUS 030HA:
* - MpuW BOAONOArOTOBKE NMUTLEBOW BOAbI;
* - B MeauuuHe;
® - B 3KOJIOFMYECKUX LENnaXx;
® - B NPOMbILWNEHHOCTH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: JEUCTBYIOIIME IOAXOMbI B 1.Ilepeuncante OCHOBHBIE CrieLU(PUUECKUE
o0nactu IPUMEHEHUS IIPEeUMYyILIEeCcTBa IPUMEHEHHUs 030Ha MPH BOAOIOATOTOBKE
BBICOKOBOJIBTHBIX MUTHEBOM BOJIBI [0 CPABHEHUIO C €€ XJIOPUPOBAHUEM?

QJICKTPOTCXHOJOITHYCCKHX
arrmapaTroB U YCTAHOBOK Ha OCHOBC

HU3KOTEMIIEpaTypHOU IJ1a3Mbl

BBICOKOI'O JaBJICHUS B

AIIEKTPOIHEPTETUKE U

AIIEKTPOTEXHUKE

3HaTb:  OCHOBHBIE  HCTOYHUKHU 1.Kakoe cBoicTBO 030Ha 00ECIIEUMBAET €ro MUPOKOe
HAyYHO-TEXHUUYECKOHN TEXHOJOTMYECKOe MpUMEHEHue?

uH(pOpMallUK TO TJIA3MOXUMUU U
NMEKTPOPU3UKE  TMPOIECCOB B
HU3KOTEMIIEpPaTypHOI ma3mMe
ra3oBOro  paspsiia  BBICOKOTO
naBieHuss B oObeMe rasza W Ha
IMOBEPXHOCTH, 110 npuHOUIIaM
JneicTBUS u KOHCTPYKIIUSM
BBICOKOBOJIBTHBIX

MIa3MOXUMHUYECKUX YCTPOUCTB U
anmapaToB M 00JacTAX — HX

HCITOJIb30BaHUS B
AIEKTPOIHEPTETHKE 51

AIEKTPOTEXHUKE

YMeTh: OCYIIECTBISATh TOUCK H 1.CKkoaBKO 030Ha HEOOXOIUMO IJIsT 0O€eCIIeYeHHS
aHaJIU3UPOBATH Hay4HO- HHTEHCUBHOTO 00€CIIBEYMBAHUS BOIbI?
TEXHUYECKYI0 HH(pOpManui o

CYILIECTBYIOIINX H HOBBIX

HaHpaBJ'IeHI/ISIX HpI/IMeHCHI/ISI

BBICOKOBOJIBTHBIX

IIa3MOXUMHUYCCKUX HpOHeCCOB nu

arnmnapaToB Ha OCHOBEC




HU3KOTEMIIEpPaTypHOI TJ1a3MBbl

BBICOKOT'O JaBJICHUS B
JIEKTPOIHEPreTUKE u

AJIIEKTPOTEXHUKE

YMmeTs: CaMOCTOSITENILHO 1.Kak onpenenuts cTeneHb BO3IEHCTBUS 030HA HA
pa30OupaThCs B METOAMKAX pacuera MOJIMMEPHBIE MaTEPHUAIIBI?

IPOLIECCOB B  BBICOKOBOJBTHBIX
IUIa3MOXMMHUYECKUX YCTAaHOBKaX U
anmnaparax M IPUMEHSTh UX Ui
pELICHUs TOCTABJICHHON 3a/1a4u

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJTH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEUICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

KM-2. KoutpoJabHas padot Nel

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpusTus: KourponsHas pabota

Bec koHTpoabHOro Meponpustusi B BPC: 24

IIpouenypa npoBeeHusi KOHTPOJIBLHOIO MepoONpUATHS: BapuaHT 3aaHusl BbIAE€TCS CTYAEHTaM
B ayautopuu, 1160 BeIcklIaercs nouroir OCOII. 3a yac oOyuaromuecs: TOMKHBI B MMCbMEHHOM
BUJIE MTOJTOTOBUTH CBOE pEIlIEHUE U CIIaTh €ro Ha MPOBEPKY MPENojaBaTesto (B AUCTAaHIMOHHOM
¢dopmare: BeIcIaTh HOTO-0TUET UM OTCKaHWPOBaHHOE perieHue nouto OCIII).

Kpartkoe cogep:xanue 3aganus:
3agaHus KOHTPOJIbHOM paboThl Ne 1 0XBaTBIBAIOT CIEAYIOIINE pa3eibl JUCIUIUIUHBIL:
1. OcHOBBI HU3KOTEMIIEPATYPHOH MJIA3MOXUMHH BBHICOKOTO JJaBJICHHUS;
2. Ilpoueccel BO3aENCTBUSA HU3KOTEMIIEPATYPHOU IIJIa3Mbl HA MAaTEPUAJIbL;
3. [Ima3aMOXMMHYECKHE TEXHOJIOTMU CUHTE3a BEIECTB ¢ IPUMEHEHNEM HU3KOTEMITEPATypHOI
IIJ1a3MBl.
3aaHue NpecTaBiIseT U3 cedsl TPH 33a4u B paMKaxX yKa3aHHBIX pa3/iejoB JUCIUILINH.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: ACUCTBYIOIIME MOIXOAbI B 1.ITocTpoHUTh 3aBUCUMOCTh U3MEHEHHSI KOHCTAHTBI
obmactu MIPUMEHEHUS CKOPOCTH IIA3MOXUMHUYECKON pEaKIIMU CUHTE3a 030HA B
BBICOKOBOJBTHBIX KHUCJIOPOJTHO-a30THOM CMECHU B 3aBUCUMOCTH OT
ANEKTPOTEXHOJIOTUUECKUX MJIOTHOCTHU Ta30BOM cMecu npu Temmneparypsl raza 300 K.
armapaToB U YCTAHOBOK Ha OCHOBE

HU3KOTEMIIEpaTyPHOU M1a3MBl

BBICOKOT'O JTaBICHUS B




AJEKTPOIHEPTETUKE u
DIICKTPOTEXHUKE

3HaTb:  OCHOBHBIE
Hay4YHO-TEXHUYECKON
UHpOpPMALUU 1O IUIA3MOXUMHH U
ANEKTPO(U3UKE  MPOIECCOB B
HU3KOTEMIIEPATYPHOI asmMe
ra3oBoro  paspsia  BBICOKOIO
JaBiieHUsT B oObeMe ra3a M Ha
IOBEPXHOCTH, IO  IPUHLHUIIAM
JNEeNCTBUA " KOHCTPYKLUSM
BBICOKOBOJIBTHBIX

IUIA3MOXUMHUYECKUX YCTPOWUCTB U
anmaparoB M 00lacTaX WX

HCTOYHHUKHU

UCIIOJIb30BaHUS B
AJIEKTPOIHEPTETUKE u
JIIEKTPOTEXHUKE

1.PaccunTarh N3MEHEHHE KOHCTAHTBI CKOPOCTH
TJIa3MOXUMUYECKON PEAKITUH TUCCOIMAIIUN MOJIEKYIIBI
METaHa 3JICKTPOHHBIM YIapOM B BO3JIyXe B 3aBUCHMOCTH
OT HAMPSDKEHHOCTH AJIEKTPUYECKOTO TOJIS B TUANa30HE
ot 5 kB/cMm 10 50 kB/cMm ipu HOpManbHBIX aTMOC(HEPHBIX
YCIOBUSIX.

3HaTh: OCHOBHEIC MCTOJBI pacyeTa
BBICOKOBOJIBTHBIX
MJIa3SMOXUMHUYCCKHUX IIPOLECCOB U
alraparoB

1.PaccuuTaTh M3MEHEHUE KOHCTAHTHI CKOPOCTH
MJIA3MOXUMHUYECKON PEaKIIUU JUCCOIHAIITN
MOJICKYJISIPHOT'O KHCJIOPO/Ia AJIEKTPOHHBIM YIapOM B
BO3JIyX€ B 3aBUCUMOCTH OT HANPSKEHHOCTH
ANEKTPUYECKOTO MMOJIsl B quana3one ot 1 kB/cm mo 100
kB/cM npu HOpMaIbHBIX aTMOC(EPHBIX YCIOBHSIX.
2.Paccuntath N3MEHEHHE KOHCTAHTHI CKOPOCTH
IJIA3MOXUMHUYECKON PEaKIui CHHTE3a 030HA B
KHCJIOPOJIHO-230THOM CMECH B 3aBUCHMOCTH OT
teMiiepaTypsl ra3a B auanaszone ot 280 K 1o 400 K.

YMers: CaMOCTOSITEIIBHO
BBITNOJIHATh PacueThl IMPOLECCOB B
BBICOKOBOJIBTHBIX
IUIA3MOXUMHUYECKMX  YCTaHOBKAxX
Ha OCHOBE HH3KOTEMIIEpaTypHOI
IUTa3Mbl  BBICOKOTO JABJICHUS U
aHauu3 3¢ dexTuBHOCTH 150.¢
IIPUMEHEHHUS " aHaJIn3
3¢ (PEKTUBHOCTH WX MPUMEHEHUS

1.Paccuntarh Bpems )KM3HU MOJIEKYJIbl 030Ha, €CIH
TeMIiepaTypa Bozayxa cocrasisier 340 K, a
HaIpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJIS B pa3psIHOM
npoMexyTke coctabinseT 20 kB/cum.

2.Paccuutarh G-(hakTop HapabOTKHU CIETYIOIINX
XMMHWYECKH aKTUBHBIX YacTHUIl (aTOMapHOI0 BOJOPOJa U
TUIPOKCHIIBHOTO pajuKaia) npu GopMHUpoBaHUH
HMITYJIbCHOTO CTPUMEPHOTO 3JIEKTPUYECKOI0 paspsiia B
OJIHOPO/IHOM TI0JI€, €CIIH MPH MPUITOKEHUH K
poMexyTKy HanpsbkeHus 30 kB nporekan
ANEKTPUYECKUI TOK CTPUMEPHOTO paspsiaa 2 A B
teyenue 100 He.

3.Paccuntarh Bpems )KM3HU aTOMapHOTO KUCIOPOJa,
ecliu Temneparypa Bo3ayxa cocrasisier 300 K, a
HaINpsHKEHHOCTD 3JIEKTPUUYECKOTO MO B pa3psIHOM
IpOMEyTKe cocTanisieT 22 kB/cm.

VYMeTn: CaMOCTOSITEIIHLHO
pa3dupaThCs B METOJUKAX pacyera
HpOH@CCOB B BBICOKOBOJIBTHBIX
MJIa3MOXUMUYECKUX YCTAaHOBKax M
annapaTax 158 HpI/IMeHHTB nux ajd
pElIeHs TOCTABJICHHOW 3a/1auu

1.Paccuntars G-(hakTop HapabOTKHU CIETYIOINX
XMMHUUYECKH aKTUBHBIX YaCTHII (ATOMapHOrO KMCIOpOia U
aTOMapHOTO a30Ta) IPH (GOPMHUPOBAHUU DIEKTPUIECKOTO
paspsia B OZHOPOJHOM I10JIE, €CIIU MPU IPUIIOKEHUH K
poMexXyTKy HarpsbkeHus 20 kB nmporekan
NEKTPUYECKUI TOK CTPUMEPHOro paspsiaa 1 A B
teuenue 200 Hc.

Onucanune MKAJbI OIICHUBAHUA:

10




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku epinonenus 3uanua: KoHTponbHas paboTa CYMTASTCs BHITIOJTHEHHON
Ha OIeHKY «OTJINYHOY», €CITU PEIICHUS BCEX 3a/1a4 BHIMOJHEHBI 0€3 OMMOOK U MPEICTABICHBI
apryMEHTHPOBAHHBIE BBIBOBI IO MOJIYYCHHBIM PACUYETHBIM PE3yJIbTaTaM

Ouenka: 4
Huodicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu evinoanenusi snanus: KoHTpoJIbHas padoTa CYUTACTCS BBIIIOJTHESHHON
Ha OLIEHKY «XOpOIII0», ECITH PEIICHHUS JBYX U3 TPEX 3a7a4 BIIOITHEHBI 0€3 OIIMOOK 1
IIPEJICTaBJICHBI apT'yMEHTHPOBAHHBIC BHIBOJIBI 110 TIOJYUYECHHBIM PACUCTHBIM Pe3yJibTaTaM, a IIpH
pEIIeHNH TPEThel 3a7a4u JOIMYIIEHBI HETOYHOCTH B pacueTax U HENMPUHIMITHATILHBIC OIIUOKH

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoanenusi snanus: KoHTpoJibHas padoTa CYUTACTCs BBIIIOJTHESHHON
Ha OLIEHKY «Y JOBJICTBOPUTEIHHOY, €CIIH PEIICHUS ABYX M3 TPEX 3a7a4 BHIMOJIHCHBI B IIeJIOM 0e3
MPHUHIUITHATIBHBIX OIIUOOK, HO BHIBOJIBI IO MOJYYSHHBIM PACYCTHBIM pe3yJIbTaTaM ciiabo
apryMEHTHPOBAHBI, a TPEThS 3a/1a4a HE PEIlleHa WX MIPH €€ PEIICHUH JTOMYIICHBI TPyObIe ONIHOKH

KM-3. 3amuTra 1adopaTtopHoii padotbr Ne 2

®opmbl peaju3anum: 3anIUTa 3a1aHUs

Tun KOHTPOABLHOT0 MeponpusiTus: JlaboparopHas padora

Bec kouTposabHoro meponpusitusi B bPC: 13

IIpouenypa nmpoBeaeHus KOHTPOJIbHOT0 MeponmpusaTus: [IpoBepka ordera, ycTHas Oecena co
CTYJCHTOM

KpaTKOC CoAcpKaHUuE 3alaHUA:
HccnenoBathb pa60Ty 6apbepH0r0 030HATOpPAa B PA3JIMYHBIX TECXHOJOTMYCCKUX PECIKUMAX

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: NEHCTBYIOIIKME IMOAXOMABI B 1.Ilepeuncnure OCHOBHBIE MPAKTUYECKUE TTAPAMETPhI
obnactu MIpUMEHEHUS OapbepHOT0 030HATOPA
BBICOKOBOJIbTHBIX

SJICKTPOTCXHOJIOTHYCCKUX
arrmapaToB U YCTaHOBOK Ha OCHOBC

HU3KOTEMIIEPATypHOI J1a3Mbl

BBICOKOI'O JIaBJICHUS B

AIIEKTPOIHEPIEeTHKE "

DIIEKTPOTEXHUKE

3HaTh:  OCHOBHBIE  HCTOYHUKHU 1.IlepeuncianTe OCHOBHBIE MJIA3MOXUMHUYECKHE PEAKIIHIH,
HAy4YHO-TEXHUUECKON MIPOXOAdIIe B OapbepHOM 030HATOPE, U UX CBSI3b C
uH(pOpMallUKd MO IJIA3MOXUMUU U XapaKTePUCTHKAMU JIEKTPUUECKOT0 TOJIS B pa3psIHOM
NEeKTpou3nKe  MPOLECCOB B IIPOMEXKYTKE

HU3KOTEMIIEPaTypHOI I1a3Me

ra3zoBOro paszpsiia BBICOKOT'O
naBiieHHsT B o0ObeMe Tra3a M Ha
MOBEPXHOCTH, MO  MPUHIHUIAM
JIEUCTBHUS 51 KOHCTPYKIUSAM
BBICOKOBOJIBTHBIX

IJIa3MOXUMUYECKUX YCTPOUCTB U
anmaparoB M 00IacTIX = HX
HCIIOIB30BaHUSA B
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AJEKTPOIHEPTETUKE u
DIICKTPOTEXHUKE

YMeTh: OCYHIECTBISATH IOUCK U 1.ITocTpoiite 3aBUCUMOCTH IPOU3BOAUTEIHLHOCTH
aHAJTU3UPOBATh HAy4YHO- 06apbepHOro 030HATOPA OT PACXOa ra3a MPH OJANHAKOBOMH
TEXHUYECKYI0  HMHPOpMAIUIO O 4acTOTE U aMIUIUTY/E MPUIOKEHHOTO HAPSKEHUS
CYIIECTBYIOIINX u HOBBIX
HAIPaBIICHUAX MPUMEHEHUS
BBICOKOBOJIBTHBIX
IUIa3MOXUMHUYECKUX TPOLIECCOB U
anmapaTroB Ha OCHOBE
HU3KOTEMIIEPAaTypHOI TJ1a3MBl
BBICOKOT'O TABJICHUS B
JIEKTPOIHEPreTUKE u
DIIEKTPOTEXHUKE

YMerTs: CaMOCTOSITEIILHO 1.ITocTpoiiTe BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY
BBITIOJHATH PAcueThl MPOIECCOB B 0apbepHOTro 030HATOPA

BBICOKOBOJIbTHBIX
TUTA3MOXUMHUYECKMX  YCTAaHOBKAX
Ha OCHOBE HHU3KOTEMIICPATypHOU
ITa3Mbl  BBICOKOTO JIaBIICHUS U
aHajau3 s dexTuBHOCTH ux
IPUMCHCHUS u aHaJM3
() PEKTUBHOCTH X TPUMEHEHUS

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "Xopoo" BEICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

KM-4. 3amuTa 1a6opatopHoii padorsr Ne 3

®opmbl peaJu3anmu: 3alnTa 3a1aHus

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B bPC: 13

IIpoueaypa nmpoBeaeHusi KOHTPOJbHOro Meponpusitus: IIpoBepka ordera, ycTHas Oecena co
CTYJIEHTOM

KpaTkoe cogep:kanune 3a1aHus:
HUccnenoBaTh mporieccsl KOHBEPCHUS I'a30B B IIa3Me ra30BOTo paspsiaa

KoHTpoJibHBIC BONIPOCHI/3aJaHUA:

‘ 3HaTh:  OCHOBHBIE  HCTOYHHKHU ‘ 1.KakoBa posib 106aBOK (BOJIBI 1 aMMHaKa) B MPoIeccax
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Hay4YHO-TEXHUYECKOU
uHGOpPMALIUK TI0 TUIA3MOXUMHUH U
NEKTpOo(U3UKE  TNPOLECCOB B
HU3KOTEMIIEPaTypHOUI masme
ra3zoBoro  paspsga  BBICOKOIO
JaBlieHUsT B oObeMe ra3a M Ha
IOBEPXHOCTH, 0  IPHUHLKAIAM
JEHUCTBHUS u KOHCTPYKIUAM
BBICOKOBOJIBTHBIX
IUIA3MOXUMUYECKUX YCTPOWUCTB U
anmapartoB ¥ o0iacTax X

HCIIOJIb30BaAHUS B
JIEKTPOIHEPreTUKE u
AJIIEKTPOTEXHUKE

KOHBEPCHH TOIIOYHBIX T'a30B B IJIa3ME HAHOCEKYHTHOT'O
paspsna?

3HaTh: OCHOBHBIE METO/BI pacyera
BBICOKOBOJIbTHBIX
IUIa3MOXUMHUYECKUX IPOLECCOB U
anmnaparoB

1. TUnMYHBIN COCTAB TOIIOYHBIX a30B IIpH C)KUI'aHHWH Ha
QJICKTPOCTAHIIMH KAMCHHOT'O YIJIA

VYMeTh: OCYHICCTBJIATL IIOHUCK U

1.Kak cBs3aTh KOJIUYECTBO Hapa6OTaHHLIX XUMHNYCCKHU

AHAIN3UPOBATH Hay4yHO- AKTUBHBIX YaCTHUIl U TapaMeTpPbl UMITYJIbCa
TEXHUUYECKYI0  HHPOpMAIUIO O MPUJIOKEHHOTO HaIpsKeHus?
CYILIECTBYIOIINX u HOBBIX

HaIlpaBJICHUAX MIPUMEHEHUS

BBICOKOBOJIbTHBIX

MJIa3MOXUMHUYECKUX TPOLIECCOB U

anmnaparoB Ha OCHOBE

HU3KOTEMIIEpaTypHOI I1J1a3Mbl

BBICOKOT'O JaBJICHUS B

AIIEKTPOIHEPTETUKE "

AIIEKTPOTEXHUKE

YMers: CaMOCTOSITEIILHO 1.ITocTpouTh 3aBUCUMOCTD CTENIEHH KOHBEPCUH OKCHJIOB

pa3bupatbcs B METOJMKAX pacyera
MPOILIECCOB B BBICOKOBOJIbTHBIX
MJIa3MOXUMHUYECKUX YCTAaHOBKax W
anmnapatax M MNPUMEHSITb UX JJs
pEeLICHHS TOCTABJICHHOM 3a1a4u

a30Ta U CCPhI OT HAMIPAKCHHOCTHU DJICKTPHUICCKOIO ITOJIA
B pa3spAaHOM ITPOMEIKYTKE

Onucanue MIKAJbI OLlEeHUBAHUS:

Ouenka: 5

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHka "y10BIeTBOPUTENILHO" BHICTABIISAETCS
€CJIM 3aJjaHUE PEUMYIIECTBEHHO BBITIOJIHEHO
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KM-5. 3ammTa 1aboparopHoii padornl Ne 4

®opmbl peau3anum: 3aIuTa 3aJaHUA

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 13

IIpoueaypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusa: IIpoBepka ordera, ycTHas Oecena co
CTYJIEHTOM

Kpatkoe cogepxanue 3ajaHusi:
HccnenoBanue nmpoueccoB MOIUPUKAIIMYA TOBEPXHOCTH MAaTEPUAIIOB B TIa3Me
JURIIEKTPUIECKOr0 OapbepHOro pa3psiia

KOHTpOJILHLIe BOI[pOCLI/3aI[aHI/Iﬂ:

3HaTh: ACHUCTBYIOMIME MOIXOAbI B 1.00bscHATE TOHATHE “MOAUPHUKAIIS TTOBEPXHOCTH
obnactu MIpUMEHEHUS MaTepHuasoB B IIa3Me Ta30BOro pazpsiaa”
BBICOKOBOJIBTHBIX

SJICKTPOTCXHOJIOTMYCCKUX
arrapaToB U YCTAHOBOK Ha OCHOBC

HU3KOTEMIIEPaTypHOMI I1J1a3MBbl

BBICOKOT'O JaBJICHUS B

AJIEKTPOIHEPIETHKE u

JJICKTPOTEXHUKE

3HaTh:  OCHOBHBIE  HCTOYHUKU 1.Kakue mia3sMoxuMH4ecKHe MpoLecchl UIPatoT Pojb B
HAy4YHO-TEXHUUYECKON MOJIU(UKALMH TOBEPXHOCTU MaTepHUaIoB?

uH(poOpMalUu MO IJIA3MOXUMUU U
NEeKTpo(U3UKE  TMPOLECCOB B
HU3KOTEMIIEPaTypHOMI miasme
razoBoro  paspsa  BBICOKOIO
JaBleHUsT B oObeMe raza U Ha
MOBEPXHOCTH, IO  IPHUHLKINAM
neicTBUS u KOHCTPYKIUSIM
BBICOKOBOJIBTHBIX

IJIa3MOXUMUYECKUX YCTPOUCTB U
anmapatoB M o0iacTax — MX

MCIIOJIb30BaHUs B
AIIEKTPOIHEPTETUKE u

AIIEKTPOTEXHUKE

YMeTh: OCYHIECTBIATH IOUCK U 1.CspKuTe MapaMeTphl JUIEKTPUIECKOTo OapbepHOro
aHAIN3UPOBATh Hay4yHO- paspsija U CTeNeHb €ro BO3/IEHCTBUS HA TOBEPXHOCTD
TEXHUYECKYI0  HH(pOpMAIMIO O TBEPJBIX MaTEPHUAJIOB

CYILIECTBYIOIINX u HOBBIX 2.Kaxk ckaeTcsi MHHTEHCUBHOCTbD JIUAJIEKTPUYECKOTO
HaIpaBJICHUSAX IIPUMEHEHUS 6apbepHOro pa3psa Ha COCTOSTHUH TOBEPXHOCTU
BBICOKOBOJIBTHBIX MOAU(DUIIMPYEMBIX MaTEPHUATIOB?

IUIA3MOXUMHUYECKUX IIPOLIECCOB U

anmnaparoB Ha OCHOBE

HU3KOTEMIIEPATypHOI TJ1a3Mbl

BBICOKOT'O JaBJICHUS B

AIIEKTPOIHEPTETUKE u

AIIEKTPOTEXHUKE

Onucanue MKAaJIbl OIeHNBAHUS:
Ouyenka: 5
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

KM-6. Kontpoabnas pabora Ne 2

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B bPC: 24

IIpouenypa npoBeaeHusi KOHTPOJIbHOT0 MeponpusaTusi: BapuaHT 3aaHust BbIIaeTCA CTYJIEHTaM
B ayauTopuH, Jubo BbickuiaeTcs mouroit OCOII. 3a yac oOywaromyecs: JOMKHBI B MHUCbMEHHOM
BUJIC TIOJITOTOBUTH CBOE PEIICHUE U CAATh €ro Ha MPOBEPKY IMpErnoaaBaTeio (B AUCTAHIIMOHHOM
dbopmare: BrIcIaTh (DOTO-OTUET WIIM OTCKaHUpPOBaHHOE pemieHue moyro OCIII).

KpaTKOC Cod€cpiKaHMuE 3alaHUA:

3anaHusi KOHTPOJIBbHOM paboThl Ne 2 0XBaTHIBAIOT CIEAYIONIUE Pa3/ieibl JUCIUILTUHBL:

1. DIIeKTpPOCHUHTE3 030HA U 030HHBIE TEXHOJIOTHH;

2. TexHOJIOTHH KOHBEPCHH I'a30B B IUIa3Me T'a30BOT0 pa3psia;

3. II1a3MOXUMHUYECKHIE TEXHOIOT U MOI[I/I(l)I/IKaIII/IH IMOBCPXHOCTU MATCPUAIIOB.

4. [Tna3MOXUMHUYECKHE TEXHOJIOTUH Ha OCHOBE TUAJIEKTPUIECKOTO 0apbhepHOTO paspsiaa.
3ananne npeAcTaBisieT U3 ceOs TPH 3a/1a4H B paMKax YKa3aHHBIX Pa3zesioB JUCIIUIUIHH.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: NEHUCTBYIONIUE TOIXOIbI B
obnactH MPUMEHEHUS
BBICOKOBOJIBTHBIX
AIIEKTPOTEXHOIOTUYECKUX
anmapaTroB M yCTAHOBOK HA OCHOBE

1.PaccunTaTh 5HEpro3arparsl Ha IOJIy4€HHE 030HA B
CIIEAYIOIIEM peXHMe paboThl GapbepHOTO 030HATOpA!
o0BeMHBIN pacxon rasza 0,5 1/MUH, KOHLEHTpalLKsa 030Ha
8,5 /M3, akTHBHasl MOIIHOCTb pa3psana 16 Br.

HU3KOTEMIIEPATYPHOI T1a3MBbl

BBICOKOT'O JaBJICHUS B

AIIEKTPOIHEPTETUKE U

AIIEKTPOTEXHUKE

3HaTb:  OCHOBHBIE  HCTOYHUKHU 1.PaccunTarh KOHLIEHTPALIMIO 030HA HA BBIXOJE

Hay4YHO-TEXHUYECKOMN
uH(pOpMallUK TO TJIA3MOXUMUU U
AMEKTPOPU3UKE  TMPOIECCOB B
HU3KOTEMIIEPATypHOI miasme
ra3oBoro  paspsia  BBICOKOTO
JaBlieHUsT B oObeMe rasa M Ha
MOBEPXHOCTH, IO  MPUHLHUIIAM
JeNCcTBUA u KOHCTPYKIUSIM
BBICOKOBOJIBTHBIX
IUIa3MOXUMHUYECKUX YCTPOWCTB U
anmapaToB M 00JacTAX WX

030HATOpa Ha MTOBEPXHOCTHOM Pa3psjie U MOCTPOUTH €€
3aBUCHUMOCTB OT HaIPsKEHUS, IPUIIOKEHHOTO K
o3oHaTopy (1o 6 kB), mpu pacxoze raza 1 n/mMmuH u 2
n/muH. Hanpsiokenue Bo3HUKHOBeHHS paspsna Ur = 2,3
kB, emkocTh quanekTpudeckoro 6aprepa C6 = 300 nd,
€MKOCTb paspsaHoro nmpoMexyrka Cn = 100 nd, gacrora
nuTaromero Hanpspbkenus 15 kI, [Tpu pacuere
HCII0JIb30BaTh 3aBUCUMOCTh KOHILIEHTPALIMA 030HA OT
(bakTopa yneiabHONU SHEPTUH.
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UCIIOJIb30BaHUS B
AIIEKTPO3HEPTETUKE U
JJIEKTPOTEXHUKE

3HaTh: OCHOBHEIC MCTOABI pacycTa
BBICOKOBOJIBTHBIX
MJIa3SMOXUMHUYCCKHUX IPOLECCCOB U
alraparoB

1.PaccunTarh 3HEpro3aTpaThl Ha OJy4YEHUE 030HA B
CJIEYIOIIEM pekuMe paboThl OaphEPHOTrO 030HATOPA!
00BEeMHBIN pacxo ra3a 1,5 1/MuH, KOHIIEHTpaLus 030Ha
10 r/m3, akTMBHAsE MOITHOCTH pa3psaa 20 BT.
2.PaccunTaTh KOHLIEHTPALIMIO 030HA HA BBIXOE
030HATOpa HA MTOBEPXHOCTHOM Pa3psjie U MOCTPOUTH €€
3aBUCHUMOCTb OT HaIPsKEHUS, IPUIIOKEHHOTO K
o3oHaTopy (1o 6 kB), mpu pacxoze raza 0,5 j/muH u 1,5
n/muH. HanpspkeHue Bo3HUKHOBeHUs paspsiaa Ur = 2,2
kB, emkocTh quanekTpudeckoro 6aprepa C6 =250 nd,
€MKOCTb paspsaHoro npomexyrka Cn = 50 n®, yactora
nutarouiero Hanpsbkenus 11 k', [pu pacuere
HCI0JIb30BaTh 3aBUCUMOCTb KOHILIEHTPALlUU 030Ha OT
(dakTopa yneapbHON SHEPTUH.

YMers: CaMOCTOSTEIIEHO
BBITOJIHATh pacueThl IPOLECCOB B
BBICOKOBOJIbTHBIX
IUIA3MOXUMHUYECKMX  YCTaHOBKAX
Ha OCHOBE HH3KOTEMIIEpaTypHOI
IUTa3Mbl  BBICOKOTO JaBJICHUS U
aHaIu3 3¢ EKTUBHOCTH ux
IIPUMEHEHHUS u aHaJIn3
3P GEKTUBHOCTH UX MTPHUMEHEHHSI

1.0npenenuts BpeMs 6apOoTaka 030HO-BO3IYIIIHON
cMecH, HeoOxoaumoe Jutsi 00paboTKH BOIbI 00beMOM VB
= 1,0 11 ¢ mo30# 030Ha, pacTBOpeHHOTO B Boje, DO3 = 0,5
mr/i. [Ipu pacuere NpuHATH BHICOTY BOASHOTO CTOJI0A B
O6ap6oraxHoi kamepe he = 0,3 M, TuameTp My3bIPHKOB
IIPH UX BCIUIBITUM CYUTATh HEU3MEHHBIM U paBHbIM d = 3
MM. Pacxon Bo3ayxa npu GapboTaxe coctaBisieT Vi =
0,5 n/MuH, a KOHLIEHTpAILMs 030Ha B ra3e HE MEHsETCS U
paBHa 2 mr/i. TemmepaTtypa oOpabaTsiBaeMOii BOJIBI tB =
+200C, KOTOpOI1 COOTBETCTBYET KOA(D(HULIUEHT
pacnpenenenus Rt =0,22.

2.ITocTpouTh 3aBUCUMOCTD MTPOU3BOTUTENIEHOCTH
030HATOpa HA TOBEPXHOCTHOM pa3psijiec OT
MPHUJIOKEHHOTO HAMPSHKEHHsI PU pacxoje raza Vr = 1
n/mMuH u 2 51/mMmuH. HanpsbkeHre BO3SHUKHOBEHUSI pa3psiia
Ur = 2,3 kB, emkocTh audnekTpuueckoro 6apeepa Co =
300 n®, emxocTh pazpsiaHoro npomexyrka Cr = 100
n®d, yacrora nurarouiero Hanpsokenus 15 xI'm. [lpu
pacyeTe HCTOb30BaTh 3aBUCUMOCTh KOHIICHTPAIIMH
030Ha OT (pakTOpa yAensHOI sHepruu. OnpeaenuTh
ONTHUMAJIBHBIN U1 00pabOTKH BOJABI PEXKUM padOTHI
030HaTOpA.

YMeTn: CaMOCTOSITEIIHLHO
pa3duparhCs B METOJIUKAX pacyera
HpOH@CCOB B BBICOKOBOJIBTHBIX
MJIa3MOXUMHUYECKUX YCTAaHOBKax M
annapaTax " HpI/IMeHSITI) nux ajd
pElIeHs TOCTABJICHHOW 3a/1auu

1.Paccuntarh MakcUMabHOE 3HAUE€HUE IEPEMEHHOTO
HaNpsDKEHUS Ha JIeKTpoJiax 6apbepHOro 030HATOpa, MPU
KOTOpPOM INpou30iiJieT npo0oii mpomexxyrka. O30HaTOp
MPEJCTABISAET COOON KOAKCHATIBHYIO CHCTEMY
3JIEKTPOJIOB C IUAMETPOM 3JIEKTpo0B DHap =43 MM u
DBHyTp = 40 MM; TOJNIIMHA AUIIEKTPHUUECKOT0 Oapbepa
0.5 MM, OTHOCHTENBHAS TUIIEKTPUIECKas
IIPOHULIAEMOCTH 6,5. DNEKTPUUYECKOE 10JI€ B BO3LYLITHOM
MIPOMEXKYTKE MOKHO CUUTATh OJJTHOPOIHBIM.
2.ITocTpouTh 3aBUCUMOCTD ITPOU3BOIUTEIBHOCTH
030HaTOpa Ha 0apHEPHOM paspsijie OT MPUIOKEHHOTO
HanpsDKeHUs IpU pacxoje raza Vr = 2 j1/MUH.
Hanpsixenne BosaukHOoBeHus paspsana Ur = 1,5 kB,
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€MKOCTb TUAJIeKTprIeckoro 6aprepa Co6 = 150 nd,
€MKOCTb pazpsaHoro npomexyrka Cn = 30 n®, yactora
nuTaroiero Hanpspkenus 13 kI, [Tpu pacuere
HCII0JIb30BaTh 3aBUCUMOCTb KOHILIEHTPALMU 030HA OT
(hakTopa ynenbHO# 3Heprun. OnpeaenuTs ONTUMATbHBINA
U1 00pabOTKU BOJIBI PEXKHUM PabOTHI 030HATOPA.

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku evinoaneHus 3uanus: KoHTponbHas paboTa CYMTASTCs BHITTIOTHEHHON
Ha OIeHKY «OTJINYHOY», €CITU PEIICHHUS BCEX 3a/1a4 BHIMOJHEHBI 0€3 OMMOOK U MPEICTABICHBI
apryMEHTUPOBAHHBIE BBIBOJIBI MO MOJTYYCHHBIM PACUETHBIM PE3yJIbTaTaM

Ouenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 80
Onucanue xapakxmepucmuxu evinoanenus shanus: KoHTpoJibHas padoTa CYUTACTCS BBIIIOJTHSHHOM
Ha OLIEHKY «XOpOII0», ECITH PEIICHHUS JBYX M3 TPEX 3a7a4 BBIIIOJTHECHBI 0€3 OIIMOOK 1
NPeJICTaBJICHBI APT'YMEHTUPOBAHHBIC BBIBOJIBI IO TTOJYYCHHBIM PACUETHBIM pe3yJIbTaTaM, a pu
pEIICHNY TPEThel 3a]ja4d JOIYIIEHBI HETOYHOCTH B pacdeTax W HEeNMPHHIIUITHATIHHBIC OITUOKU

Oyenka: 3
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapakxmepucmuxu evinoanenus shanus: KoHTpoJibHas padoTa CYUTACTCS BBIIIOJTHECHHOM
Ha OLICHKY «Y JIOBJIETBOPUTEIHHOY, €CIIH PEIICHUS JBYX M3 TPEX 3a7a4 BHIMOJIHCHBI B IeJIOM 0e3
MPHUHIUITHATIBHBIX OITUOOK, HO BHIBOJIBI IO MOJYYSHHBIM PACYCTHBIM pPe3yJIbTaTaM ciiabo
apryMEHTHPOBAHBI, a TPEThS 3a/1a4a HE PEIICHA WIIH MIPH €€ PEIICHUH JTOMYIICHBI TPyObIe ONIHOKH
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COJIEPKAHUE OLIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

buaer 1

TeopeTuyeckas 4acThb

1. OcHOBBI TJIA3MOXUMHUYECKON KUHETUKU. BU/IBI JIa3MOXUMUYECKUX PEAKIIUiA B
HU3KOTeMIepaTypHoii miazme. CKopocTh XUMHUECKO# peakunu. KoHcTanTa ckopocTu
peaKkiuu.

2. AusnexTpuueckue 6apbepHble pa3psibl: UX POJIb B HU3KOTEMIIEPATYPHOH ITIa3MOXUMHH
BBICOKOT'O JaBJICHUS, XapaKTEPUCTHKHU, OCOOEHHOCTH, IIPEUMYIIECTRA.

Pacuernas yacrb

3. Onpenenuth Bpemsi 6apOoTaka 030HO-BO3TYIITHOW CMECH, HEOOXOAMMOE JIJIsi 00pabOTKU
BoIbI 00beMoM VB = 1,0 11 ¢ 10301 030Ha, pacTBOpeHHOTr0 B Boje, DO3 = 0,5 mr/mn. [Ipu
pacuere IpUHATH BHICOTY BOJSHOrO crosida B 0apboTaxHoi kamepe hs = 0,3 m, quamerp
My3BIPHKOB IIPU UX BCIUIBITUU CYUTATh HEM3MEHHBIM U paBHBIM d = 3 MM. Pacxon Bo3ayxa npu
6apboTaxe cocrapnser Vr = 0,5 1/MUH, a KOHIEHTpAIHsI 030HA B Ta3e HE MEHSETCS U paBHA 2
mr/n. Temnepatypa o6pabatsiBaeMoii Bojibl tB = +200C, KOTOPOI COOTBETCTBYET

ko dunuent pacrpenenenus Rt = 0,22.

IIpoueaypa nposenenus

[TpoBoauTCs B YCTHOH (hopMe 1o OusieTaM B BUJE MOATOTOBKH M M3JIOKEHHS pa3BEPHYTOrO OTBETA.
Bpems Ha noarotosky orsera — 60 MUHYT.

L. Ilepeuens Komnemenyuit/uHOUKAMOpPoO8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbHAN 08
0CGOCHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: UJ-2nk-2 JleMoHCTpUpYyeT 3HaHUS YCIOBHIA U METOJIOB
UCIIOJIb30BAaHUsl HU3KOTEMIIEPATYPHO IUIa3Mbl a30BOT0 pa3psAia B BBICOKOBOIBTHBIX
AIEKTPOTEXHOJIOTUAX

Bonpocel, 3aganus
1.buaer 1
Teopernyeckas 4acTb
1. Poab BEICOKOBOJIBTHBIX IJIa3MOXHMHYECKIX BHGKTpOTGXHOHOFI/II\/'I Ha OCHOBE
HU3KOTEMIIEPATYPHOM MJIa3Mbl BBICOKOTO JaBJIEHUS B IPOMBIIIJIEHHOM MPOU3BOJICTBE U UX
MECTO CpCau TpaJUIHMOHHBIX TEXHOJOTNMYCCKUX IMPOLICCCOB. HI/I3KOT€MHCpaTypHa$I IrasMa u
CHOCOOBI €€ MOJIyueHHUS.
2. [Ina3zmoxuMHYecKue TEXHOJIOTUU Ha OCHOBE JUAJIEKTPUUECKOT0 OapbepHOTro paspsjaa.
Pacuernas yactb
3. PaccunTtaTh KOHIIEHTpAIMIO 030HA HAa BBIX0JI€ 030HATOpA HA MIOBEPXHOCTHOM pa3psjie U
MOCTPOUTH €€ 3aBUCUMOCTD OT HAIPSHKEHHUSI, TPHIIOKEHHOTO K 030HaTOpy (10 6 KB), npu
pacxoje ra3a | 1/MuH u 2 JI/MUH.
2.bujer 10
TeopeTuyeckas 4acThb
1. TexHnonornueckue NpuMEHEHHUs! 030Ha.
2.Metoasl kKoHBepcHH Ta30B. [Iporecchl KOHBEPCHH ra30B B IUIa3Me ra30BOro pa3psa.
XHUMHUYECKU aKTUBHBIE YACTHUIbI 1 KOHBEPCHS T'a30B.
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Pacyernas yacrthb

3.Paccunrtath sHEpro3aTpaThl Ha MOJYyYEHHE 030HA B CIEAYIOLIEM peXUME pabOThl 0apbepHOTO
030HaTOpa: 00BEeMHBIN pacxos ra3a 0,5 1/MUH, KOHIIEHTpaIus 030Ha 8,5 1/M3, akTUBHAs
MOIIHOCTH paspsiga 16 Br.

3.buier 9

TeopeTuyeckas 4acThb

1. bapsepHblil 030HaTOp. BBHIXOIHBIE XapaKTEpUCTUKU 030HaTOpa. BonpT-amnepHas
XapaKTepUCTHKA 030HATOPA.

2. KuneTuka rmia3sMOXUMHUYECKUX MPOLIECCOB KOHBEPCHH I'a30B B UMITYJIbCHOM KOPOHHOM
pa3pse Brnusinue coctaBa ra3a 1 BBOJUMBIX 100aBOK Ha MPOLIECCHl KOHBEPCHHU B
ra3opaspsaaHoi miazMe. BiusHue moToka raza Ha mporecchl MIa3MOXUMUYECKOH KOHBEPCHH.
Pacyernas yacrtb

3.PaccunTarh MakCUMaJbHOE 3HAUCHHE NIEPEMEHHOT0 HAMIPSKEHUS Ha 3JIEKTPOAaX 0apbepHOTO
030HATOPA, IPU KOTOPOM MPOU30UIET MPo0oii mpomexyTka. O30HATOp MPEACTABIAET COOOM
KOAKCHAJIbHYIO CUCTEMY 3JIEKTPOJIOB C AUAMETPOM 3i1eKTpo1oB Duap = 43 mm u DBuyTp = 40
MM; TOJIIMHA JUAJIEKTpHUUecKoro 6apeepa 0.5 MM, OTHOCUTENbHAS IUAJICKTPUYECKAs
NPOHHUIIAEMOCTH 6,5. DIEKTPHUUECKOE T0JIe B BO3AYIIIHOM MTPOMEXKYTKE MOKHO CUHTATh
OJIHOPOJHBIM.

4.buier 8

Teopernveckasi 4acTh

1. DnexrpocunTe3 030Ha. OCHOBHBIE IJIA3MOXUMHYECKHE MTPOLECCH (POPMUPOBAHUS U
pazioxeHus o30Ha. O30HATOp HA TOBEPXHOCTHOM paspsie.

2. I11a3MOXMMHUYECKHE TEXHOJIOTUH KOHBEPCHH TOITOYHBIX Ta30B TEIUIOBBIX AJIEKTPOCTAHIINH.
Pacuernas yacrb

3.ITocTpouTh 3aBUCUMOCTH MPOU3BOAUTEIBHOCTH 030HATOPA HAa MMOBEPXHOCTHOM pa3psae OT
MPUIIOKEHHOTO HAMPSHKEHUsI P pacxojie raza Vr = 1 i/muH u 2 n/muH. Hanpsokenue
BO3HUKHOBeHUs paspsna Ur = 2,3 kB, emkocTs auanexrpuueckoro 6aprepa Co =300 nd,
€MKOCTb pa3psaaHoro npomexyrka Cn = 100 nd, yactora nutarouiero HanpspkeHus 15 kl'm.
[Tpu pacdere HCIIOTB30BATh 3aBHCUMOCTh KOHIIEHTPAIIMH 030HA OT (haKTOpa yIeIbHOMI
sHepruu. OnpenenuTh ONTUMAIbHBIHN 11 00pabOTKH BOJIBI PEKUM pabOThI 030HATOPA.
S.buaer 7

Teopernyeckas 4acTb

1. O30H u ero cBoiicTBa. CriocoObl MOTYyYEHHUS 030HA.

2. KoHBepcHst TOKCHUHBIX Ta30BBIX BEIOPOCOB aBTOMOOUIIBHOTO TPaHCIIOPTA.

Pacuernas yactb

3.PaccunTath 3HEpro3aTpaThl Ha MOJYYEHHE 030HA B CIEIYIOLIEM peKUMe paboThl 0apbepHOTo
030HaTOpa: 00BEMHBIN pacxos ra3a 1,5 j1/muH, KoHIeHTparus o30Ha 10 r/M3, akTuBHas
MOIIHOCTH pa3psana 20 Br.

6.buier 6

Teopernyeckas 4acTb

1. [Tomumepu3zanus B HU3KOTEMIIEPATypHOH I1a3Me. TeXHOJIOTHH IITa3MOXUMHUYECKON
HOJIMMEPHU3ALHH.

2. I11a3MOXUMUYECKHE TEXHOIOTUH KOHBEPCHH JIETYUHX OPTaHUYECKUX COCTMHECHUH.
Pacyernas yacrb

3.0npenenuth Bpemsi OapOoTaka 030HO-BO3IYIIHON CMECH, HE0OX0AuMOe JIsl 00paboTKH
BOJIbI 00beMoM VB = 1,0 11 ¢ 10301 030Ha, pacTBOpeHHOTro B Bozie, DO3 = 0,5 mr/x. [Ipu
pacueTe NPUHATH BBICOTY BOJISHOTO cToi0a B OapboTakHO# kamepe hs = 0,3 M, Auamerp
MYy3bIPbKOB IPY MX BCIUIBITUU CUUTATh HEM3MEHHBIM U paBHBIM d = 3 MM. Pacxoj Bo3yxa mpu
O6apbortaxe coctasisier Vr = 0,5 J/MUH, a KOHIEHTpALUsl 030HA B ra3e HE MEHSETCS U paBHa 2
mr/n. Temneparypa o6pabarsiBaeMoii Boab! tB = +200C, KOTOPOIl COOTBETCTBYET
kod(urmeHT pacnpenenenus Rt = 0,22.

7.buier 5
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Teoperuyeckas 4acTb

1. ITponecchl 1 MEXaHU3MBI CHHTE3a BEILIECTB C IPUMEHEHUEM HU3KOTEMIIEPATYPHOU IUIa3MBl.
[Tn1a3sMoXUMHYECKUE TEXHOJIOTUN CUHTE3a OPraHUUECKUX MaTepUaIoB.

2. Ilpouecchl U TEXHOIOTUU MOAM(UKALIMN TOBEPXHOCTH MAaTEpUAJIOB B IIJIa3Me ra30BOI0
paspsna.

Pacuyernas yactp

3.PaccunTarh KOHIEHTPALIMIO 030HAa HA BBIXO/I€ 030HATOPA HA IIOBEPXHOCTHOM pas3psijie U
HOCTPOMTD €€ 3aBUCUMOCTb OT HalpsDKEHUS, IPUIIOKEHHOTO K 030HaTopy (10 6 kB), npu
pacxope ra3a 1 i/mMuH u 2 n/mun. Hanpspkenue Bo3HuKHOBeHUs paspsga Ur = 2,3 kB, eMKoCTb
nuanekTpuaeckoro 6apbepa Co = 300 nd, emkocTs paspsaHoro npomexyTtka Crn = 100 nd,
yactoTa nurarouero Hanpsbkenus 15 kI'u. Ilpu pacuere ucnonb3oBaTh 3aBUCUMOCTD
KOHIIEHTPALMU 030HA OT (haKTopa yAeIbHON SHEPrHH.

8.buier 4

TeopeTuyeckas 4acThb

1. 'ereporeHHsle 1a3MOXUMHUECKHUE peakui. CKOpOCTbh FeTEpOTreHHbIX IponeccoB. PU3NKO-
XUMHUYecKHe 3P PEKThl BO3AECHCTBUS HU3KOTEMIIEPATYPHOH IJ1a3Mbl Ha MaTepHAaIbL.

2. TexXHONOrMH MIa3MOXUMUYECKOTO HAHECEHUS! TOHKUX TUIEHOK U MOKPBITUH.

Pacyernas yacrb

3.Paccuntarh N3MEHEHNE KOHCTAHThl CKOPOCTH IIIa3MOXUMHUYECKON PEaKIMi CUHTE3a 030HA B
KHCJIOPOIHO-a30THOM CMECH B 3aBUCHMOCTH OT TeMIIepaTypsl ra3a B quanasone ot 280 K o
400 K.

9.bujer 3

TeopeTuyeckas 4acTb

1. ITnazmMoxumuyeckue 1 31eKTpou3nIecKre IpoLecchl, MPOUCXOAIIUE B
HU3KOTEMIIEPATYPHOH IJIa3Me Ira30BOr0 pa3psijia BHICOKOIO JaBJIEHUS [IPH €€ B3aUMOJEHCTBUU
C TIOBEPXHOCTBIO NIEKTPOJIOB U IUIIEKTPUKOB.

2. TeXHONOIMM MIa3MOXUMUYECKOT0 TPABJICHUSI MaTEPUAJIOB.

Pacyernas yacrb

3.Paccunrare G-¢pakTop HapaOOTKH CIEAYIOIUX XUMUYECKH aKTUBHBIX YacCTHI] (ATOMapHOTO
KHCJIOPO/1a ¥ aTOMApPHOT'0 a30Ta) MpH (POPMUPOBAHUU AIIEKTPUUYECKOTO paspsiia B OJJHOPOAHOM
10Jie, €CIU MPY IPUIIOKEHUU K IPOMEXYTKY HarnpskeHus 20 kB npoTekan 31eKTpUuYecKuil TOK
ctpuMepHoro paspsaa 1 A B redenne 200 He.

10.buaer 2

Teopernyeckas 4acTb

1. XuMu4ecKku akTUBHBIE YaCTULIbI. DHEPIUsl aKTUBALMK peakuuu. [lnazmoxummuueckre
HPOIIECCHl, TPOUCXOAAIINE B HU3KOTEMIIEpATYPHOH I1a3Me BBICOKOTO JJaBJIEHUS B 00beMe
rasa.

2. IloBepxHocTHBIN pa3psaa. bapeepHslil paspsan. KomnanapHslil paszpsa.

PacyerHas yacrth

3.Paccuntarh N3MEHEHNE KOHCTAHTHI CKOPOCTH IJIa3MOXUMUYECKON PEAKIIUH TUCCOLMALIAN
MOJIEKYJISIPHOTO KUCJIOPOa 3JI€KTPOHHBIM y/1IapOM B BO3JTyX€ B 3aBUCHUMOCTH OT
HaNpsHKEHHOCTH JIEKTPUYECKOTO 1ot B Auana3one ot 1 kB/cm 1o 100 kB/cM npu
HOPMAaJIbHBIX aTMOC(EPHBIX YCIOBHSIX.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.B TonoyHBIX ra3ax TEIIOBBIX 3JIEKTPOCTAHIIUI OTCYTCTBYIOT OKCHJIBI CEpBI IIPH UX paboTe
Ha?
OtBerTsI:
1 - Topde
2 - IPUPOJTHOM Ta3e
3 - ma3yte
4 - yrne
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BepHslit otBeT: 2

2.0065acTi TEXHOJIOTUYECKOTO MPUMEHEHHSI 030HA?
OTBeTHI:

1 - Ganer

2 - MeUIMHA

3 - ceNbCKoe X03iCTBO

4 - apuanus
Bepnsiit otBeT: 2, 3

3. Kakoii mopsok mpeaenbHo JOMyCTUMON KOHIIEHTPAIMH 030Ha?
OTtBeTsI:

1 - kr/m3

2 - r/cM3

3 - MKI/1

4 - mr/m3
Bepnpiii otBert: 3, 4

4.11pu BO3A€MCTBUM HU3KOTEMIIEPATYPHOI MIa3Mbl Ha MOBEPXHOCTh TBEPABIX MaTEPHAIIOB

BCEr/la IPUCYTCTBYET peaKIus?
OTtBeTsI:

1 - rereporenHas

2 - TOMOTeHHas

3 - 9K30TEepMUYECKas

4 - menyieHHAA
Bepnsiit otBeT: 1

5.I1ma3zMoxuMUYecKoe TpaBJICHUE - 3TO peaKus’?
OTBeTHI:

1 - cunTesa

2 - TOpeHus

3 - pa3ioXeHus

4 - monuMepu3aIuu
Bepwusliii otBeT: 3

6.UT0 13 MepeynciIeHHOro OTHOCUTCS K XUMUYECKUM aKTUBHBIM YacTHI[aM?
OTBeTsI:

1-02

2-¢

3-H20

4 -0OH
Bepnpiii otBer: 2, 4

7.Pa3zMepHOCTh KOHCTAHThI CKOPOCTH JIBYXHYaCTHYHOM MIa3MOXUMUYECKON peakuuu?
OTBeTHI:

1-A

2 -cMm3/c

3-B

4 -m/c
BepHusliii otBeT: 2

8. Kakuie ObIBarOT BUIBI XUMUYCCKUX PEAKITUI?
OTBeThI:

1 - nonrue

2 - mocneoBaTeNbHbIC

3- oOpaTumblie

4 - xa4yeCTBEHHbIE
BepHnsiit otBert: 2, 3
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9. Kaxkoif u3 a3peKToB JOCTHraeTCs NPy IIA3MOXUMHUECKON MOIU(PHUKAIIMH TOBEPXHOCTH
MaTepuasioB?
OTBeTHI:
1 - cBOJIOYMIIBHOCTH
2 - CBOMJIAUMBAaEMOCTh
3 - CBAIUBAEMOCTh
4 - cBapuBaEMOCTb
Bepnsiii oteT: 2
10. Kakue u3 nepeunciieHHbIX OTHOCITCS K AUAIEKTPUUECKUM OapbepHBIM paspsiiam?
OTtBeTsI:
1 - xonmaHapHbIit
2 - KOPOHHBIN
3 - MOBEPXHOCTHBII
4 - (hakenbHBIH
Bepnpiii otBer: 1, 3

11. Onucanue wikanvt ouenusanus

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTJIIMYHO» BoicTaBisieTcs CTyIEHTY,
IIPaBUJIBHO BBIMOJHUBILEMY IPAKTUUYECKOE 3a/JaHKe, KOTOPbIH [ToKa3aJl Ipy OTBETE HA BOIIPOCHI
HK3aMEHALIMOHHOr0 OMIIeTa ¥ Ha JOTIOJHUTEIbHBIE BOIIPOCHI, UTO BJIAJEET MaTEPUAIIOM U3yUEHHON
JUCLUIUIMHBL, CBOOOTHO IPUMEHSIET CBOU 3HAHUS JUI OOBSICHEHUS Pa3IMUHbIX SBJICHUN U peIIeHUs
3ajad.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoanenus snanusa: Onenka «XOPOILIO» BeicTaBiIseTCS CTYAEHTY,
MIPaBWJIbHO BBINOJHUBILEMY [TPAKTUYECKOE 3a/JaHNE U B OCHOBHOM ITPaBHJILHO OTBETUBLIEMY Ha
BOINPOCHI K3aMEHAIIMIOHHOT'O OMJIeTa ¥ Ha IOMOJIHUTENIbHBIE BOTIPOCH], HO IOMYCTHBILEMY IIpU
STOM HENPUHILIUINATbHBIE OLINOKH.

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoanenus snanua: Ounenka «¥Y JOBJIETBOPUTEJIBHO»

BBICTABJIECTCS CTYJEHTY, KOTOPBIH B OTBETAaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII

CYIIECTBEHHBIE U JaXKe rpyOble OMMOKH, HO 3aT€M MCIIPaBHJI UX CaM, a TAKXKe HE BBITOITHUII
MIPaKTUYECKOE 3aJJaHie U3 K3aMEHAI[MOHHOT0 OnieTa, HO JM00 HaMETHJI IPAaBUIIbHBIN MTYTh €ro

BBINOJIHEHUS, TO0 M0 YKa3aHHUIO 3K3aMEeHaTOpa pelul APYTyko 3aady U3 TOro ke paszzaesna

JUCIUIIINHBI.

1I1. Ilpaguna évicmaesnenusn umo2080i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW)» Ha 0CHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIISIOIINX.
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