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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. IIK-1 CnocoOeH ocyecTBIATh POSKTUPOBAHKE, PaCU€Thl 1 KOHCTPYHPOBAHUE, U3MEPEHUE
napaMeTpPOB CBETOTEXHUYECKOTO 000PYAOBaHUS, OCBAUBATH TEOPETHUECKYIO U MPUKIIATHYIO
dboTOMETpHIO
N/1-4 Bnaneer HaBbIKaMH MTPOSKTUPOBAHUS U pacueTa COCTaBHBIX YacTel CBETOBOrO mpubopa
— UCTOYHMKOB M3JIYy4YEHHUS U IIyCKOPETYJINPYIOIIUX alllapaToB

2. I[1IK-2 CniocobeH ocyniecTBIATh IPOEKTUPOBAHKUE U JU3aiH OCBETUTENBHBIX YCTAHOBOK
Pa3IMYHOI0 Ha3HAYCHUS
NJ1-3 Bnaneer HaBbIKaMH pa3pabOTKU MPOEKTA IEKTPUUECKON YaCTH U CXEMBbI YIIPaBJICHUS
MHHOBAIMOHHBIMU OCBETUTEIbHBIMH YCTAaHOBKaAMHU

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanuzaiuu:
1. UccnenoBanue rapMOHUYECKOTO COCTaBa TOKA MOTPEOICHHS UMITYJIbCHBIX HCTOUHUKOB
UTaHus U1 cBeToano 0B (JlabopaTopHas padora)
2. UccnenoBanue paboThl ra30pa3psaHbIX JIaMIT BEICOKOTO JIaBJICHUS C pa3IMYHBIMU BUAAMHU
[TPA (JlabopaTopHas paboTa)

®Dopma peanuzaruu: bunersl (MMCbMEHHBIN OIPOC)
1. be3anexTpoaHble MHAYKIIMOHHBIE TIOMUHECIIEHTHbIE Jamibl (KoHTponbHas paborta)
2. Knaccugukanus HICTOYHMKOB ONITUYECKOT0 U3ITyueHHs, uX ocodenHocTH (KoHTpoabHas
pabora)
3. ITapametpsl paspsiia Beicokoro fasneHus (KonrponabHas pabora)
4. Pa3psiiHble HCTOUHUKH ONTUYECKOTO U3TYy4EHUsI HU3KOTO J1aBiaeHus. JIloMUHECIIEeHTHbIE
namrbl (KoHTponbHas paboTa)
5. TennoBoe nuznyuenue. [Tapametpsl Tena Hakana (KontponbHas paborta)
6. DneMeHTapHbIe MpoLecchl. MoJieNb MOJ0KUTEIBHOTO CT0JI0a HU3KOTO 1aBJIeHUS
(KontponpHas pabota)

Dopma peanuzanuu: OO6MeH IEKTPOHHBIMU JJOKYMEHTaMH
1. [Tapametpst u ¢pyukiuu [TPA (TectupoBanue)
2. Pa3zpaboTka KOHCTPYKIIMU M pacyeT XapaKTePUCTUK PTYTHON pa3psAHOM JTaMITbl
(domarmHee 3amanue)
3. Cxembl BKIIIOUEHUS PA3JINYHBIX UCTOUHUKOB n3nyueHus (TectupoBanue)

®Dopwma peanmzanuu: [IpoBepka kadecTBa opopMiIeHUS 3a1aHUST
1. MeTo/p1 pacueTa 1aMIl HaKaJdWuBaHUS U raloreHHbIX Jami (PacueTHo-rpadudeckas pabora)
2. Pacuér cxem BKIIFOUEHHS NICTOYHHUKOB ONTHYECKOTO0 n3mydeHus (PacueTHo-rpaduyeckas
paborta)




BPC aucuunjiauHbI

6 cemecTp
Beca KOHTpOIbHBIX MeponpusTHii, %
Pa3znen nucuuninHbl Munexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 14
['enepanus ontuueckoro uzinydenus. Kiaccuduxanus uCTOUHUKOB
ontuueckoro uznydenus (MON)
OO6urme cBefeHns: 00 HCTOYHUKAX ONITUYECKOTO U3ITyYCHHS + +
TeruoBble NCTOYHUKH U3ydeHus. [lapameTpbl HUTH Hakana u
CIIMpaJIM B BaKyyMe U B UHEpTHOM raze. Jlamnel HakanuBanus (JIH)
U rajioreHHsle Jamnsl HakanuBanus (I'JIH); cpok ciyxObl 1amn
TennoBble HCTOYHUKU ONTUYECKOTO U3J1y4EHUs + +
Jlamnbl HakanuBanus (JIH) u ranorenHsle 1amMbl HaKaIUBaHUS + +
(I'JIH)
Mertoasl pacuera Tena Hakana u ko6 JIH u ['JIH
Mertoasl pacuera Ten Hakana u ko6 JIH u ['JIH +
OnemenTtapHsle poueccel B mnazme HJI. Ilepenoc usnydenus B
mnasme H/I. [lepensnydenue u BropuuHble npoieccsl B ruiazme HJI.
CaotictBa mazmsl HJI; oCHOBHbBIE ypaBHEHUS MOJIOXKUTEIBHOTO
crosiba rrazmel HJ[
DJeMEHTapHBIE ITPOLIECCHl U OCHOBHBIE CBOMCTBA IUIa3Mbl HU3KOIO +
JIABJICHUS.
W3ny4arenbHble IPOLIECCHI B IIJIa3ME HU3KOIO JaBICHUS +
OcHosHble cBoiicTBa u ypaBHeHus 11C mnasmer HJ{ +
Bec KM: | 15 20 20 45
7 ceMecTp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
PasieN MCIHILIHHEI Nunekc KM- | KM- | KM- | KM-
KM: 5 6 7 8
Cpox KM: 4 8 15 16
JIromuHecueHTHbIe aMibl (JIJT) HU3KOrO JaBiieHus: MPUHLIAI
pabOThl U OCHOBHBIE MTPOLIECCHI B I1a3Me. XapaKTePUCTUKH U
napameTrpsl coBpeMeHHbIX JIJI u KJIJI
JIroMHHECIIEHTHBIE JTAMITBI HU3KOT'O JIABJICHUS +
XapakTepucTUKH U cBeToTexHnUYeckue napamerpsl JIJI u KJIJI +
Pacuer KOHCTPYKTUBHBIX [IaPAMETPOB U CBETOBBIX XapaKTEPUCTUK
JIJI
Pacuer KOHCTPYKTUBHBIX [IAPAMETPOB U CBETOBBIX XapaKTEPUCTUK +

JIJI

Be33HeKTpOHHBIe HHIAYKIOUOHHBIC JIIOMUHCCICHTHBIC JIAMIIbL




BCSSHGKTpOI[HBIe HHIAYKIOUOHHBIC JIIOMHUHCCICHTHBIC JIAMIIbL

[1ma3ma BBICOKOIO JaBJICHUS: OCHOBHBIE MPOLECCHI U YPAaBHEHUS UX
ONUCHIBAIOLIME. PTyTHBIE JaMIIbl BBICOKOTO JJABJICHUS: THUIIBI,
KOHCTPYKIIMU W TTapaMeTpbl. MeTaioranorennsie tammsl (MIJI)
BBICOKOT'O JaBJICHUS: MPUHIMI padboTel. Tumst MIJL, ux
CBETOTEXHUYECKUE XapaKTEepUCTUKU. HaTpueBble 1aMIIbl BBICOKOTO
nasinenus (HJIBJI): npuHumn paboTsl 1 OCHOBHBIE IIPOLIECCHI B 1yTe
1 Ha snekTposax. OcuoBHbie THNEI HIIBJI 1 ux nmapamerpsl

[1;ma3ma BBICOKOTO JaBIE€HUS

PTYTHBIG JIaMIIbl BBICOKOT'O JaBJICHUSA

Mertannoranorenssie gamisl (MI'JI) BbICOKOTO aBieHUs

Tunbet MI'JT; ©X CBETOTEXHUYECKHE XapPAKTEPUCTUKN

Hatpuesbie nammbl Beicokoro aasieHus (HJIBJI)

OcHosuble Tunbl HJIB/[ 1 nx napamerpbl

Bec KM:

20

20

20

40

8 cemecTp

Beca KOHTpOIBHBIX MeponpUsITHiL, Y0

Paznen nucuuIIMHbI
eI en KM: 9

Nunexc KM- | KM-

KM-
11

KM-
12

KM-
13

Cpox KM: 4

12

13

14

OO1me cBeieHUs 0 MyCKOPETYIUPYIOLINX anraparax.
TepMuHBI, OHATHS U ONpEAeIICHUs

OO11me cBeieHUs 0 MyCKOPETYIUPYIOLINX anraparax.
TepMUHBI, MOHATHS U ONpEeAeTICHUs

Hcrounnk cBeTa Kak JIEMEHT JIEKTPUUYECKOT0 KOHTYpA.
CxeMbl BKJIIOUEHHUS Pa3IMYHBIX HICTOYHUKOB M3TY4YEeHUS

HcTouHuK cBeTa Kak 3JIeMEHT QJICKTPHUYICCKOI'0 KOHTYpa

CXeMblI BKIIFOUCHHUS Pa3JIMYHbIX UCTOYHUKOB U3JTYYCHHUA

Meroas! anexkTporexHnyeckoro pacuera [IPA

Mertonsl anekTporexHuyeckoro pacuera [IPA

CucreMbl ynpaBieHHs] OCBEIICHHEM

CucreMbl ynpaBieHHs] OCBEIICHHEM

Bec KM: 15

20

20

30

$06m1as yacts/JIy1s1 MPOMEKYTOYHOM aTrTecTaund
BPC kypcoBoii padoTsli/npoekTa

7 cemecTp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Paznen mucrumnianHbl

Hunexc | KM- | KM- | KM- | KM-

5




KM: 1 2 3 4
Cpox KM: 4 10 14 16
O3HakoOMJICHHE C 33JJaHUEM Ha MIPOEKT, C METOINYECKUMHU
yKa3aHUsIMH U UCXOJHBIMH JTaHHBIMH. PacdeT nomymenuii u +
OTpaHMYCHUI BaApUAHTOB JIAMIT
Pacuer sneKTprUECKHX MapaMeTpoB U BHIITOJHEHUE 4
IpeIBAPUTEILHOI0 0TOOPa BApHAHTOB JIAMII
Pacuer cBeToBOTO 1MOTOKA M CBETOBOM OTAa4M JaMm. Beibop 4
ONTUMAJILHOTO BapHaHTa
Pacuer TeruioBoro pesxuma KoJIObl Uil TpeX JIaMIl ¢ HanboJee 4
BBICOKUMH CBETOBBIMH OT/Ia4aMHU
Br160p THIIa 1 KOHCTPYKIMHU 3JIEKTPOIOB +
BeimonHenue scku3a JaMisl +
Bec KM: | 10 30 30 30




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCITUIINHE
IK-1 N-4nk-1 Bnaneer | 3nath: Knaccudukanmsi HCTOUHUKOB ONTUYECKOTO U3JIYYCHHS, UX OCOOCHHOCTH

HaBBIKAMU MPOEKTUPOBAHUS
M pacyeTa  COCTaBHBIX
yacTeil cBeToBoro mnpudopa
— MCTOYHMUKOB H3JIy4EHUS U
YCKOPETYIUPYIOLINX
anmnaparoB

CXEMBbI BKJIIOUCHHUS
Pa3IMIHBIX UCTOYHUKOB
W3ITy4eHus

3aKOHBI KJIACCUYECKOU
INEKTPOAUHAMUKHI
(ypaBHeHMs1 MakcBea)
3aKOHBI JIBIKECHUS
3apsKCHHBIX YaCTUIL B
3IEKTPUUYECKOM U
MAarHuTHOM II0JISIX
MIPUHIIMIIBI pa0OTHI U
KOHCTPYKTHUBHBIE
rapaMeTphbl TEIJIOBBIX U
ra3o-paspsaHbIX
HMCTOYHHKOB CBETa
o011re cBeIeHUs O
MYCKOPETYIHPYIOLIUX
arraparax 1 METOJAbL
AIEKTPOTEXHUYECKOTO
pacuera [P

OCHOBBI TEOPUHU
BJIEKTPUYECKUX LIenen
MEXaHU3Mbl HOHU3AIUH C
HOBerHOCTeﬁ TBCPABIX TCJI

(KonTponbsHas pabora)

Temmooe uznmyuenue. [Tapamerpsr Tena Hakana (KorrponsHas pabora)
DneMeHTapHble Npoluecchl. Moesb M0JI0KUTEIBHOTO CT010a HU3KOTO
nasnenus (KonrpoibHas pabora)

Mertoab! pacueTa JaMIl HaKaJIMBaHUS U rajoreHHbIX jami (PacuerHo-
rpadudeckas pabora)

Pa3psiiHble HCTOYHUKH ONTUYECKOTO M3JTy4YSHHsI HU3KOI'O 1aBJICHUS.
JlromunectientHsie namibl (KortponbsHas padota)

be3anexTpoiHble MHIYKIIMOHHBIE IIOMUHECLIEHTHbIE JaMIlbl (KoHTpoibHas
pabora)

[TapameTpsl pa3psiga Beicokoro nasienus (KontponeHas pabota)
Pa3paboTka KOHCTPYKIIMU U pacyeT XapaKTEPUCTUK PTYTHOU pa3psIHOM
namsl ([lomaiiHee 3a1aHue)

[Tapametps! u ¢pynkuu [TPA (TectupoBanue)

CxeMbl BKJIIOUEHHSI pa3InYHbIX UCTOYHUKOB M3inyueHus (TectupoBaHue)
HccnenoBanue paboThI ra30pa3psaIHbIX JaMIT BEICOKOTO JaBJICHUS C
pasnuunbiMi BUuamu [IPA (JIaGopatopHast pabota)

HccnenoBanne rapMOHUYECKOTO COCTaBa TOKA MOTPEOIEHUS UMITYIbCHBIX
MCTOYHMKOB MUTaHUS U1l cBeTo 10108 (JIabopaTopHas paboTta)

Pacuér cxem BKIIFOUSHHSI ICTOYHUKOB ONTHYECKOTo m3nydenus (PacueTHo-
rpadudeckas pabora)




o0rmrue cBeeHus 00
AJIEMEHTAPHBIX MPOIeccax B
raze/mape ¥ MOHU30BAHHBIX
cpenax

o0rmrue cBeeHus: 00
ONITUYECKOM H3ITyYCHUU U O
MPUHIIMIIAX €T0 TeHePaIun
YMeTs:

MIPUMECHSITh Ha IPAKTHKE
TEOPETUICCKHUE TIOJIOKCHUS
METPOJIOTUH, TPEOOBAHUS
HOPMAaTHUBHBIX JJOKYMEHTOB
TI0JIB30BAThCS OCHOBHBIMHU
CBETOTEXHUYECCKUMHU
MpOrpaMMaMH U SI3bIKaMU
MIPOrpaMMHUPOBAHUS JIJIS
pEIICHUS CBETOTEXHUIECKIX
3a1a4y

cobupatb, 00padaThIBaTh,
aHAJIM3UPOBATh U
CUCTEeMaTH3UPOBATH HAYIHO-
TEXHUUYECKYIO HHPOPMAITHIO,
apryMEeHTHPOBATh BBHIOOD
TEXHUYECKOTO PeIIeHHS,
HCIIOJIb30BATh JOCTHKCHHUS
OTEYECTBEHHOU U
3apyOeKHOU HAyKH B
MPOEKTUPOBAHHH, PACUETE U
TIPOU3BOJICTBE
CBETOTEXHUYECKOTO
obopymoBaHuUs
paccuuThHIBaTh TUHEIHBIE
AIIEKTPUUICCKUE TICTTH




cobupatb, 00padaThIBaTh,
aHAJIM3UPOBaTh U
CHCTEMaTH3HPOBATh HAYYHO-
TEXHUYECKYI0 MH(OpMaILuIo,
apryMEHTHPOBATh BHIOOD
TEXHUYECKOTO peIleHUs,
UCIOJIB30BATh JOCTHKCHHS
OTEUYECTBEHHOU U
3apyOeKHOU HAyKH B
MIPOEKTUPOBAHUU CXEM U
CHCTEM YIPaBJICHUS
OCBEIICHUEM

[1K-2

N-3nk-2 Bnageer
HaBbIKaMU pa3paboTku
[IPOCKTa JJIEKTPUYECKON
YaCTU U CXEMBI YIPABICHUS
WHHOBAIIlMOHHBIMHU
OCBETUTEIIbHBIMU

YCTaHOBKaMH

3HAaTh:

0011IME CBEIEHHS O CUCTEMAX
YIIPABJICHUS OCBEIIICHUEM,
MPUHIIMIIAX MX OCTPOCHUS
U METOAaX UX
MIPOEKTUPOBAHHUS

CxeMbl BKJIIOUEHUS Pa3IUYHBIX UICTOYHUKOB U3iydeHus (Tectuposanue)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

6 cemecTp

KM-1. Kinaccupukanusi MICTOYHHKOB ONTHYECKOT0 H3JIy4eHHsA, UX 0COOEHHOCTH

®opmbl peaau3anum: bunersl (MMCbMEHHBIN OIPOC)

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBegeHHs] KOHTPOJIBHOro Meponpusitusa: CTyneHTaM HE00XOAMMO HHCbMEHHO
OTBETUTHh Ha MpeUIOKEeHHBIH B Omiere Bompoc. Ha otBer maercst 20 munyt. Ilocie moaroroBku
OTBETa CTYACHT OTBE4YaeT Ha HEro npenoaasarento. [IpemonaBaTens uMeeT NpaBo 3aJaBaTh
JIOTIOJTHUTEIIbHBIE BOIPOCHI, €CJIU OTBET CTYJIEHTA HE ABJISAETCS IOJHBIM.

Kpartkoe cogepxanue 3a1aHusi:
KonrponbHas paboTta HarpasiieHa Ha IPOBEPKY 3HaHUH 110 TeMe: "[ 'eHepanus onTHIecKoro
usnyuyenus. Knaccuduxanus ncrounukoB ontuueckoro uznydenus (MON)".

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3Hath: o0mue cBegeHUs 00 1.O0BsscHATE IPUHITUTT PAOOTHI JIAMITBI HAKAJTUBAHHUS.
ONTHYECKOM W3JIYYCHHHM U O Kakum UCTOYHMKOM 10 MPUHIIUITY T€HEPALUU
MIPUHITUIIAX €T0 TeHEepalun ONITUYECKOTO M3IIYUYCHHUS OHA SBIIAETCS?

2.Cnextp JIH. Ilo xakoit npuunne JIH He ncnonb3yercs
LIMPOKO B LIEJISAX OCBEIICHUS?

3.Ucrounuk ontrueckoro uznydeHus. CoekrTp
U3IIy4EHUS.

4.0ntryeckuil CeKTp n3nydeHus. TUIbI CIEKTPOB
U3IIy4EHUs.

5.M3nyyenue atoma prytu. C 4eMm CBsI3aHO CIOHTaHHOE
U3JIy4E€HUE aTOMOB U MOJIEKYI?

6.Bunpl u3nydenunii no gusndeckoi npupojae. OCHOBHbIE
OTIINYHSL.

7.TermoBoe u3nydenue. [[puHnun reaepannuu
n3iydeHus. MICTOUHMKH TENI0BOro U3ITyYEHHUS.
8.JIrtomunecnenuus. [IpuHumn reaepanuy U3Iy4eHHUs.
JIFOMUHECIICHTHBIE UCTOYHUKH.

9.JTrtomuHecueHys. Buapl TIOMUHECHEHITUY.
10.Knaccuduxanms UCTOYHUKOB ONTHYECKOTO
U3ITy4EeHUsl.

11.ITapaMeTpsl HCTOYHMKOB ONITUYECKOTO U3JIyUEHUS.
TexHuueckue nmapameTpsl.

12.ITapaMeTpsl HCTOYHUKOB ONITUYECKOTO U3JIyUEHUS.
OKCIUTyaTallHOHHBIE TapaMeTpHI.

13.ITapametpsl 3¢pdexruBnoctr MOU.

14.ITapametps! HagexHOoCcTH MOU.

15.ITapaMeTpsl, XapaKTEPU3YIOLIUE IEKTPUUECKHIM
pexum NC.

16.ITapaMeTpsl, XapaKTEPU3YIOIINE U3TyYaTeIbHbIE
ceorctea MOMN.

17.YapTpaduoneToBelii Auana3oH, odnactu YO

10




nuamnas3oda. CBoicTBa.
18.11BeToBble napameTpsl MC.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00beME WIIH BBITIOJHEHO MTPEHMYIIIECTBEHHO BEPHO.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOMIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITU 3a/IaHUE NMPEUMYILECTBCHHO BBITIOJIHEHO.

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBITIOJHEHO HEBEPHO WM MPEUMYIIIECTBEHHO HE BBIITOJHEHO.

KM-2. TeniioBoe uziyuenue. [lapamerpsl Tejia HakaJia

®opmbl peaju3anum: buiersl (MMCbMEHHBINA OIPOC)

Tun kouTposbHOro Meponpusitusi: KourpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa npoBegeHHs] KOHTPOJIBHOro Meponpusitusa: CTyaeHTaM HE0OXOAMMO MHCbMEHHO
OTBETUTH Ha MNpPEAJIOKEHHBIM B Ounere Bonpoc. Ha orBer maercs 20 munyt. Ilocne moarotoBku
OTBETa CTYACHT OTBEYAaeT Ha HEro npenoaasarento. [IpenmonaBatens MMeeT NpaBo 3a1aBaTh
JIOTIOTHUTEIIbHBIE BOIPOCHI, €CIIU OTBET CTYJEHTA HE SBJISETCS MOTHBIM.

Kparkoe conepxxanue 3agaHus:
KoHnTtponbHas paboTa HampaBlieHa Ha IPOBEPKY 3HAHUH 10 pazjaenaM: ""TernoBble HCTOUHUKU
n3nyuyenus", "[lapameTpbl HUTH Hakajga U CIUpalid B BaKyyMe U B MUHEPTHOM rase", "JlaMiibl
HakanuBaHus (JIH) u ranorennsie namnsl Hakanuanus (I'JIH); cpok ciyx0b1 namn".

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: oOmme cBemeHUs 00 1.DOHepreTuueckasi CBETUMOCTh U TEMIIEpaTypa Tela.
ONTHUYECKOM M3IYy4YeHMHM H O 2.BHyTpeHHMI 6anaHCc MOLTHOCTH JIAMITBI.
MPUHLUIAX €r0 IeHepaluu 3.IlonsTHE MIEANBHON HUTH.

4.Yem onpenensieTcs CONPOTUBIICHUE TeJla HaKaa?
5.CBeTOBag oTHada Tejia Hakaja.

6.I'eoMeTprueckre XapakKTEpUCTUKH CIIHPAJIH.
7.JlocTOMHCTBA ¥ HEAOCTATKH CIIMPAIIH.

8.CBeToBas 0T/1a4a CIIUpaJId B BaKyyMe.

9.06mmit k03¢ HULKUEHT U3ITYUeHUsI CITUPAJIH.
10.Koa¢durment uzinydeHus cnupaiy o CBETOBOMY
MOTOKY.

11./In1na cBoGogHOTO po0era aToma B rase.
12.MexaHu3M TEIIOBBIX MOTEPh TEJIa HaKaJIa “‘yepes”
ras.

13.CrarnmoHapHbIi CJIOW B JamMIle HAaKaJTMBAHMUS.
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14.3aBucumocth d v | HUTH OT TOKa ¥ HATIPSKCHUS B
BaKyyMe.

15.®opmymna [lnanka (crieKTpaibHas TUIOTHOCTh YEPHOTO
Tena).

16.Kak Biausier T Ha CONMPOTUBIICHUE U SHEPTETUUECKYIO
CBETUMOCTb T.H.?

17.BnusHre Macchl aToMa ra3a Ha BelnuuuHy K = Pr/Pa
18.I'e BBILIE NV: Y UACATBHON HUTH WIN y cCiupann?
19.Kak cBA3aHbI SHEPreTUYECKUE CBETUMOCTHU
BoJIb(hpama U yepH. Tena?

20.Cepble 1 CeIeKTUBHBIE H3TydaTenu. A BoJb(ppam
KaKo¥ u3nmydyarenb?

21.3auem JIH nanonusitot razom? [louemy HHEpTHBIM?
22 .Bnusiaue Toka Ha BennuuHy k = Pr/P.

23.MoHo- u Oucnupans: rae Boie nv u k = Pr/Pn?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM O00bEME HJIH BBITIOJIHEHO MPEUMYIIIECTBEHHO BEPHO.

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €U
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHUE ISl PEIICHUS 3a/1a4.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHU€e MPEUMYIECTBEHHO BBIIIOJIHEHO.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBIMOJHEHO HEBEPHO UITU MPEUMYIIIECTBEHHO HE BBIMOJIHEHO.

KM-3. DiemenTapubie npoueccsbl. Moaesb M0J0KATEIbHOI0 €T0J10a HU3KOI0
JAaBJICHUS

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBegeHHs] KOHTPOJIBHOro Meponpusitusa: CTyaeHTaM HEO0O0XOAMMO MHCbMEHHO
OTBETUTHh Ha TIPEJIOKEHHBIE B OWJIETE BOMPOCHI: OJMH BOMPOC HAa MPOBEPKY 3HAHHIA, BTOPOH
BONpOC Ha NpoBepky ymeHuil. Ha orBer nmaercs 45 munyt. Ilocie moAroToBKH OTBETa CTYAEHT
OTBEYAaeT Ha HEro mpernonaBaTento. [IpermomaBarens MMeeT NMpaBO 3aJaBaTh JIOTIOJTHHUTEIBHBIC
BOIIPOCHI, €CIIM OTBET CTYyJIeHTa He sBjsiercs NMonHbIM. [losicHenus: 1.t —temmeparypa mapos/raza
(0C); 2.“CpenHuii” 3IEKTPOH — ATO JIEKTPOH, UMEIOIINI CPEAHIO KBAJAPATUYHYIO MO (PYHKIIUU
pacripeneneHuss MakcBemniga CKOpocTh, Vvadd (cM/c), M DHEpPrur, COOTBETCTBYIOUIYIO 3TOH
ckopoct: eU (3B) wmu V (B), u temneparypy, Te (K). Hanomunato, uro (mvadd2)2 = eU =
3kTe/2; 3.CxopocThb npeiida IMeKTPOHOB — 3TO CKOPOCTh IBUKEHHS DJIIEKTPOHOB B HAINPABICHUU
AIEKTPUIECKOTO TOJIs (TpaueHTa MOTCHIINAIIA).

KpaTkoe cogep:kanue 3a1anusi:
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KonTponbHast paboTa HampaBieHa Ha IPOBEPKY 3HAHHI U YMEHUU IO pa3JieiaM:
"OnemenTtapubie npoueccsl B miazme HJL", "[lepenoc nznyuenus B mnazme H/I.
[lepensnyuenue u BTopuuHbie mporeccs B mazme HJ[", "CsoiicTBa mnazmel HJI; ocHOB-HbBIE
YpaBHEHUS MOJIOKUTEIBHO-TO cTOI0a rtasmel H/I".

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: 3aKOHBI JIBYKCHUS
3aPSAKCHHBIX YaCTHUI] B
DJIIEKTPUYECKOM W MarHUTHOM
MTOJISIX

1.Vrpyrue coynapeHust 3J1€KTpOHA C aTOMOM.
2.Heynpyrue coyaapeHus BTOpOro poja.
3.MertacTaOuibHbIe YPOBHH BO30YKIICHHS.
4.CtyneHuaroe BO30yXJICHHE aToMa.

5.Ceuenue Bo30yKAEHHUE aTOMa JIEKTPOHOM.
6.CrioHTaHHOE U3JyYEHUE aTOMOB.

7. Tywmamue coygapeHus 3JIEKTPOHOB C aTOMaMH.
8.Ceuenus ynpyroro coyJapeHus 3J1eKTpoHa C aTOMaMH.
9.00bemMHast peKOMOMHALIUS 3aPSIOB.

10.Pe3ynbTaT ynpyroro coyaapeHus JIeKTpoHa ¢
aTOMOM.

11.Heynpyrue coynapeHus nepBoro poja.

12.Cedenus BO30YKACHUS PE30HAHCHBIX YPOBHEH PTYTH
(Hg).

13.3anpenieHHble Nepexoabl B aTOME PTYTH.
14.Pe3oHaHCHBIE YPOBHU aTOMa PTYTH.
15.VnpTpaduoneToBoe U3nydeHHe aTOMOB PTYTH.
16.BuanmMoe u3IydeHne aToMa PTyTH (IIpUMep).
17.ITornmomenre poroHa aToMOM (IIpUMED).

18.Cedenus BO30yKACHUS METACTAOMIBHBIX YPOBHEH
pryru (Hg).

19.KuHeTnueckast 1 BHYTPEHHSS SHEPTUS YaCTULL.
20.YacToTa ynpyrux coyJ1apeHuil 3JeKTpOHa C aTOMaMH.

3HaTh: MEXaHU3MBI HOHU3allun C
HOBerHOCTefI TBCPABIX TCII

1.ITpsimMast HOHU3AIMS aTOMa SJIEKTPOHOM.
2.CtyneH4aras HOHU3AIUs aTOMa 3JIEKTPOHAMHU.
3.ITonoxuTenbHbIE U OTPUIIATEIBHBIE HOHBI.
4.CedeHre HOHM3AIMH aTOMa 3JIEKTPOHOM.

Ymerb: cobupath, 00pabaThIBaTh,

aHATM3UPOBATH "
CHCTEMaTU3HpPOBATh Hay4YHO-
TEXHUYECKYIO uHpopmaruto,
apryMeHTHPOBAaTh BBIOOp
TEXHUYECKOTO pereHwus,
UCIIOJIb30BaTh JOCTYOKEHUS
OTEYECTBEHHOH U  3apyOekHOM

HAayKl B IPOEKTUPOBAHUU CXEM U
CHCTEM YTIPABJIEHUS OCBEIIEHUEM

1.Paccuutath AmuHYy CBOOOJHOTO Ipodera cpeaHero
3JeKTpoHa B pryTHOM mazme. Te = 1,5 5B, pHg = 0,1 Mmm
pt. ct., tHg = 50°C.

2.PaccuuTaTh BpeMs MEXAY ABYMs YIPYTUMU
COYApEHUSIMU CPEIHETO JIEKTPOHA C aTOMaMH
aprona.Te =2 sB, pAr=0,5mm pr cT, tAr = 60°C.
3.PaccunTarh MOABMKHOCTD JIEKTPOHOB B AprOHOBOM
mnasme, pAr = 0,1 mm pt c1.,Te =4 3B, tAr = 80°C.
4.PaccunTaTh KO3pGUIMEHT TP Py3UH FIEKTPOHOB B
prytHoU mnazme Te = 1 3B, naBnenne pHg = 0,01 mm pr.
ct., tHg = 60°C.

5.0npenenuTh MaKCUMAaIbHBIE CEUCHHS BO30YKICHUS
PE30HAHCHBIX YPOBHEN aToMa pTYyTH U
COOTBETCTBYIOIIME UM 3HEPTUU IJIEKTPOHA.

6.PaccunTath ceueHre Bo30yKI€HUs SJIEKTPOHOM C
sHepruei 2 3B atoma pryTH ¢ ypoBHs 63P0 Ha ypoBeHb
63P2.

7.Paccuntarh JuiMHY CBOOOIHOTO Mpobera CpeHEro
aneKkTpoHa B pryTHoii mnazme. Te = 1,0 3B, pHg = 0,5 MM
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pr.ct., tHg = 80°C.

8.Paccuntarh ceueHrne BO30YXICHH 3JIEKTPOHOM C
sHepruei 1 3B aroma prytu ¢ ypoBHsa 63P1 Ha ypoBeHb
63P2.

9.Paccunrtarh k03¢ dunineHT quddy3un 3JIEeKTPOHOB B
prytHoii mnasme. Te = 0,75 3B, nasnenue pHg = 0,5 MM
pt. ct., THg = 60°C.

10.PaccuuTath CKOPOCTH Apeiida MEeKTPOHOB B PTYTHOM
miazme. pHg = 0,01 mm pr ct., Te =2 3B, tHg = 800C,
Epl = 1,0 B/cm.

11.Paccuntath cedyeHHe BO30YKICHHUS SJICKTPOHOM C
sHeprueil 2 3B atoma prytu ¢ ypoBHs 63P0 Ha ypoBeHb
63P1.

12.PaccunTarh NOABMKHOCTH 3JIEKTPOHOB B PTYTHOM
miazme, pHg = 0,05 mm prt. ct., Te = 1,5 3B, tHg =
80°C.

13.Paccuntath k03P Punpent quddy3uu 3IeKTPOHOB B
apronooii miazme. Te = 3,0 3B, pAr = 0,05 mMm pT. cT.,
tAr = 100°C.

14.PaccunTaTh CKOPOCTH Jipeiidha F3JICKTPOHOB B
aproHoBoii miasme. pAr = 0,5 MM pt cT., Te =2 3B, tAr =
60°C, Epl = 1,5 B/cwm.

15.Paccunrtath ceueHue BO30YyXACHUS FIEKTPOHOM C
sHeprueit 15 3B aTtoma prytu ¢ ypoBHs 63P2 Ha ypoBeHb
73S1.

16.PaccunTaTh BpeMs MeXAy ABYMs YIPYTUMU
COy/IapeHUsIMU 3JIEKTPOHA C aTOMaMu KpunToHa. pKr =
0,1 mMm pt. c1.,Te = 1,5 3B, tKr = 80°C.

17.PaccuntaTh CKOPOCTH Jipeiida 37eKTPOHOB B
KceHoHoBoM ma3zme. Te = 1,5 3B, pXe = 0,05 mm pr. cT.,
tXe = 60°C, Epl = 1,5 B/cwm.

YMerb: coOupaTth, 00pabaThIBaTh,

aHaJM3UPOBATh u
CUCTEMATHU3UPOBATh Hay4yHO-
TEXHUUYECKYIO UHpOPMaLHUIO,
apryMeHTHPOBaTh BBIOOp
TEXHUYECKOTO pelieHus,
HCII0JIb30BaTh JIOCTHKEHUS

OTEYECTBEHHOH U  3apyOeXHOU
HayKd B IPOEKTHPOBAHUU, pacuyéTe
" TIPOM3BOJICTBE
CBETOTEXHUYECKOT0 000py10BaHUS

1.PaccunTarh 4acTOTy YIpYyIrux COyAapeHuil CpeaHero
aneKkTpoHa ¢ aromamu prytd. Te = 0,5 3B, pHg =0,01 mm
pT. ct., tHg = 60°C.

2.PaccunTaTh NOABUKHOCTB 3JIEKTPOHOB B KPUIITOHOBOM
mna3me, pKr = 0,01 mm prt. ct.,Te =2 3B, tKr = 60°C.
3.Paccunrars JyHy cBOOOIHOTO Mpobdera CpeaHero
3JeKTpoHa B HeoHOBOM 11azMme. Te = 4,0 3B, pNe = 0,05
MM PT. CT., tNe = 60°C.

4.PaccunTaTh 4acTOTy YIPYI'MX COYAApEHUHN CPEAHETO
3JIEKTpOHA ¢ aromaMu HeoHa. Te = 3 3B, pNe = 0,5 mm
pT cT., tNe = 80°C.

5.Paccunrtath ceueHne BO30yxAEHUS SJIEKTPOHOM C
sHeprueil 2 3B atoma prytu ¢ ypoBHs 63P2 Ha ypoBeHb
61P1.

6.PaccunTarh CKOpOCTH Jpeiida 1eKTpPOHOB B HEHOBOM
mnazme pNe = 1,0 mum pT. cT., Te =2 3B, tNe = 80°C, Epl
=2,0 B/cwm.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BEME MJIHM BEITIOJHEHO MpEUMYIICCTBECHHO BEPHO.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITU 3a/IaHUE NPEUMYILECTBECHHO BBITIOJHEHO.

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJJaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIITOJIHEHO.

KM-4. MeToabl pacuera JjamMil HAKAJIUBAHUA U IT'AJIOTCHHBIX JIAMII

®opmbl peanuzanuu: [IpoBepka kayecTBa 0hoOpMIICHUS 3aaHUS

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B BPC: 45

IIpouenypa npoBeaeHnsi KOHTPOJILHOro MeponpusaTusa: CTyACHT MOAPOOHO pacCKa3bIBaeT, KaK
BBIMOJIHSUICS KKIBIH IYHKT pPacdyeTHOrO 3aJlaHusl, KaKHe METOJbl pacueTa HCIOJIb30BAIUCH B
MIPOIIECCE BBIMTOJIHEHHUS, OTBEYACT Ha 3aJJaHHBIC €My BOIIPOCHI.

KpaTkoe conep:kanue 3a1aHusi:
3amuTa pacueTHOTO 3aaHusl, 00BSICHEHUE TSN U 3a/1a4, 000CHOBAHKE ITOJIYICHHOTO
pe3ynbpTaTa. 3aliuTa HampaBieHa Ha IPOBEPKY 3HAHUI 1o paszaeny "Meroabl pacuera Tena
Hakajna 1 xkon6 JIH u I'JIH".

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTh: Mosb30BaThCcsl OCHOBHBIMU 1.Meron pacuera “MDN”.

CBETOTEXHUYECKUMHU 2.Kak npou3BoAUTh BEIOOP UCXOHBIX JAHHBIX?
IporpamMMaMHu u A3BIKAMU 3.Pacuer cBeTOBOI OTAAUM THUIIOBOH JIAMITBI.
IIPOrPaMMUPOBAHUS Ul PEILIECHUS 4.Pacuer o61ero ko3¢ uuenTa u3nydeHus Crupaim.
CBETOTEXHUYECKUX 3a7a4 5.Kak paccuuThIBaTh OTHOCUTEIbHBIE IOTEPH B raze?

6.Pacuer yMHBI M 1naMeTpa Tesa Hakaa.
7.YTOouHEeHue IJIUHBI U IMaMeTpa Tejla Hakaja.
8.I'padux Poxmmna.

9.Pacuer TeMmneparypbl CTEHKH KOJIOBI.

10.C xakoli 1esIbI0 MPOBOJUTCS pacdeT TEMIIEPATYPHI
CTEHKH KOJIOBI?

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu evlnoninerus 3Hanus: O1eHKa "OTINYHO" BBICTABISIETCS, €CIIA ObliIa
BEPHO PACKPBITAa CYTh U COJIEP)KAHKUE PACUETHOTO 3aJJaHusl, COOJIIO/IEHA JIOTHYECKast
MOCJIeIOBAaTEILHOCTh pacueTa, B pacueTe HeT OMmMUOO0K, ObUTH JaHBI YETKUE OTBETHI HA BCE BOTIPOCHI,
3aJJaHHBIC TIPEToaBaTeieM.

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
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Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHka "Xopouio" BbICTaBISETCS €CIH, €ClU
ObLIa BEPHO PACKPBITA CYTh M COJIEPIKAHHE PACYETHOTO 3aJaHHsI, COOJIIO/ICHA JIOTUIeCKast
MOCIIEI0BATEIHPHOCT PACcUYeTa, B pacueTe HET OMUOOK, ObUIN JaHBI OTBETHI HAa BCE BOMPOCHI,
3aJJaHHBIC MTPETI0IaBaTEIIEM.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
ecii Obl1a BEPHO PACKPBITA CYTh U COACPIKAHUE PACUETHOTO 3a/1aHusl, COOJIOICHA JIOTHYeCKast
MOCIIE0BATEIHHOCTh PACUYETa, B PACUETE HET OIMMOOK, ObLIN JaHBI OTBETHI HA TIOJIOBHHY BOIIPOCOB,
3aJJaHHBIX TPENOaBATEIICM.

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
eciu coOmroaeTes X0 s Obl OJTHO U3 MEPEUYHUCIICHHBIX YCIOBUH: -3a]JaHIE BBHITIOJIHEHO HEBEPHO WJIH
MIPEUMYIIECTBEHHO HE BBITTOJIHEHO; -0blJIa HEBEPHO PACKPHITA CYTh U COACP)KaHUE PACUCTHOTO
3a/IaHus; -HE COOI0/ICHA JIOTHYECKas TOCJIEIOBATEIbHOCTh PacueTa; -B pacueTe MPUCYTCTBYIOT
OIIMOKY; -He OBLTU JaHbI OTBETHI HA TIOJIOBHHY BOIPOCOB IMPEmoaBaTels.

7 cemecTp

KM-5. Pa3psiiHble HCTOYHMKH ONITHYECKOT0 U3JIy4YeHUs] HU3KOT0 1aBJICHHUS.
JIroMuHecleHTHBIE JIAMIIbI

®opmbl peaju3anum. buiersl (MMCbMEHHBIA OIPOC)

Tun kouTposabHOro Meponpusitusi: KonrponsHas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpoueaypa npoBegeHHs] KOHTPOJIBHOro Meponpusitusa: CTyneHTaM HE0OXOAMMO MHCbMEHHO
OTBETUTHh Ha MpEUIOKEeHHBIH B Omiere Bompoc. Ha orBer maercst 20 munyt. Ilocine moaroroBku
OTBETa CTYACHT OTBEYAcT Ha HEro Inpenoaasarento. I[IpemomasBarens MMeeT MpaBO 3a1aBaTh
JIOTIOJIHUTEJIbHBIE BOIIPOCHI, €CIIM OTBET CTYACHTA HE SIBISAETCS MOJIHBIM.

Kpartkoe conepixanue 3a1aHusi:
KoHnTtposnbHas paboTa HampaBiieHa Ha TPOBEPKY 3HAHUU 10 pazjaenaM: "JIFOMUHECIICHTHBIE

JIaMIIbl HU3KOro JaBiieHus", "XapakTepucTUKy U cBeToTexHndyeckue mnapamerps JIJI u KJIJT"

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3Hath: o0mme cBegeHHs 00 1.KaxoBa posb B JUUI mHEpTHOTO raza?
3NMEMEHTApHBIX  IpoIeccax B 2.KaronHoe nmajieHue HanpsHKEHHS €ro O POJib B
rase/mape 1 HOHM30BaHHbIX Cpeaax pa3psIHBIX JaMIIaX HU3KOT'O 1aBJICHUS.

3.KakoBa ¢ynkius asromunodopa B JUJI?

4.Kak BrnusieT JaBlieHUEe HHEPTHOTO ra3a Ha KaTOAHOe
T1aJICHNE HaIpsKeHNs?

5.Ponb MeTacTaOMIIbHBIX AaTOMOB B I'€HEepaIliy JTUHUN
254 HMm.

6.Yem onpenensiercs BbIOOp MaTtepuaia Tpyoxu JIJI?
7.Cnextp(s1) YII mromunrodopa B JUIL.

8.Amanbrama: korja npumensiercs B JIJI?

9. Uem ompexensieTcs ONTUMAIbHAS TEMIIEPATYPHI
CTeHKH KosObI B JIJI?

10.ITouemy B JUJI ncnosib3yeTcs CTEKI0, a HE KBapIl?
11.IToueMy B GaKTEpUIIUIHBIX JIaMIIaX TPUMEHSIOT
KBapll, a He CTEKJI0?
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12.Kak uHepTHBIN ra3 BIMSET Ha KaTOAHOE NajeHue?
13.Kak uHepTHBIN a3 BIUSAET Ha TEMIIEPATypPy
3JIEKTPOHOB?

14 Kakoe nanenue pryru (Hg) B JUUI ontumansHo?
15.3aBHCUMOCTE OTHOLIEHUS TOTOKOB D254/D18S5, oT
JTaBJICHUS [1apOB PTYTU?

16.®usndeckuii cMbICT KOA(DPHUITUESHTOB T, p U O
(mazeHue cBeTa Ha IUIOCKYI0 IOBEPXHOCTB).
17.006Bs5cHUTD (PU3UYECKUNA CMBICT YACIBHON
MotiHoctd, P1. Beipaxkenusi, csizpiatoniue Pl ¢
napametpamu [1C.

18.Kak onpenensierca KIIJ] renepanuu usnydeHus
JIaMIIBI Ha JJIWHE BOJIHEI 254 uM?

19.Kaxk onpenensiercs CBeTOBast OTJa4a JIaMITbI?
20.13 xakuX OCHOBHBIX 00JIacTel COCTOUT pa3psiTHbIN
MPOMEXYTOK (MEXIY KaTOJ0OM M aHOJIOM) JIAMITBI
HU3KOTO JIaBJICHUS?

21.13 gero cocrout uznyuenue JIJI1?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBINOJIHEHO B TIOJTHOM O00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opolIo" BEICTaBISETCS €CIN
OOJBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPaBIEHUE JIJIS pEIICHHs 3a/1a4.

Oyenka: 3
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/1aHUE NTPEUMYILECTBEHHO BBITIOJIHEHO.

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHuE BBIIOJIHEHO HEBEPHO UJIU MPEUMYILIECTBEHHO HE BBINOJIHEHO.

KM-6. Be3asiekTpoanble MHAYKIIMOHHbIE JIOMUHECIEHTHBIE JIAMIIbI

®opmbl peajau3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBegeHHs] KOHTPOJIBHOro Meponpusitusa: CTyaeHTaM HEO0OXOAMMO MHCbMEHHO
OTBETUTH Ha MPEJIOKEHHBIN B Ouyere Bompoc. Ha otBer maercs 20 munyt. [locine moAaroToBku
OTBETa CTYACHT OTBEYAaeT Ha HEro npenoaasarento. [IpemogaBaTens MMeeT MpaBo 3aqaBaTh
JIOTIOTHUTEIIbHBIE BOMPOCHI, €CIIU OTBET CTYJCHTA HE SBISETCS MOTHBIM.

Kpartkoe cogep:xxanue 3aganus:
KoHnTponbHast paboTa HampaBiieHa Ha TPOBEPKY 3HAHUU 110 pazzaenam: "be3anexTpoHbie
WHIYKIMOHHBIE TFOMUHECIICHTHBIE JIaMITbI'".

KoHTpoJibHbIe BONIpochl/3aJaHUA:
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3HaTh: 3aKOHEI l.HO‘ICMy B MHAYKIIMOHHBIX JIaMIIaX OINITHUMAJIbHOC JAaBJICHUE HHCPTHOI'O rasa

KJIACCUYECKOU HIUKE, YEM B JIEKTPOJIHBIX ?

3JIEKTPOJIMHAM 2.Kakoii Mmexanu3m Bo30ykaeHuss BY aeKTpruiecKoro moJis B 3aMKHYTOM
UKU 6echepputHoOil TpyOKE?

(ypaBHEHUS 3.Ha xakux yacrtotax padoraroT 6echeppuTHbie HHAYKLIUOHHBIE JIAMITBI U
Makcseia) MOYEeMy OHU BBIIIIE, YEM B JIaMIiax ¢ peppurom?

4 Kak MarHUTHBIN TTOTOK CBSI3aH C MATHUTHOW MHIYKITUEH?
5.IlouemMy B MHAYKIITMOHHBIX JIaMIaX CBETOBAs OTJaya BHIIIE, YEM B
BJIEKTPOIHBIX ?

6.TpeboBaHus K MaTepualy cepiedHrKa/ MarHUTOIIPOBO/IA.
7.TpeGoBaHus K IPOBOAY KaTyIIKA UHAYKTUBHOCTH.

8.OcHOBHBIE Y37IbI JIaMIIa TPaHC(HOPMATOPHOTO THIIA.

9.Kak cBszano BU nanpspkenne Ha miiasMeHHoM BUTKe, Upl, ¢
HanpspKeHHOCThI0 BU anektpuueckoro mois B BUTKe, Epl?

10.Kak KIIJI naaykTopa cBA3aH ¢ MOLTHOCTHIO ITOTEPH B HEM?
11.ITouemy BY TOK B MHAYKIIMOHHOM JJaMII€ 3aMKHYTbII?

12.Ha kakux yacToTax paboTaroT JIaMIlbl TpaHC(HOPMATOPHOTO TUIIA HUZKOTO
nasieHus’?

13.ITouemy cpoK cITy>KOBI MHAYKIIMOHHBIX JIAMIT BBIIIE 3JICKTPOTHBIX ?

14.Ha xakux yacToTax paboTaroT JaMIIbl C OJIOCTbIO U (hepPOMArHUTHBIM
CepJICYHUKOM?

15.Kakoii kommmoHeHT mia3mbl “noriomaer" BU MmomHoCcTs?

16.Kak paccuntsiBaercst KIIJI nnaykTOpa B MUHIyKIIMOHHOM JlamIie?
17.DyHKIMS MarHUTOIIPOBO/IA B JIaMIl€ TPaHC(OPMATOPHOTO TUIIA.
18.IIporecchl, onmpenesomne CPoK CIIYKObl MHIYKIIMOHHBIX JIAMII.
19.Posb KaTylIku HHIAYKTUBHOCTU B MHAYKLIMOHHOM JIaMIIE.
20.TpeboBanus K MaTepualy cepAeuHrnKa/ MarHUTOIIPOBO/IA.

21.ITouemy B naaykiuoHHbIX namnax KII/I renepaunn Y@ usnydyennn
BBIIIIE, YEM B JIEKTPOJHBIX?

22 Kaxk cBs3an KII/] kaTymikyu HHAYKTUBHOCTH C MOIIIHOCTBIO IOTEPH B
IIPOBOJIE KaTyIIKHU?
23.3auem B J1aMIie TPaHC(HOPMATOPHOIO THIA KaTyIIKa UHIYKTUBHOCTU?

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00beME WIIH BBITIOJTHEHO MTPEHMYIIIECTBEHHO BEPHO.

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAIPABIICHUE JIJIS PEIICHHMS 3a/1a4.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIISAETCS
€CJIN 33JIJaHue MPEUMYIIECTBEHHO BHITIOTHEHO.
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Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJJaHuE BBITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBIOIHEHO.

KM-7. IlapameTpbl pa3psiia BICOKOI0 1aBJICHUSA

@opmbl peasu3anun: bunets (MMCBMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora
Bec konTpoabHoro meponpusitusi B BPC: 20
IIpouenypa mpoBeaeHus1 KOHTPOJIbHOr0 Meponpusitusi: CtyaeHTaM HEOO0XOJIMMO MHCHbMEHHO
OTBETUTh Ha TPEJIOKCHHBINH B Omiere Bompoc. Ha orBer maercs 20 munyt. Ilocine moaroToBKu
OTBETa CTYACHT OTBEYAeT Ha Hero mnpemnojaaBatento. [IpernopaBaTens KMMeEET NpPaBO 3a]aBaTh
JIOTIOJTHUTEILHBIE BOIIPOCHI, €CJTM OTBET CTYACHTA HE SIBJISETCS MOJIHBIM.

KpaTlcoe CodcpKaHUuE 3alaHUA:

KonrtponbHas pabora HanpasiieHa Ha IPOBEpPKY 3HaHUH 1o TeMam: "[lna3ma BeIcOKOro
JIaBJICHUSI: OCHOBHBIE IIPOIIECCH] M YPABHEHMSI UX ONUChIBatoue", “PTyTHbIe 1aMIIbl BBICOKOTO
JIaBJICHHS: TUIIbI, KOHCTPYKIIMH U mapameTpsl”’, “Mertamioranorensbie samsl (MI'JT)
BBICOKOI'O JaBiieHus: npuHUMI padoTsl”, “Tunst MI'JI, ux cBerorexHuueckue
xapakrepuctuku’’, “Harpuesblie mammbl Beicokoro aasiaeHus (HJIBJ): npuamun paGoTs! 1
OCHOBHBI€E IIPOLIECCHI B yre U Ha AekTpoaax”’, “OcHoBHble Tuniel HIIBJI 1 nx mapamerpsr”.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: NPUHUMIBI  pabOTBl U
KOHCTPYKTUBHBIE napameTpsl
TEIUIOBBIX M Ta30-pa3psiIHbIX
UCTOYHUKOB CBETa

1.ITouemy Bo3Hukaer 1-it Munumym npu 0,3 I1a B
3aBUCUMOCTH MV 0T pNa?

2. JIns gero B IHaT ucnonb3yercst BHEMIHSS KOa0a?
3.KakoBo naBienue napos prytu B HJIIB/1?

4.Kax BiusieT yaenbHas MouHocTh rmazMbel HJIB/] na
HaIpPsHDKEHHOCTD JIEKTPUUYECKOTO MO B ropeike?
5.KakoBo onTumaibHOE MIPOLICHTHOE COACPKAHNE
HaTpus B HatpueBol amansrame HJIB/[?

6.Kaxk 3aBucur rpaguent notenimanta 8 HJIB/ ot
JameTpa ropeikn’?

7.VIHTEeHCUBHOCTB U3JIy4E€HHs KAKMX aTOMOB
nomuHupyert B criektpe HJIBJ?

8.Kak Biuser TemnepaTypa HaTpUEBOM aMaabraMbl Ha
o0mmuit MHJeKC 1BeTonepenaun uznydenus HJIB/1?
9.Ilouemy 3aBUCUMOCTb NV OT pNa UMEET MaKCUMYyM
nipu aasieHuu ~2x104 [1a?

10.Yem onpenensieTcs TemrepaTypa CTEHOK BHEIITHEH
koJionl B JIHaT?

11.B nmna3me ropenku Kakou JaMIibl BbIIIE
HaIIPsHKEHHOCTB AieKTprdeckoro noist: HJAB/I nnmn
JAPJI?

12.ITouemy ropenku HJIB/I nzrorosnstorcs us
KepaMUKHU (OKCH/1a alfOMUHUS)?

13.Kakue ¢ynkiun Boinonsser B ropesnke HIIB/]
WHEPTHBIN ras?

14.Kakoe HanosHeHHe Bo BHemHel koiaoe HJIB/I u
KaKoe€ €ro JaBjcHue?

15.113 kakuX KOMIIOHEHTOB COCTOUT pabouasi cMech B
ropenke HJIBJ1?
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16.ITouemy cBeroBas ornava HJIB/] Beie, uem JIPJI?
17.B xakoui u3 namn, HJIBJI u JIPJI, BeIlie BeTuunHa
KatogHoro nageHus, Uk?

18.Kak HanpsKeHHOCTh 3JEKTPUUECKOI0 NOJIS B IUIa3Me
HJIB/I 3aBuCHT OT IPOIIEHTHOI'O COJIEPKAHUS PTYTH B
HaTpUEBOU amasibrame?

19.Kak 3aBuCHUT LIBETOBask TeMIEpaTypa U3TydCHUS
HJIB/] ot naBnenust paboueii cMecH B ropesnke?
20.Kakue npeumyiiecTBa JaeT MIPUMEHEHUE B TOPEIIKE
HJIB/] kcenona?

21.B xakoii 1amriie oguHaKoBor MomHoctH, JIPJI
HJIB/, BbI1e (M TOUeMy) pa3psiAHbIA TOK?

22.Kak npoIieHTHOE coAep KaHue PTYTH B HATPUEBOI
amaJibrame BJIMSET Ha JaBjieHue napos Hatpus B HJIB/I?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBINOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MPEUMYIIECTBEHHO BEPHO.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIETBOPUTEIHLHO" BHICTABIISETCS
€CIIM 33JJaHU€E MPEUMYIIECTBEHHO BHITIOTHEHO.

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJlaHu€E BBIIOJIHEHO HEBEPHO UJIU MPEUMYILIECTBEHHO HE BBINOJIHEHO.

KM-8. PazpaboTka KOHCTPYKUMH H PACYET XaPAKTEPUCTHK PTYTHOH pa3psaaHoii
JIaMIbl

®opmbl peanuzanuu: OOMeH 3JIeKTPOHHBIMU JOKYMEHTaMH

Tun KOHTPOILHOI0 MeponpuaTHs: JloMalHee 3a1aHNe

Bec koHTpObHOrO Meponpusitusi B BPC: 40

IIpouenypa nposeaeHusi KOHTPOJIbHOrO MeponpusaTHs: CTYAEHT BBICHUIAET MPENOJIaBaTENI0 Ha
AIIEKTPOHHYIO NOYTY (paiin pacueTa, BeIoIHEHHBIH B mporpammax MathCAD nnu MatLab.

Kpartkoe cogep:xxanue 3aganus:
3ammTa pacueTHOro 3aJjaHus, OObSICHEHHE LeNU U 3a]1a4, 000CHOBAHHUE MOJTYYEHHOTO
pe3yJiibTara. 3aluTa HanpaBieHa Ha MPOBEPKY 3HAHUM 10 pa3neny "JIFOMUHECIIEHTHBIE JTAMITbI
(JIJI) Hu3KOTO AaBIeHMs: MPUHLIUI pabOTHl 1 OCHOBHBIE MPOLIECCHI B M1a3zme",
“Xapakrepuctuku 1 nmapamerpsl coBpeMeHHbIX JIJT u KJIJI”, “Pacuer KOHCTpYKTUBHBIX
IapaMeTpoB U CBETOBBIX XapakTepuctuk JIJI".

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: INPUMCHATL Ha HPAKTHUKE 1.Pacuer JJIMHBI ITOJIOXKUTCIBHOT'O cronba.
TCOPCTUUCCKHC TIOJIOKCHHUA 2.21.]'[5[ 4Cro MpoBOANTCA PAaCUCT JJIMHBI ITOJTOXKUTCIIBHOT'O
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METPOJIOTHH, TpeOOBaHMS crosiba?

HOPMAaTHBHBIX TJOKYMEHTOB 3.Kak npousBoauTcs onpeseneHne padbouero pexmnma
JIIOMUHECIIEHTHOM JIaMITbl?

4.PacyeT MoTOKa U3JIy4CHUs TIOMUHECIICHTHON JIaMIIbI.
5.W3 yero ckiIaabpIBa€TCs U3JIy4eHUE PTYTHOM JIAMIIbI
HU3KOI'O JaBICHUS?

6.BAX paszpsana.

7.Pacyer CBETOBOTO MOTOKA JIIOMUHECUEHTHOM JIAMIIBI.
8.Kakum 06pa3oM ocytiecTBisieTcs: BLIOOp
ONTUMAJIBHOTO BapHaHTA JIAMITbI?

9.Pacuet TenaoBbIX XapaKTEPUCTUK JaMIL.

10.Bp160p nHEPTHOTO rasa.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoichuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CJId ObliIa
BEPHO PaCKphITA CYTh M COJICPIKAHHE KYpPCOBOH pabOThI, COOJIOICHA JIOTHYECKast
MOCIIEI0BATEIHLHOCTh PA0OTHI, B pab0Te HET OMMOOK, OBUIM JaHBI YeTKHE OTBETHI HA BCE BOIIPOCHI,
3aJJaHHBIC MTPETI0IaBaATEIIEM.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "X0opouio" BEICTaBISETCS €CIH, €CIU
ObLIa BEPHO PACKPBITA CYTh M COJICPIKAHHE KYpPCOBOM pabOThI, COOJIOICHA JIOTHYECKast
MOCJICI0BATEIFHOCTL PA0OTHI, B pab0OTE HET OMMOOK, OBLIN JaHBI OTBETHI HA BCE BOIIPOCHI,
3aJJaHHBIC MTPETI0IaBaATEIIEM.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
eciy Obljla BEPHO PAaCKphITa CYTh U COIEP)KaHUE KYpCOBOW pabOThI, COOJIOICHA JJOrHyecKas
MOCJIeIOBATEIBHOCTD, B pa0OTE HET OMIMOOK, OBUIM JaHBI OTBETHI HA TIOJIOBUHY BOIIPOCOB,
3aJJaHHBIX TPENoJaBaTeIeM.

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
ecsu coOmtoaeTcs X0/ Obl OJTHO U3 MEPEUHCICHHBIX YCIOBUM: -pab0Ta BBIIIOJHEHA HEBEPHO UITU
IPEUMYIIECTBEHHO HE BBINIOJIHEHA; -Obljla HEBEPHO PACKPBITA CYTh U COJIEP’KaHHE KypCOBOM
paboThI; -He cOOII0IeHa JIOTHYECKas TIOCIIEJ0BAaTEIbHOCTh PA0OTHI; -B KypcOBOi padoTte
MPUCYTCTBYIOT OIIMOKHY; -HE ObUIN JaHbl OTBETHI HAa MOJIOBUHY BOIPOCOB MIPENO1aBaTENsl.

8 cemecTp

KM-9. [Iapamertps! u pynkuuu [IPA

®opmbl peausanun: OOMEH IEKTPOHHBIMU JOKYMEHTaMH

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa nmpoBeaeHHsi KOHTPOJIbHOro Meponpusitusi: CTyJeHTHl NMCbMEHHO OTBEYAIOT Ha
BOIPOCHI T€CTA WM BHIOWPAIOT OJIMH UM HECKOJIBKO M3 MPEIIOKEHHBIX BapHaHTOB oTBeTa. [locie
4ero TECT OTIPABIIETCS MPENOAABATEINO ISl IPOBEPKH.

KpaTKOE CoA€cpKaHME 3alaHUA:
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Bomnpocs! 1151 KOHTPOJIst yCTIEBAEMOCTH. Y KQXKUTE aipec CBOEH AJIEKTPOHHOM 1mouThl B MOU.
UToOBI 3aBEPIIUTH ONMPOC HAKMHUTE KHOTIKY "Submit". [Tocie 3Toro komwus onpoca ¢ BalluMu
OTBeTaMHU OyJIET aBTOMAaTHYECKH OTIIPABIICHA HA YKA3aHHYIO DJICKTPOHHYIO MOUTY.

KoHTposbHbIe BONPOCHI/3a1aHUA:

3Harth:  0o0mMEe  CBEACHHUS O
IIyCKOPETYIUPYIOIIMX almaparax u
METO/IbI 3JIEKTPOTEXHUYECKOTO
pacuera [1P

1.ChopmynupyiiTe B OJHOM MPEIOKEHUH OCHOBHYIO
3amauy [IPA.

2.Kako# U3 npuBeIEHHBIX TEPMUHOB HEJIb35
KCIIO0b30BaTh B HAYYHBIX U TEXHUYECKUX paboTax Jyist
0003HaYEeHUSI UMITYJILCHOTO HCTOYHHKA MUTAHUS
cBeTO1M010B? BO3MOKHBI HECKOJIbKO BApUAHTOB OTBETA.
a) [IPA;

0) baacr;

B) [lpaiisep;

r) YCTpOoICTBO yIIpaBieHUs JaMIlaMu;

n) JluneiHbli peryasTop.

3.ChopmynupyiTe B IBYX MPEIIOKCHUSIX IBA OCHOBHBIX
HEeJ0CTaTKa EMKOCTHOIO OalljjacTa B KaueCTBE UCTOYHHKA
rmutanus a1 CJI.

4.0nuuuTe B OJHOM IPEIOAKEHUH II1aBHOE
MIPEUMYIIIECTBO UMIYIbCHBIX HCTOYHUKOB MMUTAHUS JJIS
CBETOJIMOJI0B

5.JIuHeliHbIe UICTOYHUKH MMUTAHUS HA3bIBAIOTCS
JTUHCHHBIMU TIOTOMY YTO:

a) ycioBHO-rpadpuueckoe 0003HaUYEeHHE Ha CXeMe
IIpPE/ICTaBISET COOOH JINHUIO;

0) UCIIONB3YIOT OTYIPOBOJHUKOBBIM TPAH3UCTOP HA
JTMHCHHOM yYacTKE BBIXOJIHBIX XapaKTePUCTHK;

T') MUTAIOT JIMHEWHBIE [IETTIOYKH CBETOAHOIOB.

3HaTh: OCHOBBI TEOpUHU
ANEKTPUYECKUX LETIeH

1.0OnummuTe B OAHOM NPEUIOKEHUH OTINYHNE CETU
MIOCTOSIHHOTO TOKa OT CETH MEPEMEHHOT0 TOKa.
2.MoXeT 11 UCTI0JIb30BATHCS EMKOCTHOM Oanact ass
MUTaHUS CBETOAMO0OB OT CETH MOCTOSTHHOTO TOKa?

a) na;

0) Her;

B) MOXKET MPU OINPECIICHHBIX YCIOBUSX.
3.Ha3nauenue (pa30koMIEeHCUPYIOIEro KOHeHCcaTopa B
MHIYKTUBHOM OaJiiacte /i CBETOINO/I0B:

a) 3aracarb YHEpIuio;

0) KOMIIEHCUPOBATh U3MEHEHUE HANPSKEHUS (Pa3HOTO
IIPOBO/A;

B) KOMIIEHCHUPOBATh CIIBUT (pa3 MKy HaIPSKEHUEM
CETH U HaIPSDKEHUEM CBETOJUO]IOB;

') KOMIIEHCUPOBATh CABUT (a3 MeX1y HANpsSKEHHEM
CEeTU U MOTPEOIAEMBIM U3 CETH TOKOM.
4.CBeToanoiHas LIENOYKA MUTAETCS OT UCTOYHHKA
MIOCTOSTHHOTO TOKa yepe3 pe3ucTUBHBIN Oannact. Kak
OyIyT N3MEHATHCSA MOTEpH B OasuiacTe Mpy yBeTUYEHUH
HaIpsHKEHNS UCTOYHUKA?

a) OyIyT CHMXKAThCS,

0) HEe U3MEHSATCS,

B) OyIlyT pacTu.
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5. 1nst popMHupOBaHUs CTAOMIILHOTO YPOBHS TOKA Yepe3
C/1 nuHeltHOMY UCTOYHMKY ITUTAaHUS HYXKHO:

a) 00ecreunThb MPEBbIILICHNE HAPSKEHNUS TUTAaHUS
MEPBUYHOTO HCTOUYHUKA MUTAHMS HAJ HATPSIKSHUEM
CBETOAMO/HOMN Harpy3Ku;

0) obecreynTh THILIMHY U TTOKO;

B) IIPOBECTH MPOLEAYPY 3aILYyCKa;

') CKOPPEKTUPOBATh KOA(P(UIIMEHT MOITHOCTH.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MTPEHMYIIECTBEHHO BEPHO.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTENHLHO" BHICTABIISETCS
€CITU 3a/IaHUE NMPEUMYILECTBCHHO BBITIOJIHEHO.

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBITIOJIHEHO HEBEPHO WM MTPEUMYIIIECTBEHHO HE BBIITOJHEHO.

KM-10. Cxembl BK/JII0OYeHHS Pa3IHYHbIX HCTOYHUKOB M3JIyYeHH s

®opmbl peaausanun: OOMEH IEKTPOHHBIMU JOKYMEHTaMH

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa mpoBeneHHsi KOHTPOJIbHOro Meponpusitusi: CTyJeHTHl NMCbBMEHHO OTBEYAIOT Ha
BOIPOCHI T€CTA WM BHIOWPAIOT OJIMH UM HECKOJIBKO M3 MPEIIOKEHHBIX BapuaHTOB oTBeTa. [locie
4ero TeCT OTIPABIIAETCS MPENOAABATEINO ISl IPOBEPKH.

Kpartkoe cogep:xxanue 3aganus:
Bornpocsl [u1st KOHTPOJIs YCIIEBAEMOCTH. Y KQXKUTE aipec CBOEH 3JIEKTPOHHOM 1ouThl B MOU.
UtoOBI 3aBepIIUTH OMPOC HAXKMUTE KHOMKY ""Submit". Tlocne 3Toro komus omnpoca ¢ BallliMu
OTBeTaMHU OyJIET aBTOMAaTHYECKH OTIPABIICHA HA YKA3aHHYIO DJIEKTPOHHYIO MOUTY.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CXEMBI BKITIOUEHUS 1.B xakom u3 yka3zaHHBIX IpeoOpa3zoBaTeneit
Pa3InYHBIX NCTOYHHUKOB IMPUCYTCTBYCT raJIbBaHUYCCKAA pa3BA3Ka BXOJHBIX U
U3ITy4eHUs BBIXOJIHBIX IIeTIeH?

a) Series resonant LLC;

0) Buck;

B) Boost;

r) Single stage flyback.

2.BbIX0AHOE HANPSKEHUE TOHUKAIOIIETO
npeoOpa3oBaress MPONOPIHOHATBHO

a) Koo dunmenty 3anomHenus nepruoia padoTel
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CHJIOBOTO TPaH3UCTOPA.

0) KoadduimenTy MOIHOCTH KOMITJIEKTA
"mpeobpaszoBareib + CBETOAMOHAS HArpy3Ka'.

B) YacToTe KOMMYyTalluu CUJIOBOTO TPAH3UCTOPA.

r) Benuunne HanpspkeHUs MATaHUS.

3.ITaccuBHBII KOPPEKTOP KOIDPHUIHECHTa MOIITHOCTH T1O
cxeme "Valley fill" npu3Ban o6ecneynTh:

a) KOMIICHCAIIMIO PEAKTUBHOM COCTaBIIAIONICH HUCTOYHUKA
MUTaHUS KaK HArPy3KU CETH.

0) CHU)KCHHE BEJTMYHHBI BBICIIIMX TAPMOHHK
MOTpeOIIIEMOT0 U3 CETH TOKA.

B) KOMIICHCAIIMIO HEJTUHEHHOCTH BXOJHOTO
COIPOTHUBIICHUS] UICTOYHHKA MMUTAHUS.

I') rapaHTUpoBaHHOe cooTBeTcTBUE HOpMaM ['OCT
30804.3.2.

4.YeM npUHIUIIHATIBHO OTIMYAETCS OJJHOKACKAIHBIN
00paTHOX0I0BOM IIpeoOpa3zoBaTelb OT MPOCTO
0JIHOKaCKaJHOT0?

a) OTHOKAaCKa HbIM 00eCIeunBaeT ralbBaHMYECKYIO
pa3BsI3Ky.

0) OgHOKaCKaIHBIN 00ECTICUNBACT CTAOMITH3AIUIO TOKA
CBETOJIUOJIOB.

B) O1HOKacKa/iHbII 00ecreuynBaeT aKTUBHYIO
KOPPEeKIHI0 K03 PHIIMEeHTa MOLTHOCTU U CTA0UITU3AIHIO
BBIXOJIHOTO TOKA.

r) OHOKaCKaAHBIN MOXKET paboTaTh TOIBKO OT CETU
MIOCTOSIHHOTO TOKA.

5. IToHmxkarole-moBHIIAIINN TPeoOpa3oBaTENb MOXKET
MIPUMEHSATHCS:

a) TOJIKO €CJIM B KaUueCTBE MEPBUYHOTO UCTOUYHUKA
MMUTAHUS UCTIONB3YETCS CETh MOCTOSIHHOTO TOKA.

0) Korja HampspKEHUE Ha BXO0JIe TPeoOpa3oBaTesl BhIIIIe
WJTU HUKE HAPSDKEHUS Ha €T0 BBIXOJIE.

B) KOTJia TpeOyeTcs TajJbBaHUYecKas pa3BsizKa MEeKIY
TEPBUYHBIM UCTOYHUKOM MMUTAHUS ¥ CBETOIUOIHBIM
MOZYJIEM.

T') TOJIBKO B KaYECTBE €IUHCTBEHHOTO KacKaia
UMITYJ5CHOTO UCTOYHUKA MMUTAHUS.

6.Uem oTnuyaeTcsl MOHMKAIOIIC-TIOBBIIAIONTU N
npeoOpa3oBaresb 0T 00PaTHOXOI0BOT0?

a) HUYeM;

0) KOHCTpYKLHUEH Ipocces;

B) OTCYTCTBHEM TaJIbBAHMYECKOUN Pa3BsA3KH BXOJHBIX U
BBIXO/IHBIX 1IETIEH;

T') KOJIMYECTBOM CHJIOBBIX TIOJYIPOBOTHUKOBBIX
JJIEMEHTOB.

3HaTh: oOmme

cucTeMax
OCBEILEHUEM,

MOCTPOCHHUS U
HpOGKTI/IpOBaHI/Iﬂ

CBEICHHUS O
yTpaBJIeHUS
NPUHIUIAX WX
MeTofax X

1.IMIynbCHBIA UCTOYHHMK MUTAHUSA JIJI1 CBETOIMOIOB
COCTOMT U3 IMOJTHOTO MOCTOBOTO BBIIIPSAMUTENS U
MOHI>KaroIero npeodbpaszonaresns. MoxeT Jiu Takoit
HCTOYHHUK ITMTAaHUS MOJAKII0YATHCSI K CETH IIOCTOSHHOT'O
TOKa?

a) z1a;

24




0) HeT;

B) MOJKET MPH ONPEACIECHHBIX YCIOBHSIX.

2.Texnonorus Primary Side Regulation ogHOKackaHOM
00paTHOX0J0OBOM IIPeoOpa3oBaTeie Mo3BOJISICT:

a) MckimounTh Ha BTOPUYHOM CTOPOHE LIeTIH
(dhopmupoBanusi, 00pabOTKU U TIepeaur CUTHAJIOB
o0paTHO¥ CBs3H.

0) COKOHOMHUTH MECTO 3aHUMAEeMOE JICMCHTAMH Ha
MEeYaTHOM miare.

B) CHU3HUTH CTOMMOCTH TipeoOpa3oBaTels.

r) YMeHbIINUTH rabapuThl CHIIOBOTO IByXOOMOTOUYHOTO
JpOCCeIIs.

3.0nummTe B OAHOM NPEUI0KEHUH YeM 00yCIO0BIeHa
BO3MOXKHAsI HECTAOMIILHOCTH PAOOTHI MOHIKAOIIETO
npeoOpa3oBareis Npyu MTUTAHUU OJHOTO
OJTHOKPHUCTAIILHOTO O€JIOr0 CBETOIMO0/Ia OT CETH
MEPEeMEHHOT0 TOKa ¢ HOMHHAJILHBIM 3HAUEHUEM
neiicrytrouero Hanpsbkenus 220 B.

4.0arHaKoBOE BpeMSs BKIIFOUEHHS] CUJIOBOTO TPAH3UCTOpa
OJIHOKACKaTHOTO 0OpaTHOXOIOBOTO MpeoOpa3oBarens Ha
BCEM TOJTYIIEPHOJIC CETEBOTO HAIIPSHKCHUS TP paboTe OT
CETH MEePEMEHHOI0 TOKA IMO3BOJISIET!

a) 00ecreynTh ABTOMaTUYECKYIO KOPPEKLIUIO

ko3 (ppuImeHTa MOIIHOCTH;

0) oOecnieunTh IJIaBHBIN 3aIlyCK IpeoOpa3zoBaTeis;

B) 00ECIEUUTh TalIbBAHUYECKYIO Pa3BA3Ky BXOJTHBIX U
BBIXOHBIX IIETICH;

T') COTJacoBaTh MTHOBEHHOE 3HAUYEHHE CETEBOTO
HaIPsDKCHUS ¢ HAPsHKEHUEM Ha BBIXOJIC
npeoOpa3oBaTes.

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WJIH BHITIOITHEHO MPEUMYIIIECTBEHHO BEPHO.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonneHus snanus: OneHkKa "XopoIo" BBICTABIIAETCS ECIIN
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAaHO BEPHOE HAIPaBIECHUE JIJISl pELICHUs 3a/1a4.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CJIM 33JIJaHue MPEUMYIIECTBEHHO BHITIOJTHEHO.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBIMOJIHEHO HEBEPHO WITU MPEUMYIIIECTBEHHO HE BBIMOJIHEHO.
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KM-11. UccaegoBanue padoThl ra3opa3psiiHbIX JJaMII BLICOKOT0 1aBJIECHUS C

pasamuabiMu Buaamu [TPA

®DopMbl peain3aumu.

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 20

IIpouenypa npoBeaeHUs KOHTPOJLHOr0 MeponpusaTusi: CTyICHT JEMOHCTPHPYET Pe3yJbTaThl
BBINIOJIHEHUS J1abopaTopHOW paboThl. OTBe4aeT Ha BOIPOCHI IMPENojaBaTeliss Mo O(OPMIICHUIO
1ab0paToOpHOI pabOTHI, MOJYIEHHBIM PE3YJIbTaTaM M TeMe IPOBEICHUS paOOTHI.

KpaTkoe conep:kanue 3a1aHusi:

1. I3mMepuTh TOK MCCIETyeMOro IPOCCENs U MOTPEOIIEMYI0 UM MOLITHOCTD MPH Pa3InYHbBIX

HaIIPsAKCHUAX MU TAIOIICH CETH.

2. Ilo pe3ynbraram uzmepenuit noctpouts BAX npoccens, 3aBUCUMOCTH TTOJIHOTO, & TAKXKe
AKTHUBHOT'O ¥ PEaKTUBHOI'O COIPOTUBIIEHUN JPOCCENsS OT MPOTEKAIOIIET0 Yepe3 HEro TOKa.

3. CHSTB KpUBBIE pa3ropaHus 3aJaHHON MPEIOo/IaBaTesieM JaMIIbl C UCCIIEOBAHHBIM B 1I. |
3a/laHusl IPOCCeIeM P HOMUHAIBHOM 3HAYEHUH HANpPsHKeHUs nuTatroue ceti. OnpeaenuTb

BpeMs pa3ropaHus JIaMIIbI.

4. IIpu HOMUHATIBLHOM HANPSHXKEHUU MUTAIOIIEH CETH B YCTAHOBUBILIEMCS PEKUME pabOThI
JIAMIIbI ©3MEPUTH TTapaMeTPhI JIAMITbl U KOMILUIEKTA B 11eJI0M. CHSITh OCHUIIIIOrPAMMBI
HANPSDKEHUH Ha 3JIEMEHTax KOHTYpA, a TAK)Ke TOKA JIAaMITbl U CBETOBOTO MOTOKA.

5. Mo pe3ynbTaTamMm H3MEPEHUN OMPEACITUTH KOIPPHUITMSHTH MOITHOCTH JIaMITbl Kit 1 cxembl
Kcx, k03 puimenTs aMInuTyapl TOKa JJaMIIbl, KPATHOCTH TOKA KOPOTKOTO 3aMbIKAHUS JIAMIIBI,
OTHOCHTEJIbHBIE IOTEPHU B Ipoccenie, Kod(OUIIMEHT MyIbCalliii CBETOBOTO TIOTOKA.

6. CocTaBUTh MUCbMEHHBIN OTYET, COAepKAIIUNA rpadUKH, TAOIHUILIbI, C pe3yIbTaTaMU
AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUN U PAaCUu€TOB, BEIBOIBI, KOHCTATUPYIOIINE U OOBSICHSIOIINE

IMMOJIYYCHHBIC PC3YJIbTAThI.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTh: pacCUUThIBATH JIMHEUHBIE
SJICKTPHUYCCKUC LCITN

1. Kakue ¢pynkuuu Boinosnnser [TIPA?

2.Ykaxure myckoBble mapameTpsl [1PA.

3.Vxaxure paboune napamerpsl [IPA.

4.11o noka3aHusM KaKMX PErUCTPUPYIOLINX TPHUOOPOB
OIIPEAEIAETCS TIOJTHOE CONPOTUBIIEHUE IPOCCEs?
5.Kak 1o ux nokasaHusiM OnpeneanuThb MOJIHOE
COIIPOTHBIIEHUE APOCCENS?

6.11o mokazaHusAM KaKUX pEruCTPUPYIOIIMX TPpUOOpPOB
OIIPEAEIISAETCS AKTUBHOE CONPOTUBIIEHUE ApOCCENs?
7.Kax 1o ux rnokasaHusiM ONpeesIuTh aKTUBHOE
COIIPOTHBIIEHUE APOCCENS?

8.Kak onpenenuts peakTHBHOE COTPOTUBIICHUE
npoccensi?

9.Hen3MeHHOCTh KaKOTO apameTpa JaMIIbl ONPEAEIIsSIeT
YCTaHOBUBLIYIOCSI TEMIIEPATYPY TOPEIKH JaMIIbl
(ycTaHOBHBIIHICS PEKUM PaOOTHI JIaMITbI)?

10.Kax omnpenenstorces: K03()HUIUEHTHI MOIITHOCTH
nmammsl Ko u cxemsr Kex?

11.Kax onpenenstorcst K03(hHUIMEHTHI aMIUTATY/IbI TOKA
JIaMIIbl, KPaTHOCTH TOKA KOPOTKOT'O 3aMbIKAHUS JIAMIIbI,
oTHocuTenbHbIe IoTepu B [IPA, koo duunent
MyJIbCalil CBETOBOTO MOTOKA?

12.3auem B coctaB HanoaHeHust MI'JI BBoguTcs pryTh?
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13.Bauser v pTyTh Ha BBIXOJ PE30HAHCHBIX JIUHUN
aToMOB 100aBok B MI'JI?

14.Kak U3MEHATHCS JIEKTPUUYECKUE XapaKTEPUCTUKU
MI'JI, ecnu B ropenky “3a0bITh” BBECTH PTYTh?

15.Yem 0OBsICHICTCS N3MEHEHUE CIIEKTPA U3ITYUCHHS
JamIibl B IIporiecce €€ pasropanus’?

16.KakoBbI oTpHIIaTEIbHbIE TOCIEICTBUS YX0/1a HATPUS
13 TOPEJIKH JIAMITBI B Mepbl 00phObI ¢ HUMH?
17.1ToueMy 1 Kak U3MEHSETCS HAIIPSIAKECHUE
nepe3aXxuraHus JIaMIlbl B Ipoliecce €€ pasropaHusi?
18.Yem 00bsicHUTS HeMMHEHHOCT BAX mpoccens?
19.Yto xapakTepu3yroT KO3PHUITUESHTH MOITHOCTH
namibl K u cxemst Kex?

20.Y10 XapakTepu3yoT K03(pPpHUINEeHTHI aMITUTYIbI
TOKA JIaMITbl, KPaATHOCTH TOKa KOPOTKOTO 3aMbIKAHHUS
JaMITbl, OTHOCUTENbHBIE IoTepu B [IPA, koo dummeHT
yJIbCAllMii CBETOBOT0 OTOKA?

21.Yem BbI3BaHBI TPeOOBaHUS K KO HUITEHTAM
MOIIIHOCTH KOMITJIEKTA ¥ aMIUIUTY/AbI TOKA JIaMIIbI?
22.Kak u3mensTbes 3HadeHus kodddunmenton Ki, Kcx,
KOA(PUIHMEHTH! aMITTUTY 1Bl TOKA JIAMITBI, ITYJIbCAIHNA
CBETOBOI'0 MOTOKA, KPATHOCTh TOKA KOPOTKOTO
3aMbIKaHUS JaMIIbl IPY BKIIFOUEHUH €€ C JINHEHHBIM
Oamnactom?

23.Yem omnpezensieTcsi HAaNpsHKEHUE MOTracaHusl JIaMITbI?
24.YKkaxuTe JOCTOMHCTBA U HenocTaTku OMIIPA.
25.Kakue DMITPA nenecooOpa3HO UCIONB30BATH IS
noakoueHuss MI'JI k cetu ¢ 3aMeTHBIMHM OTKJIIOHEHUSIMU
HaIpsLKEHUs OT HOMUHAJIBHOTO 3HAYeHUs?

26.Kakue nonoaHUTeNnbHbIe (YHKIIUU MOXKET BBITIOIHATH
[TPA?

27.VYxaxute myckossle napamerpsl [IPA g namn tumna
JHaT.

28.Ykaxute pabouune napamerpsl [IPA ans namn tuna
JHaT.

29.YeM HanonHseTcs ropenka yami tuna JJHaT?
30.Yewm omnpenensieTcst CIEKTP U3TYyUSHHs TaKUX JaMIl?
31.Kak nsmensercs crekrp usinydenus gamn JHaT B
npoiiecce €€ pasropaHusi?

32.Kak u3MeHSThCS 3IEKTPUUECKUE XapAKTEPUCTUKU
HaTPHUEBOH JIAMITBI BBICOKOTO JIaBJIEHUS, €CIIH B TOPEIKY
B KadyecTBe Oy(epHOro ra3a BBOAUTh KCEHOH?

33 KaknMu 0COOEHHOCTSIMH IOJDKHBI 00J1a1aTh
3aKUraromme ycrporcrsa i gamn tuna J[HaT?

34 Kakue OMIIPA nienecooOpa3HO UCTIOIB30BATH IS
noakirouyenus Jtamn JIHaT k ceTu ¢ 3ameTHbhIMU
OTKJIOHEHUSIMH HATIPSKEHHS] OT HOMUHAIBHOTO
3HAYEHHUS?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BEME MJIHM BEITIOJHEHO MpEUMYIICCTBECHHO BEPHO.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITU 3a/IaHUE NMPEUMYILECTBCHHO BBITIOJIHEHO.

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJJaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIITOJIHEHO.

KM-12. UccanenoBanne rapMOHHY€CKOI0 COCTABAa TOKA MOTPedIeHHsI HMITYJIbCHBIX
HCTOYHHUKOB MUTAHMSA ISl CBETOANO/10B

DopMbI peaiM3anuu;

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa npoBeaeHHsi KOHTPOJBLHOr0 MeponpusaTus: CTyAeHT NEMOHCTPUPYET PE3YJbTaThl
BBINIOJIHEHUS J1TabopaTopHON paboThl. OTBewaeT Ha BOIPOCHI IIPEHojaBaTeNs M0 O(GOPMICHHIO
1abopaTopHOil paboThI, OJYYEHHBIM pe3ybTaTaM U TEME IIPOBEACHUS PaOOTHI.

Kparkoe conepxanue 3ajaHus:
1. ITpu BKJIFOYEHHUHU CBETOIMOIHOTO MOJYJISl C HCTOYHUKOM IUTaHUS MOJKIIOYHATH
M3MEpUTENIbHbIE TPUOOPHI M HICTOYHUK NMUTAHUS COTJIACHO cXeMe puc. 1.

2308 1 _\ a0
50Ty

CaeToanonssit moayms
»

Figure 1 Puc. 1 Cxema 3KCNepMMEHTa/IbHOM YCTAaHOBKM AN1A UCCe[,0BaHUA rapMOHUYECKOro COCTaBa TOKa notpebaeHua UN
n CM.

2. CHATB MOKa3aHUS U3MEPUTEIbHBIX TPUOOPOB P HOMUHAILHOM HaNpsDKEHUH MUTArOIIEH
cetu B ycraHoBuBiemcs pexume padotsl CM (Uc, Ic, Pakr, PF, Icx , Ucn.

3. Onpenenuts knacc TC B coorBerctBue ¢ 'OCT 30804.3.2-2013.

4. Ilpu nomo1u ocuusuiorpaga BEIBECTH Ha SKpaH KPUBYIO CETEBOT0 TOKA U IPUMEHUTH K HEl
BCTPOCHHYIO (PyHKIMIO ObIcTpOro npeodpazoBanus Oypne.

5. Ucnonp3ys Kypcop ociuiiorpada CHATh OKa3aHUs CIEKTPAIBLHOTO COCTaBa TOKa
notpedyeHus.

6. CocTaBUTh MPOTOKOJ UCIIBITAHUS HA COOTBETCTBHE BhiOpaHHOMY Kilaccy TC mo 'OCT
30804.3.2-2013.

7. Ilo pe3ynapTaTaM U3MEPEHUN COCTABUTD 3aKJIIOYEHNE O COOTBETCTBUU HUCIIBITAHHOTO
komruiekta TpedosanusMm ['OCT 30804.3.2-2013.

8. CocTaBUTh MMCHbMEHHBIN OTYET, COAEPIKAUN CXEMY U3MEPUTEIIBHON YCTAHOBKH, IIEPEUYEHb
000pyI0BaHUSsl, ONMCAHNE KOMIUIEKTa, TIOKAa3aHUs U3MEPUTENbHBIX TPUOOPOB, ONpeaesieHIe
kiacca TC, mpoTOKOJ UCTIBITAHHUS, 3aKIFOUEHHUE.

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:
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YMeTh: paccuuThiBaTh JIUHEWHBIC 1.Yem onpenensroTcs HOPMbI IO TAPMOHUYECKOMY
AIIEKTPUYECKUE LIETIH cocTaBy Toka norpediuenus B coorserctaue ¢ [OCT
30804.3.2-2013?

2.Ha 4To BAMSIOT HEeNMHEHHbIE HCKaXXEHHUS (DOPMBI TOKA,
KOTOPBIN MOTPEOIISET U3 CETH KOMIIEKT?

3.Yem OTIIMYAIOTCA U KaK CBsI3aHBI MEXKAY COOOH moHas
Y aKTHBHAs MOLTHOCTH?

4.Yemy KpaTHa 4yacTOTa BBICIIMX FAPMOHHUK TOKa
notpebaeHus?

5.C nomol1pk0 Kakoro npudbopa B N3MEpUTEIbHON
YCTaHOBKE ITPOBOJUTCS UCCIIEOBAHUE CIIEKTPAIBLHOIO
COCTaBa TOKa MoTpedaeHus?

6.C MOMOILBIO KaKOT'0 3JIEMEHTa CXEMBI B
MU3MEPUTENIBHON YCTaHOBKE MPOBOJIUTCS UCCIIEA0BAHNE
CIIEKTPAJILHOT'O COCTaBa TOKa MOTpedIeHus?

7.Kak cBsi3aHBI MOKa3aHust ocuuyuiorpada ¢ BeTHIHHOMN
TOKa, IPOTEKAIOIEro B ceTH?

8.Uro Takoe KodpUITUEHT MOIITHOCTH?

9.Yro BnmsieT Ha BeNHMUMHY K03 punmenTa MmouHoCTH?
10.YTo BbI3bIBAET HENMHEIHBIE UCKAXKEHUS TOKA
norpebdienus’?

11.Yem omnpenensrorcs HOPMbI 10 TAPMOHUYECKOMY

cocraBy Toka morpediienus B cooterctBue ¢ [OCT
30804.3.2-20137?

Onucanne MKAJbI OIICHUBAHUS:

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00'beMe WJIH BBHITIOTHEHO MPEUMYIIECTBEHHO BEPHO.

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CITH 3a/IaHUE NMPEUMYIIECTBEHHO BBITIOJIHEHO.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIMOJIHEHO HEBEPHO WITU MPEUMYIIIECTBEHHO HE BBIMOJIHEHO.

KM-13. Pacuyét cxeM BK/JII0YeHHS HCTOYHMKOB ONITHYECKOI0 U3/ Ty4eHU s

®opmbl peasuzanun: [IpoBepka kagecTBa opopMIICHUS 3aaHUS

Tun KoHTpoBLHOr0 Meponpusitusi: Pacuetno-rpaguyeckas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeeHUs KOHTPOJILHOro Meponpusitusi: CTylEeHT MOAPOOHO pacCKa3bIBaeT, Kak
BBIMOJHSUICS K&K/l IMYHKT pacdyeTHOTO 3aJaHus, KaKhHe METOJAbl pacueTa HCIOJIb30BalINCh B
IIPOLIECCE BBIIIOJIHEHUS, OTBEYAET HA 3aJJaHHBIE EMY BOIIPOCHI.
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KpaTtkoe conepxkaHue 3a1aHusi:
J11s BBIOSTHEHUS pacYETHOTO 3aJJaHUsI HEOOXOIUMO:
* MoA00paTh UCTOYHUK MTUTAHWS,
* paccuMTaTh HOMUHAJIbHYIO aKTUBHYIO MOIIIHOCTb, MOTPEOIIIEMYIO U3 CETH;
* paccuMTaTh Ha Kpasx paboyero Auana3oHa CeTeBOr0 HANPSKEHUS MOTHYO MOIITHOCTD,
noTpedIIIeMYIO U3 CETH.

Br160p ncrouHrka nutaHus A0JKEH ObITh apryMeHTupoBan. [lon aprymenTanueit
MO/Pa3yMeBaETCs aHAIN3 BXOAHBIX M BBIXOJAHBIX MapaMETPOB UCTOUHHMKA MTUTAHUS, €TI0
KOHCTPYKTUBHOT'O HCIIOJHEHUS U 001acTy puMeHeHus. J{oKHO ObITh pacCCMOTPEHO HE MeHee
JIBYX aHAJIOTOB.

Pacuér HoMUHaTBPHON aKTHBHON MOIIHOCTH M MOJIHBIX MOIIHOCTEH MOTPeOIeHNS Ha KpasiX
CETEBOI0 Juana3oHa JOJDKCH YYUTHIBATh XapaKTEPUCTUKHA NCTOUYHUKA TUTAHUS U TapAMETPhI
Harpys3KHu.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

VYMeTb: paccuuThIBaTh JMHEWHBIE 1.Kakum 06pa3om npou3BOAMICS MOUCK
AIIEKTPUYECKUE LIETIH MOIXOIALIEr0 UCTOYHHUKA MUTAHUsA?
2.11o xakuM napameTpam NoJA0MPaICch UCTOUHUKH
NUTaHUsA?

3.ITouemy ObUTM BEIOpAHBI IPUBEICHHBIC B PACUETHOM
3aJlaHuU UCTOYHHUKY MUTAHUsA?

4.Yto Takoe k03 (PHUIIMEHT MOITHOCTA UCTOYHUKA
nutaHus’?

5.Yrto Takoe Ko3(pUIIUESHT MOJIE3HOTO NCHCTBHS
WCTOYHUKA MTUTAHUS?

6.Ha xakue xapakTepUCTUKH B TEXHUUYECKOU
JOKYMEHTAIlMU HEOOX0ANMMO o0paliaTh BHUMaHUE TS
BBITIOJTHEHUS PACUETHOTO 3a/1aHUs?

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus: 3aoanus 6 npoyenmax.: 95
Onucanue xapakmepucmuku gpinonnenus 3nanusa: OueHka "oTINYHO" BBICTaBIISETCS, €Clii Obl1a
BEPHO PACKPBITAa CYTh U COJIEPKAHUE PACUETHOTO 3a/laHusl, COOII0/IEHA JIOrHYecKas
MOCJIeI0BaTENbHOCTh pacyera, B pacueTe HeT OMNOOK, ObUIM JaHbI YETKHE OTBETHI Ha BCE BONPOCHI,
3aJJaHHBIE IIPETIOaBaTEIIEM.

Ouenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 8vinoanenus 3uanus. OueHka "Xopomnio" BbICTABISETCA €CIIH, €CIIN
ObLIa BEPHO PACKPBITA CYTh M COJIEPKaHUE PACUETHOTO 3aJaHHsl, COOJIIO/ICHA JTIOTUYecKas
MOCIIE0BATENbHOCTh PACUYETa, B pacueTe HET OMNOO0K, ObIIN JaHBI OTBETHI HA BCE BOIIPOCHI,
3aJJaHHBIE IIPETIOAAaBaTEIIEM.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
eciii ObliIa BEPHO PACKPBITA CYTh U COACPIKAHUE PACUETHOTO 3a/1aHusl, COOJIOICHA JIOTHYeCKast
MOCJIeTOBATEIbHOCTh PacyeTa, B pacueTe HET OMMOO0K, ObUIH JaHbI OTBETHI Ha MIOJIOBUHY BOITPOCOB,
3aJJaHHBIX TIPSO IaBATEIICM.

Oyenka: 2
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Onucanue xapaxmepucmuxu evlnoaneHus 3Hanus: OLeHKa "HeY0BIETBOPUTEIBHO" BHICTABIISAETCSA
ecyu coOroaeTcs X011 Obl OJTHO U3 MEPEUHUCICHHBIX YCIOBUMN: -3aJaHIE BBIITOJIHEHO HEBEPHO UITU
MPEUMYIIECTBEHHO HE BBITIOIHEHO; -OblJla HEBEPHO PACKPHITA CYTh M COACPKAHKE PACUCTHOTO
3aJjaHus; -He COOII0IeHa JIOTHYECKasl MIOCIIeI0BAaTeIbHOCTh PAacueTa; -B pacyeTe MPUCYTCTBYIOT
OIIMOKY; -He OBLIN JIaHBI OTBETHI HA TIOJIOBHHY BOIPOCOB IMPETOaBaTelIs.

JJ1s1 KypcoBoro npoexkra/padorbl

7 cemecTp
I. Onucanue KIVKP

Pacuer KOHCTPYKTMBHBIX ©IapaMETPOB U XapaKTEPUCTHK PTYTHOI'O pa3psAHOIO HCTOYHUKA
ONTUYECKOT0 U3ITyYeHUS

11 Ilpumepul 3a0anus u memol padomaot

[Tpumep 3amanus
1.ITo MCXOAHBIM JAaHHBIM PACCYUTATH BAPHAHTHI JIAMII.
1.1. PaccunTarh NpUHATHIE TOMYILEHUS U OTPAHUYEHUS.
1.2. PaccuuTath 35IeKTpHYECKHE TApaMEeTPhI U BBITOIHUTD MPEIBAPUTEILHBINA 0OTOOD
BapHUaHTOB.
1.3. PaccuuTarh CBETOBOI ITOTOK M CBETOBYIO OT/AA4y JIaMII M BEIOPATh ONTUMAIIbHBINA BapUaHT.
2. PaccunTath TEMI0BOM pekuM KOJIObI sl 3-X BapUAHTOB JIaMIl ¢ Hau0oJiee BEICOKOM
CBETOBOM OTJayeH.
3. BeIOpaTh TUI 1 KOHCTPYKIIMIO JIEKTPOIOB.
4. BBIMOHUTB 3CKU3 JIAMITBI.
5. I1oAroTOBUTH MOSICHUTENIBHYIO 3aIIUCKY.

TemaTuka KII/KP:

Pa3zpaboTka KOHCTPYKIIMHU M pacyeT XapaKTepUCTUK JIIOMUHECLIEHTHOH JIaMITbl HU3KOT'O 1aBJICHUS.
Pa3paboTka KOHCTPYKIIMU U pacyeT XapaKTEPUCTUK PTYTHOM JIaMITbl BBICOKOTO J1aBJICHUS THUIIA
JAPJL.

KM-1. KM-1
Onucanne WIKaJIbl OLEHHUBAHUSA

Ouyenka: 5
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vinonnenus snanus: OueHka 5 («OTIMYHOY), €CIIH 33aJaHUE MTOTYyIEHO
C O1o3/1aHueM He OoJiee yeM Ha 2 Hellenu

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHka 4 («XopoIoy), eciy 3aJaHie MoTy4eHO
C ono3aHueM He OoJiee YeM Ha 3 Hellelu

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka 3 («yI0BICTBOPUTEIBHOY), €CITH
3aJJaHKe TIOJYYCHO C OMO3aHueM OoJiee YeM Ha 3 Hellelu

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus sHanus: OneHka 2 («HeyI0BIETBOPUTEIHLHOY), €CITU

3aJIaHNAC HE BBIIIOJIHCHO
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KM-2. KM-2
Onucanue MKaJbI OEHHBAHUSA

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku evinoneHus 3uanusa: OueHka 5 («OTIUYHOY), €CIIU 33/1aHUE TTOIYUYEHO
C ono3JaHueM He OoJiee yeM Ha 2 Hellelu

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu gvlnoanerus 3Hanus: OueHka 4 («xopoluIioy), €clid 3a1aHUe MOTy4YeHO
C ono3iaHueM He OoJiee yeM Ha 3 Helenu

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: Onenka 3 («yIoBIETBOPUTEIBHOY), €CITH
3aJJaHKe TIOJYYCHO C OI03aHueM OoJiee YeM Ha 3 Hellelu

Oyenka: 2
Onucanue xapakxmepucmuxu evinoineHus sHanusa: OneHka 2 («HeymI0BISTBOPUTEILHOY), €CITU
3aJJaHUE HE BBITIOJTHEHO

KM-3. KM-3
Onucanue MWKaabl OLCHUBAHUSA

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8vinonnenus sHanusa: OneHka 5 («OTINYHOY), €CIIU 3a/laHue TOTYyYeHO
C OIIO3JaHHMEeM He 0oJiee yeM Ha 2 HeASIu

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 4 («XopoIoy), eciy 3aJaHue MOIy4eHO
C OIIO31aHHeEM He OoJiee 4eM Ha 3 HEIEH

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHka 3 («yJI0BIETBOPUTEIBHOY), €CITU
3a/IaHKe MOJYUYEHO C OT03/IaHueM 0oJiee YeM Ha 3 Henenn

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIILHOY), €CITH
3aJIaHiE HE BBITTOJIHECHO

KM-4. KM-4
Onucanne WKAaJabl OLEHHBAHUSA

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vinonnenus snanus: OueHka 5 («OTIMYHOY), €CIH 33JaHUE MOTYIECHO
C OIO3/IaHUeM He 0oJiee YeM Ha 2 Helleu

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHka 4 («X0poIoy), eciy 3aaHie MOTy4eHO
C Omo3/IaHueM He OoJiee YeM Ha 3 Helenu

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHka 3 («yI0BJIECTBOPUTEIIBHOY), €CIU
3aJlaHue MOJYYEHO C OMo3JaHueM OoJiee ueM Ha 3 Helenu

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIIEHOY), €CITU
3aJJaHUE HE BBITIOTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

. Ymeeporcoaro:
OK3AMEHAIIMOHHBIM BUJIET Ne 8 / 3as. kagheopoii
Kadenpa: CBETOTEXHUKHU

M3H 2uons 2021 e.

JucnumnmHa: VIcTOYHUKH ONITHYECKOro
W3ITyYeHHS.

PaxkynpTeT: DnekTpoHHoN TexHuku PO

1. HpI/I‘II/IHBI BbIXOJla U3 CTPOs JIaMIT HaKaJIMBaHUA.

2. MeracTaOWIBHBIC ATOMBI; 3aBUCMMOCTh CEUCHHS UX BO30YKICHHS OT SHEPTUH AJIEKTPOHA (Ha
MIpUMEepe aToMa PTYTH).

IIpoueaypa nposenenust

[Tponienypa mpoBeaeHHs SK3aMEHA COOTBETCTBYET IOJIOXKEHUIO O INPOMEXKYTOYHOH aTTecTalnuu
oOyyatomuxcst B8 ®I'bOY BO "HUY "MDU" no nporpammam OakaiaBpuara, CHelMaIuTeTa U
maructpatypsl [ CMK-9.1.3-04-2020 m.7.

1. Ilepeuens komnemenyuil/uHOUKAMOpPo8 u KOHMPObLHBIX 6ONPOCOE NPOBEPKU PE3YIbINAN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Muankarop: NJ{-4nk-1 Bnageer HaBbIkaMy MPOEKTUPOBAHUS U pacueTa
COCTaBHBIX YacTel CBETOBOTO NMPUOOPa — ICTOYHUKOB M3JIYUYEHHUS U IyCKOPETYJINPYIOIUX
arnmnaparoB

Bonpocsl, 3aganus
1. Knaccugukaius HCTOUHUKOB ONTUYECKOTO U3TyUeHHUSI.
2.YpaBHeHHeE Ul TOKA MOJOKHUTEIBHOIO CTOJIOA IJIa3Mbl pa3psiia HU3KOrO JaBJICHMSL.
3.VpaBHeHue OanaHca yaelbHBIX MOIIHOCTEH B IJIa3Me MOJIOKUTENLHOTO CTOoI0a pa3psiia
HU3KOTO JTaBJICHHUS.
4. AMbunonspHast TUPQy3us 3apsHLKEHHBIX YacTUI] B LIMIMHIAPUYECKOH M1a3Me HU3KOTOo
JaBJICHUSI B TPYOKE C HEMPOBOIAUIMMH CTEHKAMH.
5.PaagnanbHOE 37EKTPHUECKOE MOJIE B IIa3Me MOJIOKUTEIBLHOIO CToI0a pa3psiia HU3KOro
JTABJICHUSI U €r0 POJIb B IBUKEHHUH 3apsA10B K HEMPOBOISALINM CTEHKAM pa3psiIHON TPYOKH.
6.IToaBmxHOCTD U JipetihoBast CKOPOCTH FNEKTPOHOB B IJ1a3Me HU3KOT'O IaBJICHHUS.
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7.YacToTa ynpyrux coylapeHui 3JeKTPOHOB C aTOMaMH U JJIMHa CBOOOIHOTO mpobera
3JIEKTPOHOB B IIJIa3Me Pa3psia HU3KOTIO JABJICHUS.

8. TemmiepaTypsl 35ekTpoHOB Te u raza Tr B pTyTHO 11a3Me HU3KOTO JAaBJICHHUS.
9.0cHOBHBIE CBOMCTBA I71a3Mbl IOJI0KUTEIBHOIO CTOJ0a pa3psiia HU3KOTO JaBJIECHUS.
OyHKIUS paclpeieNeHus JIeKTPOHOB 10 3Heprusim fe(g).

10.bananc sHeprun (B OTHOCUTENIBHBIX €AMHULAX) B IIJIa3Me pa3ps/a B apax pTyTH
(muarpammel b.H.Knsipdenbna). Bnusnue naBienus mapoB pTyTH U INIOTHOCTH TOKa Ha OajlaHC
JHEPruu.

11.0cHOBHBIE CTIEKTpaIbHBIC JIUHUN aTOMA PTYTH.

12.Ilpsimas u ctyneH4aras nonnsauuu. CedyeHne NpsMON MOHU3ALUHU U €€ 3aBUCUMOCTb OT
SHEPrUH JIEKTPOHA.

13.BeIpaxkeHue AJ1s BEpOSITHOCTH TYIIEHUS BO30YKICHHUs aTOMa C BEPXHET0 YpOBHS Ha
HIKHHM.

[TpuBenuTe NpUMEpBHI.

14.BeipaxkeHne 1711 BEpOSITHOCTH BO30YKICHHSI aTOMa C “HM)KHEr0” YpOBHS Ha “BEpXHHMA .
[TpuBecTu mpumepsI.

15.11psimoe u cryneHuaToe Bo30yKJE€HHE aTOMOB 3JIEKTPOHAMHU B I1JIa3M€ HU3KOTO JTABJICHHUS.
CeueHus BO30YXIEHUS U U3 3aBUCUMOCTHU OT YHEPTUU JIEKTPOHA.

16.Tymamue coymapeHus 3JIEKTPOHOB C BO30YKICHHBIMH aTOMaMH.

17.MexaHu3M U3Iy4eHUs: aTOMOB, BPEMs )KU3HU BO30YKJIEHHOI0 aroma. Pe3oHaHncHoe
U3ITy4EHUE.

18.MeTacTabuibHbIE ATOMBI; CEYEHHS BO30YKI€HHsI METaCTaOMIIbHBIX YPOBHEH.
19.Heynpyrue cTOJIKHOBEHHUSI 3JIEKTPOHOB € aTOMaMU. Y 1apbl IEPBOIO U BTOPOTO pojia.
20.Ynpyrue CTOJIKHOBEHUS JJIEKTPOHOB ¢ aToMaMu. CedeHus ynpyrux coylapeHui U ux
3aBUCUMOCTb OT CKOPOCTH 3JIEKTPOHA.

21.IIpuunHBl IEperopaHus Teja Hakajga U CPOK CIyXKObI JJaMIT HaKaJIUBaHUS.

22.Cserossbie otnaun JIH u I'JIH.

23.Poub ranorenos B I'JIH.

24 .I'anorennslie namibl Hakanueanus (I'HJI): nmpuHmn paboTel 1 KOHCTPYKIUSI.

25.01 4ero 3aBUCAT TEIUIOBBIE MOTEPHU YEpe3 ra3 B JIaMIle HaKaIUBaHUS; CIIOCOOBI UX
CHU)KEHHUSL.

26.0co0eHHOCTH W3Iy4YeHHUs crnupaiu. I'eomeTpuyeckue nmapaMeTpsl U CBETOBas OTava
CIIUpPAJIU B BaKyyMe.

27.I'eomeTpuueckue napamerpsl (d,l) u cBeroBast oTnava uaeaIbHON HUTH B BaKyyMe.
28.YcTpoiicTBO, MPUHLMI pabOThl U OCHOBHBIE Y3JIbl JJaMIIbl HAKaIUBaHUSI.

29.“YepHoe Ten0” U €ro CeKTpalibHasi MHTEHCUBHOCTb; U30TepMbI U (hopmyna [Inanka.
30.TexHuueckue U FKCILTyaTallMOHHbIE TapaMeTPbl HICTOUHUKOB ONTUYECKOTO H3TY4YEeHHUS.
31.MHTerpanbHOe ypaBHEHHE OanaHca 3apsKeHHBIX YaCTHIl B OJIOKHUTEIBHOM CTONIOE pa3psaa
HU3KOTO JTaBJICHMUS.

32.Hacplmaromuye 1 HEHACHIIAOME TIapbl METAJUIOB. 3aBUCHMOCTb JIaBJIEHUS MapOB PTYTH
OT TEMIEPATYPhI XOJIOJHON TOUYKH; KaIljIsl pTYTH U amalibrama.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.B pacuerax npuHMMAETCs, YTO 3JIEKTPOHBI B IUIa3MeE pa3psiia HU3KOrO JaBJICHUS
pacripeiesieHbl 10 YHEPTUAM B COOTBETCTBHH € (OPMYIIOi
OtBerTsI:
a) ®epmu-/upaka;
0) boze-DiinmTeiina;
B) IIyaccona;
r) MakcBemia.
BepHnplii otBeT: 1) MakcBenia.
2.Kaxoii aemMeHTapHbIl IpOLecC MPUBOAUT K BO3OYKICHUIO HEUTpaIbHOTro aToMa?
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OTBeThI:
a) Yrpyroe coyaapeHue 3JIeKTpOHa ¢ aTOMOM;
0) Ynap 1-ro pona pojia 31€KTpoOHa C aTOMOM;
B) Heympyroe Tyiaiiee coyapeHue 3JIeKTpOHa ¢ aTOMOM;
r) Yaap 2-ro poja 3J€KTpOHA C aTOMOM.
Bepnsiii otBeT: 6) Yaap 1-ro poaa poaa 3JIeKTpoHa ¢ aTOMOM.
3.Y Kakoro MCTOYHHMKA ONTUYECKOTO U3JIyUYEHUs camasi HU3Kas CBETOBas oTaaqa’?
OTtBeTsI:
a) JIH;
6) I'JIH;
B) JUJI;
r) KJUJL.
Bepnpsiii otBert: a) JIH.
4. Yupyruit ynap - 3To
OTBeTHI:
a) Coynapenue, mpu KOTOPOM CyMMa KMHETUYECKUX SHEPTUH IIEHTPOB TSHKECTH
COYAApAIOLIMXCS YACTHI] 10 U MTOCIIE COYIapEHUs OCTACTCSI HEU3MEHHOM;
6) Coynapenue, py KOTOPOM CyMMa KHHETUYECKUX YHEPTHI LIGHTPOB TSKECTH
COYAApAIOLIMXCS YACTHIL 10 U MTOCIIE COYIapEHHs U3MEHSETCS;
B) Coynapenue, mpyu KOTOPOM UMITYJIbC CUCTEMBI COYAAPSIOUIUXCS YACTHIL JI0 U TIOCTIE
CoyAapeHusi U3MEHSAETCS.
Bepnpsiii otBet: a) Coynapenue, npu KOTOPOM CyMMa KHHETHYECKHUX YHEPTHid LIEHTPOB
TSYKECTH COYJApSIIOIIMUXCS YaCTHUIL 10 U MOCJIE COYJapeHUsl OCTaeTCsl HEU3MEHHOM.
5.K Tumnam nroMUHECIIEHIIMN HE OTHOCUTCS:
OTBeTHI:
a) TpubosroMUHECIICHIINS,
0) XeMOJIOMUHECIICHITHS;
B) POTOIIOMUHECIICHIIUS;
r) MarHuToOTFIOMUHECIICHITHS.
BepHblii oTBET: I) MarHUTOIIOMUHECIICHIIMSL.
6.Mlonun3anus HEeBO3MOXKHA B ClTy4yae
OTBeTsI:
a) TyIIAUIEro COyIapeHusl 3JIEKTPOHA C aTOMOM;
0) HEeynpyroro coyaapeHus atomMa ¢ (poToHOM;
B) COy/IapeHUs IByX aTOMOB;
I') coyapeHus 1-ro pojia aToMa ¢ HOHOM.
BepHblii 0TBET: a) TymIalero coyJJjapeHus JIeKTpoHa ¢ aTOMOM.
7.3a cyeT 4ero NpOUCXOAUT YCKOPEHUE JIEKTPOHA B DJIEKTPUUYECKOM IT0JIe?
OTBeTHI:
a) 3a cYeT rpaJIueHTa KOHIIEHTPALUH;
0) 3a cyeT JeiCTBUS KyJTOHOBCKUX CHII,
B) 3a CUET TpaJAMEHTa TEMIIEPATYP;
T) 3a cyeT JaeicTBus cuiibl MakcBesia.
Bepublii oTBeT: 0) 3a cueT 1eHCTBUS KYJIOHOBCKUX CHIL.
8.I1ma3mMa HM3KOro TaBIIEHUS SBIISIETCS HEU30TEPMUYECKOM. DTO 03HAYAET, YTO
OTBeThI:
a) TeMIlepaTypa CBOOOHBIX 3JIEKTPOHOB paBHA TeMIIepaType HEUTpaIbHBIX aTOMOB;
0) Temriepatrypa cBOOOJHBIX AJIEKTPOHOB BBIIIE TEMIIEPATypbl HEUTPAJIbHBIX ATOMOB;
B) TeMIiepaTypa cBOOOIHBIX 3JIEKTPOHOB HUKE TEMIIEPAaTypbl HEUTPAIbHBIX aTOMOB;
I') Bc€ CBOOOHBIE IEKTPOHBI B IJIa3Me HU3KOTO JaBJIEHUS IBUXKYTCS C OJUHAKOBOMH
CKOPOCTBIO.



BepHnbiii oTBeT: 0) TemiiepaTypa cBOOOIHBIX JIEKTPOHOB BHIIIIE TEMIIEPATYPHI
HEUTpAIbHBIX aTOMOB.

9.Cy1ecTByeT JIM B TU1a3Me€ HU3KOTO JaBJlICHUS OallaHC 3apsyKeHHBIX YacTull?
OTtBeTsI:

a) J1a, UHTETPaJIbHBI;

0) 11a, JIOKaJIbHBIN;

B) HET.
BepHsiii oTBET: @) 1a, HHTETPATbHBI.

10.13 xakoro maTepuana u3roraBauBaroTcs konosr ['JIH?
OTtBeTsI:

a) YBHOJIEBOE CTEKJIO;

0) MOJTMOIEHOBOE CTEKJIO;

B) K€paMHMKa;

T') KBapII.
BepHubliit oTBeT: T) KBapil.

11. Onucanue wikanvt ouenusanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, UETKO CPOPMYTUPOBAHHBIE OCOOEHHOCTH MPAKTUUECKUX PEIICHUIA.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: PadboTa BeinmoiHeHa B pamkax "0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUS BBIIIOJHEHA BEPHO. HA BOMPOCHI YIIIYOJIEHHOTO YPOBHS.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
MIPEUMYIIECTBEHHO HETPaBUIHHO.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

OreHka BbICTaBIsIETCS B COOTBETCTBUU C [lomoxeHnem o OalIbHO-pEUTHHTOBOM cHcTeMe s
crynentoB HUY "MOUW" Ha ocHOBE CeMECTPOBOM M aTTECTAIMOHHON COCTaBIISIONIMX.

7 cemecTp
®DopMa NPOMEKYTOUYHOM aTTecTaluu: DK3aMEH

IIpumep Ounnera

Ymeeporcoaro:

3AUETHBIW BUJIET Ne 10 / 3as. kagpedpoii

ey Kadenpa:  CseroTexHUKH
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10 aneaps 2022 2.
JuctummuHa: ICTOYHUKY ONTHYECKOTO U3ITY4CHHUSL.

@PaxynpTeT: DneKTpoHHON TexHuku PO

1. BayaHc 3Hepruu B IuiazMe paspsjia HU3KOTO U BBICOKOTO JIABJICHUS
(muarpamma Kisipdenbna).

1. Tpunnun petictus HJIB/I, ee KoHCTpYKIMH 1 OCHOBHBIE Y3IIBI,
JTaBJICHUS IAPOB HATPHSI U PTYTH.

IIpoueaypa npoBenenust

[Tponienypa mpoBeaeHHs 3K3aME€HA COOTBETCTBYET IOJIOXKEHUIO O INMPOMEXKYTOYHOH arTecTanuu
oOyuaromuxcst B ®I'6OY BO "HUY "MOU" no nmporpammam OakaiaBpuaTa, CHELMATUTETa U
maructpatypsl I[I CMK-9.1.3-04-2020 11.6.

1. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbHAN 06
0C80eHUA OUCUUNTUHDL

1. Komnerenmust/ Unaukarop: MJ{-4nk-1 Bnaneer HaBblkaMyu IPOEKTHUPOBAHUS U pacyeTa
COCTaBHBIX YacTel CBETOBOTO MPUOOPA — HICTOYHUKOB M3JIY4YEHHUS U yCKOPETYIUPYIOMIUX
anmnaparoB

Bomnpocel, 3axanus
1.CtpykTypa 1yru HMIMHIpUYECKOM ropenku Jammnsl BJl; paguanbHoe pacnpenenenne
TEMIIEpaTyphl AYTH.
2.Crenenb noHu3anuu miasmel. Beisog popmynsl Caxa-Orrepra.
3.CreKTp ONTHYECKOTO U3JIY4EHHs PTYTHOM IJIa3Mbl BBICOKOTO JaBJcHMs. BiusHuEe Ha CIIEKTp
BEJIMYMHBI Pa3psAHOIO TOKA.
4.®axTopsl, BIUAOLIME HAa (OPMY, HHTEHCUBHOCTb M LIMPUHY CIIEKTPAIbHON JIMHUY B IJIa3Me
pazpsna BJI.
5.PryTHBIE TpyOUaThIe 1aMIibl BeIcoKoro fasneHus (tuna JAPT); koHcTpykius, rabapuTsl U
CBETOTEXHUYECKUE XAPAKTEPUCTHUKHU.
6.bananc sHeprum B 1miaa3me pTyTHOI Jamibl pa3psiia Beicokoro aasinenus ([PT).
7.¥YcrpoiictBo u npunHuun padots! JPJI. Koncrpykmus, ocHoBHbIe y31bl. Hanonnenue
TOPEJIKH, CBETOTEXHUYECKUE XapAKTEPUCTUKHU.
8.Jlromurodopst B JIPJI. CBeToBas otnava aMibl U "KpacHOE OTHOIICHHE.
9.Haznauenue BHerHel konoObl B /IPJI. TpeOGoBanus Kk ee HallOJIHEHHUIO.
10.ITpuntun aeiicteus MI'JI. TpeboBaHus K U3ITydarOMIAM 100aBKaM U XUMHYECKUM
COCIMHECHUSIM.
11.Pons 6ydepnoro raza 8 MI'JI. JloctonHcTBa pTyTH Kak OydepHOro rasa.
12.0cnoBublie Tunbl MI'JI: X KOHCTpYKLIKMH, TpeOOBaHUS K TEMIIEPATypaM CTEHOK FOPEIKH.
13.BnustHue qaBieHMsI TapoB PTYTH M U3ITyYArOIIUX J00aBOK Ha criekTp m3nmyderns MIJL.
14.ITomxuratontue siektpoas! B namnax JIPJI u MI'JIL. Mx naznauenue. BeiOop pesuctopa B
LEMN MTOKUTAOIIEr0 3JIEKTPOIA.
15.IIpunuun padotsl HJIB/I, KOHCTpYKIMS U OCHOBHBIE Y3JIbl, AaBJICHUS NAPOB HATPHS U

PTYTH.
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16.CnexTp, cBeTOBast OTJa4a, [IBETOBAsi TEMIIepaTypa U OOLIUI MHJEKC LIBETOIepeIau B
HJIBJI 1 nx 3aBUCUMOCTH OT TeMIEPATypbl XOJIOJHON TOUKH.

17.J1aBneHue napoB HATPUsS U PTYTU B 3aBUCUMOCTH OT IPOLIEHTHOT'O COCTaBa aMallblraMbl U €€
TEMIIepaTypBbl.

18.Meramnokepamuueckue y3iusl (MKY) HIIB/.

19.YpaBHeHHE TOKaNBbHOIO MOHU3ALMOHHOTO paBHOBecHs B I1azMe BJ[. Mexanusmsl
pexkoMOuHanuu B rmasme B/I.

20.TpeboBanus k BHemHel koiaoe HJIB/I u k ee HamomHeHU!O.

21.0cHoBHble TUNBI U KOHCTpYKUMKU HIIBJI 1 nx cBeTOTEXHUUYECKUE XapaKTEPUCTUKH.

22 . TemmiepaTypsl 35ekTpoHOB Te u raza Tr B pryTHO# 11a3me Hu3Kkoro AasiaeHus (HJI) u
BbICOKOTO AaBienus (B/I).

23.0cHOBHbIE CBOWCTBA IJ1a3MbI MTOJIOKUTEIHLHOTO CTOJI0a pa3psaa HU3Koro nasieHus B JIJI.
24 MeTtacTaOWIIbHbBIE AaTOMBI PTYTH, UX poiib B JIJI HU3KOrO NaBiaeHMs.

25.01 kakux (HaKTOPOB 3aBUCHT YACIBbHBINA IMOTOK U3JTy4CHHs pe30HAHCHOU TMHUU D254 B
pryrtHO# JIJI HU3KOTrO NaBneHus?

26.YCcTpOICTBO, KOHCTPYKLMSA M IPUHIUI JEHCTBUS JIFIOMUHECLIEHTHBIX JIAMII.
27.9nextpoas! B JUUI: Ha3HaueHHE U KOHCTPYKLUSI.

28.®u3nuecKue npoLecchl, NPUBOIAIINE K CHIKEeHHIO Te u k Bo3pactanuto Tr, npu
IIOBBIIICHUU J1aBiIeHHs mapoB prytu ot HJI k B/I.

29.Ha3znauenue momunodopa B JIJI; Tunsl 1roMMHO(DOPOB, HX CBOKMCTBA U CIIEKTPAIbLHBIC
XapaKTEPUCTHUKHU.

30.Ponb uHEpTHOrO ra3a; ero JaBj€HUE U BIUSHUE Ha CBETOBYIO oTAaudy JIJI.
31.bakrepuniHble pTYTHBIE JaMIIbl HU3KOTO JaBieHUs. OCHOBHbBIE Y3JIbl, TEXHUUECKUE U
SKCIUTyaTallMOHHBIE XapaKTEPUCTUKH.

32.3aK0H 3JIEKTPOMArHUTHONW MHAYKIMHA. MarHuTHBIA NOTOK M MarHUTHAsi MHAYKLUS, UX CBA3b
C MHAYIIMPOBAaHHBIM B K0J10€ HampsbKkeHueM u TokoMm B BU unaykrope.

33.1HnyKunoHHast JIOMUHECHEHTHas Jlamnia ¢ BY HHAYKTOpOM B MOJOCTH pa3psaIHON KOJIObI
(Philips, GE). Ilpuniun paboTel, KOHCTPYKLUS, OCHOBHBIE y3JIbl, CBETOTEXHUUECKUE
XapaKTEPUCTHUKHU.

34.MlHAyKIMOHHBIE JTaMITbl TPaHC(HOPMATOPHOTO TUIA C 3AMKHYTHIM MarHUTOIIPOBOJIOM
(Endura/Icetron). [IpuHiun paboThl, KOHCTPYKLUS JIAMIIbI, YaCTOThI BO30OYKIEHUS,
CBETOTEXHUYECKHE XapaKTEPUCTHKHU.

35.bananc sHEPruM MIa3Mbl MOJIOKUTEIBHOTO CTOI0a IPU Pa3IMUHBIX JABJIEHUSAX TAPOB PTYTU
U pa3HbIx Tokax (auarpamma b.H. Knspdenbaa).

36.CoBpemMeHnHble TuIibl JtoMuHeceHTHbIX Jamn (KJIJI, sneprosxkonomuunsie JUT): ux
KOHCTPYKILIMHU, MOITHOCTH M CBETOTEXHUYECKUE XapPAKTEPUCTHKH.

Matepuainbl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.HJIB/I oTHOCHTCS K
OTBeThI:
a) UICTOYHMKaM CBETa BBICOKOIO JaBJICHNUS;
B) PTYTHBIM pa3psIHBIM JaMIlaMm;
I') TETJIOBBIM UCTOYHHKAM CBETa;
1) UICTOYHHKaM CBETa, padOTalOIIMM Ha CBEPXBBICOKUX YaCTOTaX.
BepHblil 0TBeT: a) HCTOYHMKAM CBETa BHICOKOTO JIaBJICHUSI.
2.YTo0 ciy’KUT UCTOYHUKOM IapOB PTYTHU B pa3psiiHbIX Jammnax? (Bo3MoXHO HECKOIBKO
BapHaHTOB OTBETA).
OtBerTsI:
a) JIOMHHOGOP;
0) oKCUI pTYyTH;
B) amMaJibrama;
T) Karis pTyTH.
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BepHblii 0TBET: B) amanbrama u r) Karis pTyTH.
3.B ocHOBe paboThl MHAYKIIMOHHBIX JIAMII JIEKAaT MEXaHU3MbI BO30YKI€HUSI MHAYKIIHOHHBIX
pa3psI0B HU3KOTO JAABJICHUS, OJUMHSIONIUECS 3aKOHY:
OTtBeTsI:
a) ['paBUTAallMOHHOTO B3aUMOJICUCTBUS;
0) DNeKTpUYECKUX CHJI B3aUMOJICHCTBHS MKy 3apsSKEHHBIMU YaCTUIIAMU;
B) Panes-/>xunca;
) DIEKTPOMarHUTHON UHIYKITUH.
BepHblii 0TBET: I') DJI€KTPOMarHuTHOM HHIYKIIMH.
4.Kakum 0ydhepHbIM ra3oM HUKOT/IA HE HAMOJIHSIOT JIIOMUHECLIEHTHBIE JJaMITbl HU3KOTO
naBjeHus?
OTtBeTsI:
a) aproH (Ar);
6) xucnopox (02);
B) HeoH (Ne);
r) kpuntoH (Kr).
Bepnpsrii otet: 0) kucinopon (O2).
5.B mna3me BBICOKOTO JaBlieHus OallaHC 3apsKEHHBIX YaCTUIl MOKHO 0XapaKTepHU30BaTh
dpazoii:
OTtBeTsI:
a) ““CKOJIBKO 3apsiKEHHBIX YaCTHUI] POJWIOCH B €TMHUYHOM 00BEME, CTOIBKO B 3TOH K€
eIuHuIE 00beMa B IOTH0JI0™;
0) “3apspKEHHBIC YACTHUIIBI POXKIAIOTCS B 00beMe pa3psijia, a MorudaroT Ha CTEHKE KOJIObI

B) “CKOJBKO B 00BEME POAUIIOCH 3apPAKCHHBIX YaCTHII, CTOJIBKO U peKOM6I/IHI/Ip0BaHO Ha CTCHKC

KOJIOBI”;

I) “3apspKEeHHbIC YaCTULBI POXKIAIOTCS HAa CTEHKAX, a HOru0aroT B 00beMe II1a3Mbl .
BepHblii 0TBET: a) “CKOJIBKO 3apsSKEHHBIX YaCTULl POJUIIOCH B €IMHUYHOM 00BEME,
CTOJIBKO B 3TOM e eJMHULe 00beMa U MOruoiI0”.

6.IloueMy y pTyTHBIX JJaMII BBICOKOT'O /IaBJIEHUS, HE MCIIONIb3YIONIUX JTFOMUHOGOP,

6axktepunyHast 3(p(HEeKTUBHOCTh HUXKE, YeM Y PTYTHBIX JIaMI HU3Koro AaBieHus? (Bo3moxHO

HECKOJIbKO BAPUAHTOB OTBETA).
OtBeTsI:
a) MOTOMY UYTO TOpeJIKa JIaMIT BEICOKOT'O 1aBJICHUS BBINOJIHEHA U3 KBaplia, KOTOPBINA HE
npo3payeH Ui yabTpauoIeTOBOrO AUana3oHa JUIMH BOJIH;
0) MOTOMY YTO B IJIa3M€ BBICOKOT'O /IaBJICHUS BEJIMKA J10JIs IIJIEHEHHUsI (JOTOHOB C AJTMHAMU
BOJIH 185 u 254 HwM;
B) IOTOMY 4YTO B IJIa3M€ BBICOKOT'O JJABJIECHMSI IPOUCXOUT YIIUPEHUE PE30HAHCHBIX JIMHUN
aToMa pPTyTH;
') IOTOMY YTO IJIa3Ma BBICOKOT'O JIaBJICHUS SIBISETCS U30TEPMUYHOM.
Bepubliil oTBeT: 6) HOTOMY YTO B IJIa3Me BBICOKOT'O JAABJICHHSI BEIMKA OIS MJICHEHUS
¢$oTOHOB ¢ JyiMHaMu BoJIH 185 u 254 HM; B) IOTOMY YTO B IJIa3Me BBICOKOTO J1aBJICHUS
IIPOUCXOJUT YIIMPEHUE PE30HAHCHBIX JIMHUI aToMa pTYTH.
7.Kak onpenenuTs CTENeHb HOHU3AIMH Tu1a3Mel B/1?
OtBeThI:
a) o popmyne Paiica;
0) c momorpio ypaBHeHust Caxa-Orrepra;
B) C MOMOIIBIO YpaBHEeHN MakcBesa;
I') UConb3ys Metoa “MON”.
BepHpriii oTBeT: 0) ¢ momotkio ypaBHeHus Caxa-Orrepra.
8.B pTyTHO} jaMIie HU3KOro JABJIEHMs C KalleJIbKON PTYyTH, UCIIOJIb3YEMON B KaUeCTBE
uctoyHuka Y ® u3iydyeHus, onTUMaibHOE AaBJIEHUE TAPOB PTYTH PaBHO
OtBeThI:
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a) 760 Mmm pr. CT.;

6) 1 Topp;

B) 5 Ila;

r) 1 Ia.
Bepnpiii otBer: 1) 1 Ila.

9.Yem ompenensercs 1aBleHUE NapOB PTYTU B JaMIIax HU3KOT'O JIaBJICHHUS?
OTBeTHI:

a) IaBJICHHEM WHEPTHOI'O Ia3a;

0) CKOPOCTBIO JIEKTPOHOB;

B) TEMIIEpaTypOi XOJI0IHON TOUKH;

I') TEMIEPATYPOIl JEKTPOHOB.
BepHeIii 0TBET: B) TEMIIEpaTypOil XOJIOAHOW TOUYKH.

10.Yem oriryaeTcs pa3psl BBICOKOTO JAaBJIEHUS OT pa3psiia HU3KOro JaBjiIeHUs?
OTtBeTsI:

a) paJuaJIbHBIM paclpeesIEHUEM TEMIIEPATYPhl B TOPEIIKE;

0) TeM, 4TO TeMIepaTypa NEKTPOHOB HUKE TEMIIEpPaTyphl Ia3a;

B) TEM, YTO TEMIIEpaTypa HOHOB HIKE TEMIIEPATyphl ra3a;

T) pacrpezeneHueM HanpsHKEeHUs 3JIEKTPUIECKOro OIS 0 OCH paspsija.
BepHblii 0TBET: a) paJuaibHbIM paclpeieIeHUEM TEMIIEPATYPhI B TOPEIIKE.

11. Onucanue wikanvt ouenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOEHHOCTH MPAKTHUECKUX PELICHHIA.

Ouyenka: 4
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: Padbota BeIogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BepHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTATKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUS BHIIIOJHEHA BEPHO. HA BOMPOCHI YIIIYOJIEHHOTO YPOBHS.

Oyenka: 2
Onucanue xapaxmepucmuxu 8vinoiHeHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
MIPEUMYIIECTBEHHO HETPaBUIBHHO.

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

OreHka BBICTABIsIETCS B COOTBETCTBUHM ¢ [lonoxkeHnem o OallbHO-PEUTHHTOBON cHCTEME st
cryaenToB HIY "MBOH" Ha ocHOBE CEMECTPOBOM M aTTECTALIMOHHON COCTABJISIOIINX.

8 cemecTp
®DopMa NPOMEKYTOYHOM aTTecTalMM: 3a4eT C OLIEHKOU

IIpumep Ounnera

| HUY | DKBAMEHALIMOHHBIN BUIET Nel | Vmsepocoaro:
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M3BU Kadenpa Ceerorexuuku 3as. kagedporii

27 mas 2019 2.

Huctunnuna: [TPA u cuctemsl ynpaBieHus
OCBCILIEHUEM

DakynpTeT DIEKTPOHHONW TEXHUKU

1. Haznauenue [TPA, ¢ynknuu, Bemmonasemsie [TPA.

2. Kakue (paxTopsl OnpenensroT 3Ha4eHrne MOIITHOCTH OCBETUTENFHOW YCTAaHOBKH?

3. Kakyro cxemy [TPA nenecoobpasno ucnosin3oBath 1ist PJI ¢ xonoaneiMu snektpogamu npu Uc =
220B, Uzcp = 180B, sUz = 10B, Un = 120B?

IIpoueaypa nposenenus

[Tpouenypa mpoBeaeHHs 3K3aM€Ha COOTBETCTBYET IOJIOKEHHIO O IMPOMEXKYTOUHOM arrecTalnuu
obOyuaromuxcs B ®I'bOY BO "HUY "MOU" nmo mporpammam OakaiaBpuara, CHEIHAIUTETa U

maructpatypsl [I CMK-9.1.3-04-2020 7.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YIbHIAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenunst/Uuankarop: NJ1-4nk-1 Bianeer HaBpIkaMu IPOSKTUPOBAHUS U pacyeTa
COCTaBHBIX YaCTEH CBETOBOTO MPUOOPA — UCTOYHUKOB M3JIYUCHHS U ITyCKOPETYIUPYIOIINX
armaparoB

Bomnpocel, 3axanus
1.ITPA, obecnieunBaromnye 3aXUraHue JaMIl UMITYJIbCOM HampsKEeHHUs.
2.Knaccugukanust ICTOUHUKOB TUTAaHUS CBETOAMO/IOB.
3.JI0CTOMHCTBA U HEIOCTAaTKH OaJlIaCTHBIX HCTOYHMKOB MUTAHUS JIJIs1 CBETOJIMO/IOB.
4.J1ocTOMHCTBA ¥ HEJOCTATKU UMITYJIbCHBIX UCTOYHUKOB MMUTAHUS JJI CBETOINO/IOB.
5.Bonbr-amnepnas xapaxkrepuctuka C/I. Paznnune BAX cBeToIM010B pa3HOTrO CIEKTpa.
3aBucuMocTs BAX oT TeMriepaTypbl KpucTaia.
6./luHaMHUYECKOE CONTPOTUBIIEHUE CBETOANOAA. 3aBUCUMOCTH OTHOCUTEIBHOTO CBETOBOTO
MOTOKa OT Ben4MHbI Toka C/] 1 TeMriepaTypbl KpucTasia.
7.0TnUuus B TUTAaHUM CBETOJMOAHBIX HCTOYHUKOB CBETA MIOCTOSIHHBIM HANPSKEHUEM U
ITOCTOSTHHBIM TOKOM.
8.Crioco0bl KOMMYTAIIMH CBETOAMOAOB B CBETOAMOAHOM MoyJe. [TocnenoBarensHoe
COoeIlMHEHHE, MapajljiesIbHOe, Iocie[oBaTeabHO-apaenbHoe. HeodxoauMocTsb
TOKOBBIPABHUBAIOIINX PE3UCTOPOB.
9.Harpy3ouHast xapakTepuCTHKa HCTOUHHUKA MMUTAHUS JJIs cCBeTono010B. Kputepuu Beidopa
paboueii TOUKH.
10.TpeGoBanus K MCTOYHUKY MMUTAHMS JIJIsI CBETOAMOIOB CO CTOPOHBI C€TH. Paznuuus
TpeOOBaHUH CETH MEPEMEHHOT0 TOKA U CETH MOCTOSHHOTO TOKa. J[nama3oHbl ceTeBbIX
HaIpsOKEHU .
11.I'anpBann4ecKast pa3Bsi3ka NCTOUHMKA MUTaHUs. K KakKMM HEraTHBHBIM MOCIIEICTBUAM
MO>KET IPUBECTH OTCYTCTBUE TAIbBAHUYECKOMN pa3BA3KUA?
12.Koaddurnuent momuoctu. TpedoBaHus, criocoOsl Koppekiuu. K kakum HeraTHBHBIM
MOCIIEACTBUSIM MOXKET MPUBECTH HU3KUH KOI(PPUIIMEHT MOIIHOCTH HCTOYHUKA MTUTAHUS?
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13.OMuccust TapMOHUYECKUX COCTABIISIFOIIUX CETeBOro Toka. [IpuunHbl, TpeOoBaHUS, CIIOCOOBI
CHI)KCHHS YPOBHS DMHCCHH.

14.OcHOBHBIE 37IEMEHTHI UMITYJILCHOI'O HCTOYHUKA IUTAHUS JIJIs1 CBETOAMO/IOB C
MOJKJIIOUEHUEM K CETH IEPEMEHHOI0 TOKA.

15.®@ynkuuu [IPA qos C.

16.Marepuaibl neyaTHbIX IUIAT JJIS U3TOTOBJICHUS CBETOIUOAHBIX MOAYJIEH U UCTOYHUKOB
nutanus. OTInYus, IPeUMyIIeCTBa, HEJOCTATKH, 00JaCTH IPUMEHEHUSI.
17.06paTHOX0/10BOI TpeoOpazoBaTeib Uil MUTAHUSA CBETOANOI0B, 00JaCTH MPUMEHEHUS,
OPUHIUI PabOThI, IPEUMYIIECTBA U HEAOCTATKH.

18.ITPA nj1s cBETOAMOIHBIX HCTOYHHUKOB CBETA.

19.TexHoM0TUM MPOU3BOJICTBA CBETOUO/IOB, TUIIBI KOPITYCOB, OTJIMYHUS U 00JIaCTH
IIPUMECHEHHS.

20.Cxembl, o0ecTieurBarOIIMe 3aKUTaHNE JIAMII ¢ TIPEABAPUTEIHHO MOJOTPETHIMU JIEKTPOIaMH
HanpsHKEHUEM, He UMEIOLIUM UMITYJIbCHON (hOPMBI.

21.Ha3zunauenue I1PA, ¢pynkimm, Beimonasemslie [TPA.

22.0OcHoBublie Gpyukiuu [TPA.

23.JlononauTensHbie GyHkuuu [TPA.

24 Knaccudukamnus [TPA.

25.0cHoBHbIE apaMeTpsbl, XapakTepusytomue [IPA nus PJI.

26.I1yckoBbie napametpsl 11PA nns PJILL

27.Paboune mapametpsl [TPA mst PJI.

28.0Okcnnyaraunonssie napametpsl [IPA ms PJIL.

29.Xapakrepuctuku I'PJI kak anemeHTa ay1eKTpu4ecKon Henu.

30.CtabmibHOCTh U yeToHYnBOCTH padoTsl ['PJIL.

31.CraTnueckas BoibT-aMIiepHast xapakrepuctuka ['PJI.

32.TexHOMIOrMM MOHTaXa JIEMEHTOB CBETOIMOAHBIX MOAYJIEH U UMITYJIbCHBIX HICTOYHHUKOB
nuTanus. OTInyus, MpeuMyIecTBa, HEJOCTATKH, 007IaCTH MPUMEHEHUSI.

33./lunamuueckast BosbT-aMIiepHas xapaktepuctuka ['PJI.

34.ITapameTpsbl, XapaKTepU3YIOLIUE CTATUYECKYIO BOJIbT-aMIIEpHYI0 XapakTepuctuky ['PJI.
35.3auemM HeOOXOJMMBI CTaTHUECKasi M JUHAMUYECKasl BOJIbT-aMIIepHble XxapakTepucTuku ['PJI?
36.Cxempbl, 00eCTIeYMBaOIINE 3AKUTAHKE JIAMIT C XOJIOTHBIMHU 3JIEKTPOIaMU HANPSHKEHUEM, HE
UMEIOIIUM UMITYJIbCHON (POPMBI.

37.Cnoco6s! 3axuranus ['PJL.

38.PeakTuBHas MOIIHOCTB, MOTpeOIIsieMast U3 CETH, IPUUMHBI, CIIOCOOBI OOPHOBI.
39.ITapameTpsbl, XapakTepU3yIOLIUe TMHAMUYECKYIO BOJIbT-aMIIEpHYIO XapakTepuctuky ['PJI.
40.Jononuurensuelie pynkuuu [TPA. Koppekius koadduirienTa MOIHOCTH.
41.HenuneliHble HCKa)XXEHUS CETEBOr0 TOKA, IPUYMHBI, CIIOCOOBI OOPHOBI.

42 .Bnusuue I1IPA Ha IIUTENBHOCTD pa3ropaHys JIaMIIbL.

43.Tunsl 6a1acToB, X MPEUMYIIECTBA U HEOCTATKH.

44 Tunpl 6a1acToB, UX MPEUMYIIECTBA U HEJJOCTATKH.

45.0T1 4ero 3aBUCAT CTaTUYECKAs U TMHAMHUUYECKAas BOJIbT-aMIIEpHbIE XapakTepuctuku ['PJI?
46.Kak 3agaroTcs craTudeckas U IMHaMU4ecKasi BOJbT-aMIIepHble XxapakTepucTuku ['PJI?
47.CriocoObl yMEHBIIIEHUSI ITyJbcaluii cBeToBoro motoka MC.

2. Komnerenuuss/Muaukarop: M/1-3nk-2 Brageetr HaBbikamMu pa3paboTKH MPOEKTa dIEKTPUUECKON
YaCTH U CXEMBbI YIIPABJICHUS] THHOBAIMOHHBIMHA OCBETUTEIBHBIMU YCTAaHOBKAMU

Bonpocsl, 3aganus
1.TToHmxkarommii mpeodpazoBaTesb sl MUTAaHUST CBETOAMOI0B, 00JIaCTH MPUMEHEHHUS,
MPUHIIUI PaOOTHI, MPEUMYIIECTBA U HEJJOCTATKH.
2.01HOKaCKaIHbIN 00paTHOXOM0BOM MTpeoOpa3oBaTesb A MUTAHKS CBETOIUOIOB.
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3.BnusiHue criakuBaroieil EMKOCTH Ha BBIXOE€ MOCTOBOT'O BBIIIPSIMUTEINS HCTOUHUKA TUTAHUS
JUI CBETOAMO/IOB HAa BEMMUMHY KO3((PUIIMEHTA MOIIIHOCTH.

4.TexHOJIOTUS YIPABJICHUS TOKOM CBETOJIMOJIOB I10 MIEPBUYHON CTOPOHE 0OPaTHOXOI0BOTO
npeoOpa3zoBarers.

5.Koppekuust Ko puireHTa MOITHOCTH 3a CYET OCTOSTHHOTO BPEMEHHU BKJIFOUEHUS CUIIOBOTO
TpaH3UCTOpa 0OPATHOXOIOBOI'O OJJHOKACKAHOI'O IpeoOpa3oBaTels.

6.CucteMbl ynpaBiieHUs ocBemeHueM. Kakum o0pa3om oCyIecTBIsieTCs ypaBieHue?
7.Cioco0nI peryaupoBaHus cBeToBoro moroka C/I.

8.YKaXuTe III0Chl U MUHYCHI Pa3JIMYHbIX CIIOCOOOB YIIPABIIEHUSI CBETOBBIMHU ITapaMeTpaMu
CA.

9.Yem onpexnensiercs BoiOop yactotsl HINP Toka CL?

10.YpoBHU MHTEIIEKTYalbHOCTH CUCTEM YIpaBieHUs ocBelieHneM. O01acTi NPUMEHEHHMS.
11.Cucremsl ynpaBiaeHUs OCBEUIEHUEM ¢ KOMMYHHMKAIUEN 110 CUJIOBBIM ITPOBOJAM.
Oco0eHHOCTH IPUMEHEHHUS, TPEUMYILECTBA, HEOCTATKH.

12.ITpotokon ynpasienus DALI, ocHOBHbIE XapaKTEpUCTUKH, IPEUMYILECTBA, HETOCTATKHU.
13.IIporokon ynpasieHus MX-512, ocHOBHbIE XapaKTEPUCTHKH, IPEUMYILECTBA, HETOCTATKH.

MatrepuaJbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM
1.Pe3oHaHCHBIE CXEMBI BKIIFOUEHUS COAEPIKAT:
OTBeThI:
a) Pezucrop u konzneHcarop;
0) Pe3ucrop 1 Karylky UHAYKTUBHOCTH;
B) IHIYKTHUBHBIE U €eMKOCTHbIE 3JIEMEHTBHI;
r) Pesucrop u Tpancopmarop Toka.
Bepublit otBeT: B) IHAYKTUBHBIE U €MKOCTHBIE 3JIEMEHTBHI.
2.CrapTepHble CXeMbl BKJIIOUEHHUS UCIOJB3YIOTCS IPEUMYILIECTBEHHO JUIs
OTtBeTsI:
a) HJIB/;
0) JUL;
B) C/L;
r) JIOH.
Bepnsiii otBet: 0) JIJI.
3.ITo Tunmy ToxoorpanuuuBatorero snementa [IPA nns PJI GeiBatot
OTBeThI:
a) DIeKTPOMAarHUTHbIE U UMITYJIbCHBIE,
0) DneKTpOMarHUTHbBIE U 3JIEKTPOHHBIE;
B) DJIEKTPOHHBIE U TYCKOBBIE;
r) DIEKTPUUYECKHE U MEXaHUUYECKHE.
Bepublil oTBeT: 6) D1€KTPOMarHUTHBIE U 3JIEKTPOHHBIE.
4.T1PA He BBITIONHSET QYHKIIHUIO:
OtBeThI:
a) Ycrpoiictsa, cornacytomiero C ¢ nurarorieit ceTpio;
0) YcrpoiicTBa, 3aar01ero HeoOXoUMbIe IeKTpruecKue napameTpsl Ha UC;
B) YcrpoiicTBa, uznyyatouiero B Y® auamna3oHe CIeKTpa;
r) YcTpoiicTBa BTOPUYHOTO 3JIEKTPOIUTAHUS.
BepHpriii oTBeT: B) YcTpoiicTBa, n3nydaromiero B Y@ nuamnazoHe CrekTpa.
5.Kakum o6pazom perynupyrot Tok uepe3 CI1?
OtBerTsI:
a) METOJIOM IIMPOTHO-UMITYJIbCHON MOIYJISLIUN;
0) M3MEHsIsI HalIpaBJICHHUE IEKTPUYECKOTO TOKA;
B) U3MEHSs BEIMUNHY HanpspkeHust Ha C/I;
T') U3MEHsIS BEIMYMHY OCTOSTHHOTO ToKa uepe3 C/I (aMIuIuTyaHbIH METON).
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BepHblii 0TBET: a) METOJOM HIUPOTHO-UMITYIECHOM MOAYJISIIIAY U T') U3MEHSS BETUUHHY
mocTostHHOTO ToKa uepe3 CJl (aMIIuTyIHbIN METO).
6.Kak mo BAX omnpenenuts nudpepenumansHoe conporusienue C/1?
OTtBeTsI:
a) [lo BennuuHe HanpsKeHUe Mpo0os;
0) [1o BenuumMHe 3anUparOIero HAIPSKEHUS;
B) Ilo TanreHcy yrna HakiaoHa kacaTesnbHON K BAX;
r) [lo 3Hauennro obpaTHOTro TOKa Uepes CJI.
BepHblii OTBET: B) 110 TAHI'€HCY YyIJIa HAaKJIOHA KacaTteiabHOU kK BAX.
7.JluHeHbIe HICTOYHUKH MMUTAHUSI HA3bIBAIOTCS JINHEHHBIMU TOTOMY YTO
OTBeTHI:
a) yciaoBHO-rpaduyeckoe 0003HaAYCHHE Ha CXEME IIPEICTABIIIET COOOM JIMHUIO;
0) UCIIOJIB3YIOT NOJYIIPOBOIHUKOBBIN TPAaH3UCTOP HA IMHEMHOM y4acTKE BBIXOJHBIX
XapaKTePUCTHK;
B) IIUTAIOT JIMHEIHBIE [IETIOYKH CBETOINO/IOB.
BepHnblii 0TBeT: 0) HCTIONB3YIOT MOIYIPOBOAHUKOBBIN TPAH3UCTOP HA JIMHEHHOM y4acTKe
BBIXOJIHBIX XapaKTEPUCTHUK.
8.Haznauenue (pa30KOMIIEHCUPYIOLIETO KOH/IEHCATOPa B MHAYKTUBHOM OaiiacTe Jiis
CBETOJINO0/I0B
OTtBeTsI:
a) 3aracarb SHEPIHIO;
0) KOMIIEHCUPOBATh U3MEHEHUE HAMPSHKEHUS (Pa3HOrO MPOBOJIA;
B) KOMIIEHCUPOBATh CABUT (a3 MEXy HAIIPSHKEHUEM CETH U HaIPSKEHUEM CBETOIMOI0B;
') KOMIIEHCUPOBATh CABUT (ha3 MEXAy HAMPSHKEHUEM CETH U MOTPEOIsIEMbIM U3 CETH TOKOM.
BepHblii OTBET: ') KOMIICHCHPOBATH CABUT (Da3 MKy HANIPSDKEHUEM CETH U
MOTPEOIIIEMBIM U3 CETH TOKOM.
9.Knacc 3ammutel [TPA onpenensiercs nuaaexcom IPXX. Uto o3Hagaer nepBoiii X B JAHHOM
nHaekce?
OTBeTHI:
a) 3aIluTa OT IbLIH;
0) 3ammTa OT BJary;
B) 3aIlMTa OT BO3JICHCTBUS BBICOKHX TeMIIEpaTyp;
T) 3allUTa OT HOPAKEHUS ANEKTPUUECKUM TOKOM.
BepHblii 0TBET: a) 3a11UTa OT MBUTH.
10.Knacc 3amutsl [IPA onpexnensercs nnaekcoM IPXX. Yto o3nauaeT BTopoii X B JaHHOM
nHaekce?
OTBeTHI:
a) 3aIluTa OT IbLIH;
0) 3ammTa OT BJlary;
B) 3aIlMTa OT BO3JICHCTBUS BBICOKHX TeMIIEpaTyp;
T) 3alllUTa OT HOPAKEHUS ANEKTPUUECKUM TOKOM.
BepHnbiii oTBeT: 0) 3ammTa OT BIary.

II. Onucanue wikanvl oueHuBanus

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapakxmepucmuxu 8vlnoHeHus 3Hanus: PaboTa BRINONHEHA B paMKaX "TPOJABHHYTOTO"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHUSCKUX PEIICHHM.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
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Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTta BeIONHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJO0CTaTKH.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 3aJIaHUs BHIMIOJTHEHA BEPHO. Ha BOMIPOCHI YTIyOJICHHOTO YPOBHSI.

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBINOJIHEHA WX BBITIOJTHEHA
MIPEHMYIIECTBEHHO HEMPaBUIIBHO.

II1. IIpaguna évicmaegnenus umo2o80i OYeHKu no Kypcy

OneHka BbICTaBJIsIETCS B COOTBETCTBMM ¢ llonoxkeHuem o OanabHO-PEHTHHIOBOM cHUcTeMeE IJis
ctynentoB HUY "MOU" Ha ocHOBE ceMecTpOBOM U aTTECTAllMOHHON COCTaBISIOLIMX.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

7 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

[Tpornemypa 3amuTsl KypcOBO# pabOThI COOTBETCTBYET MOJOKEHHUIO O IIPOMEKYTOYHON aTTEeCTalluu
obyuarontuxcs B PI'6OY BO "HUY "MBOH" no nporpammam GakanaBpuaTa, ClielIHAIUTETa U
maructpatypsl [ CMK-9.1.3-04-2020 m.5.

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapaxmepucmuxu evlnonerus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CJId ObliIa
BEPHO PaCKphITA CYTh M COJICPIKAHKE KYpPCOBOH pabOThI, COOJIOICHA JIOTHYECKAst
MOCIIEI0BATEIIHLHOCTh PA0OTHI, B pab0Te HET OMMOOK, OBUIM JaHBI YeTKHE OTBETHI HA BCE BOIIPOCHI,
3aJJaHHBIC MTPETI0IaBaATEIIEM.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evlnonnenus 3Hanus: OLeHKa "Xopouio" BEICTaBISETCS €CIH, €CIU
ObLIa BEPHO PACKPBITA CYTh M COJICPIKAHHE KYpPCOBOM pabOThI, COOJIOICHA JIOTHYECKast
MOCJIC0BATEIHFHOCTh PA0OTHI, B pab0OTe HET OMMOOK, OBUIN JaHBI OTBETHI HA BCE BOIIPOCHI,
3aJJaHHBIC MTPETI0IaBaATEIIEM.

Oyenka: 3
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
eciu ObljIa BEPHO PACKPBITa CYTh U COZIEp KaHUE KypCOBOM paboThl, COOIII0IeHa JIOTHYeCKast
MOCJIeIOBATEIBHOCTD, B pa00OTE HET OMMOOK, OBUIN JTaHBI OTBETHI HA TIOJIOBUHY BOIIPOCOB,
3aJJaHHBIX TPENoJaBaTeIeM.

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CIIU COOIII0AeTCs X015 ObI OZJHO U3 IIEPEUNCICHHBIX YCIOBUI: -pab0Ta BBIIIOJIHEHA HEBEPHO WU
IPEUMYIIECTBEHHO HE BBINIOJIHEHA; -Obljla HEBEPHO PACKPBITA CYTh U COJIEPKaHHE KypCOBOM
paboThI; -HE COOJII0/IEHA JIOTMYEeCcKask OCIeA0BaTeIbHOCTh Pa0OTHI; -B KypCcOBOW padoTe
HNPUCYTCTBYIOT OLIMOKH; -He OBUIM JJaHbI OTBETHI HA MOJIOBUHY BOIIPOCOB MTPETOAaBaTEIS.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

OreHka BBICTABISIETCS B COOTBETCTBUHM ¢ [lonoxkeHnem o OalbHO-PEUTHHTOBON cHCTEME s
cryaentoB HIY "MD" Ha ocHOBE ceMeCTpOBOM M aTTECTALIMOHHON COCTaBIISIONIUX.
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