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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
NJI-4 [TpoexTrpoBaHKE U pacyeT COCTABHBIX YaCTEW CBETOBOTO MPpHUOOpa - HCTOYHUKOB
U3IIy4EHUS U IIyCKOPEryJIUPYIOLINX alnapaTtoB

2. I[1IK-2 CniocobeH ocyniecTBIATh IPOEKTUPOBAHKUE U JU3aiH OCBETUTENBHBIX YCTAHOBOK
Pa3IMYHOI0 Ha3HAYCHUS
NJ1-3 Pa3zpaboTka npoeKTa 3JIEKTPUUECKON YaCTH U CXEMbI yIIPaBICHUS] MHHOBALMOHHBIMU
OCBETUTENbHBIMU YCTAaHOBKAMHU

" 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 ra30pa3psIHBIX JIAMIT BBICOKOTO AaBIICHUS C pa3IMYHBIMU BUIAMHU
ITPA (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 pa3psiia Beicokoro fasineHus (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 NOJ0KUTEIBHOIO CTOJI0a HU3KOTO AaBICHUS
(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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCITUIINHE
[1K-1 N-4nk-1  IIpoextupoBanue | 3HaTh: Krnaccugukanys ncTOUHUKOB ONITUYECKOTO U3JIyYEHUs, UX OCOOEHHOCTH

U pacyeT COCTAaBHBIX YacTei
CBETOBOTO npubopa -
UCTOYHHMKOB H3JIYYCHHUS |
IIYCKOPETYJIUPYIOIIUX
anmnapaToB

oOure cBeneHus 00
ONTUYECKOM H3JIY9CHUH U O
MPUHIIMIIAX €TI0 FreHePaluu
oO1mue cBeaeHus 00
3JIEMEHTAPHBIX Mpoleccax B
ra3e/mape U MOHU30BAHHBIX
cpenax

MPUHITUITBI pAaOOTHI U
KOHCTPYKTHUBHBIE
MapaMeTpsl TETUIOBBIX U
ra3o-pa3psaHbIX
HCTOYHHUKOB CBETA

3aKOHBI JBMKCHUS
3apsHKCHHBIX YACTHII B
ANEKTPUYECKOM U
MAarHUTHOM ITOJISIX

3aKOHBI KJIACCUYCCKOU
IEKTPOAMHAMHUKHI
(ypaBHEeHUs MakcBeria)
MEXaHU3MbI HOHH3ALIMH C
MOBEPXHOCTEN TBEP/IBIX TEll
YMeTh:

cobupartb, 00pabaTeIBaTh,
aAHAJIM3UPOBATH H

(KonTponbsHas pabora)

Temmooe uznmyuenue. [Tapamerpsr Tena Hakana (KorrponsHas pabora)
DnemMeHTapHbIe polecchl. Moienb MOI0KUTENIEHOTO CTOJI0a HU3KOTO
nasnenus (KonrpoibHas pabora)

MeTtob1 pacueTa JiaMIl HaKaJduBaHUs U raloreHHsix jgammn (PacuetHo-
rpadudeckas pabora)

Pa3psnHpie HCTOYHUKY ONTUYECKOTO M3ITYYSHUSI HU3KOTO JIaBICHHUS.
JlromunectientHsie namibl (KortponbsHas padota)

be3anexTpoiHble MHIYKIIMOHHBIE IIOMUHECLIEHTHbIE JaMIibl (KoHTposbHas
pabora)

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




CUCTEeMAaTHU3UPOBATh HAYIHO-
TEXHUYECKYI0 HHPOPMAIIHIO,
apryMEHTHPOBATh BHIOOD
TEXHUYECKOTO pelIeHHUs,
HCIOJIb30BATh JOCTUKCHUS
OTEUYECTBEHHOU U
3apyOeKHOW HAyKH B
MIPOEKTUPOBAHUH, pacuéTe U
MIPOU3BO/ICTBE
CBETOTEXHUYECKOTO
o0opyoBaHus
M0JIb30BAaThCS OCHOBHBIMHU
CBETOTEXHUYCCKIUMHU
MporpaMMaMu U sI3bIKaMU
MIPOrPaMMHUPOBAHHMSI TS
pEIIeHUs CBETOTEXHUYECKHIX
3a1a4y

MPUMEHSITh Ha IPAKTHKE
TEOPETUICCKHE MOJIOKCHHUS
METpPOJIOTHH, TPeOOBaHUS
HOPMATUBHBIX JOKYMEHTOB

I1K-2

N-3nk-2 Pa3pabotka
[IPOEKTa ANEKTPUUECKOMN
YaCTU U CXEMBbI YIIPABIICHUS
WHHOBAllMOHHBIMHU
OCBETUTEIIbHBIMU
YCTaHOBKaMH

3HaTh:

oO11e CBeIEHUS O
MyCKOPETYITHPYIOLITIX
amrmaparax U METOJIbI
AJIEKTPOTEXHUIECKOTO
pacuera [P

00I1MEe CBEIEHUS O CUCTEMAX
yIIpaBJIEHUS OCBEIIEHUEM,
MPHUHIUIIAX X TTOCTPOCHUS
U METOJaX UX
MPOSKTUPOBAHHUS

CXEMBI BKJIFOYEHHS

DneMeHTapHbIe Mpolecchl. Moesb MOJI0KUTEIBHOTO CTOI0a HU3KOTO
nasnenus (KontponbHas padota)

[Tapamertpsr! u pynkuuu [TIPA (TectupoBanue)

CxeMbl BKIIFOUEHHS pa3IMYHbIX UCTOYHUKOB n3nydeHus (TectupoBanue)
HccnenoBanue paboThl ra3opa3psIHbIX JaMIl BEICOKOTO JaBJICHUS C
paznuunbivMu Buaamu [IPA (JIabopaTtopHas pabora)

HccnenoBanne rapMOHUYECKOTO COCTaBa TOKA MOTPEOICHUS UMITYJIbCHBIX
WCTOYHUKOB MTUTAHUS JIJIs1 CBETOAMOI0B (JIabopaTropHas padoTa)

Pacuér cxem BKIIIOUEHHSI HCTOYHUKOB ONTHYECKOro n3nydenus (Pacuetno-
rpaduueckas pabora)




Pa3TUYHBIX UCTOYHUKOB
W3ITyYCHUS

OCHOBBI TEOpUU
AIEKTPUUECKUX IETIeH
YMers:

cobupatb, 00pabaThIBaTh,
aHAIM3UPOBATH U
CHCTEMaTH3HPOBATh HAYYHO-
TEXHHYECKYIO HH(POPMAITHIO,
apryMEHTHPOBATh BHIOOD
TEXHHYECKOTO PEIICHHSI,
WCIIOJIb30BATh JOCTHIKCHHS
OTEYECTBEHHOU U
3apyOe)KHOU HAYKHU B
MIPOSKTHPOBAHHUH CXEM U
CHCTEM YIPaBJICHUS
OCBCIIICHUEM

paccuuThHIBaTh TUHEIHBIE
ANEKTPUICCKUE TICTIH




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

6 cemecTp

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

®opmbl peau3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTposbHoro meponpusitusi: KonrpossHas 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

HayKH B IIPOEKTUPOBAHUU, pacuére
" MIPOU3BOJICTBE
CBETOTEXHUYECKOT0 000py10BaHUS

1.Paccuntath ckOpoCTh Apeiida 3eKTPOHOB B
aproHoBoii miazme. pAr = 0,5 MM pt cT., Te =2 3B, tAr =
60°C, Epl = 1,5 B/cm.

2.Paccuutath UIMHY CBOOOAHOrO Ipodera cpeHero
3JeKTpoHa B HeoHOBOM 11azMe. Te = 4,0 3B, pNe = 0,05
MM PT. CT., tNe = 60°C.

3.Paccuntarh ceueHne BO30YKIEHUS DIEKTPOHOM C
sHepruei 15 3B aTtoma prytu ¢ ypoBHs 63P2 Ha ypoBeHb
73S1.

4.PaccuuTaTh 4acTOTY YIPYTHMX COYAAPEHHUM CPEIHETO
3JeKTpoHa ¢ aromaMu HeoHa. Te = 3 3B, pNe = 0,5 mm
pt ct., tNe = 80°C.

5.Paccunrtath ceueHue BO30YKIACHUS PIEKTPOHOM C
sHepruei 2 3B atoma ptyTH ¢ ypoBHs 63P2 Ha ypoBeHb
61P1.

6.Paccuntarh ckopocTh Apeiida 31eKTPOHOB B HEHOBOM
mwiazme pNe = 1,0 mm pt. ct., Te = 2 3B, tNe = 80°C, Epl
=2,0 B/cm.

YMmeTs: cobuparb, oOpabaThIBaTh,

1.PaccunTarh 4aCTOTy yIpYIiX COyAapeHUI CPEAHETO
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aHAJIM3UPOBAThH "
CHCTEMaTU3HpPOBATh Hay4YHO-
TEXHUUYECKYIO UHOpPMAIHIO,
apryMeHTHpOBaTh BBIOOD
TEXHHYECKOTO pemieHus,
UCIIOJIb30BATh JOCTHKEHUS

OTCUYECTBEHHOM M 3apyOeHOI
HAayKd B MPOCKTUPOBAHUHU CXEM U
CUCTEM YIPAaBIICHUS OCBEIICHUEM

anekTpoHa ¢ atromamu pTytu. Te = 0,5 3B, pHg =0,01 Mmm
pT. ct., tHg = 60°C.

2.PaccuuTath IMHY CBOOOJAHOrO podera cpeHero
3JeKTpoHa B pTyTHOM mazme. Te = 1,5 3B, pHg = 0,1 mm
pt. ct., tHg = 50°C.

3.PaccuuTath BpeMs MEXy ABYMS yIIPYTHUMU
COyapeHUsIMU CPEIHEr0 JIEKTPOHA C aTOMaMH
aprona.Te =2 »B, pAr=0,5mmMm pt cT, tAr = 60°C.
4.PaccuuTaTh MOABUKHOCTH SJIEKTPOHOB B apTrOHOBOM
mnasme, pAr = 0,1 mm pt ct.,Te =4 3B, tAr = 80°C.
5.Paccuurare koapduruent quddy3un 3JeKTPOHOB B
prytHo#i nasme Te = 1 3B, naBnenune pHg = 0,01 MM pr.
ct., tHg = 60°C.

6.01penenuTh MaKCUMaJIbHbIE CEYEHMSI BO30YKIEHUS
PE30HAHCHBIX YPOBHEH aToMa pTyTH U
COOTBETCTBYIOILIME UM 3HEPIUU IEKTPOHA.
7.Paccuntarh cedeHre BO30YKICHUS IIEKTPOHOM C
sHeprueil 2 3B atoma prytu ¢ ypoBHs 63P0 Ha ypoBeHb
63P2.

8.Paccunrtars AMHy cBOOOHOTO Mpodera cpeiHero
aieKkTpoHa B pryTHoit masme. Te = 1,0 sB, pHg = 0,5 mm
pr.ct., tHg = 80°C.

9.Paccunrarh ceueHue BO30YKIEHUS 3JIEKTPOHOM C
sHeprueit 1 3B atoma pryTu ¢ ypoBHsi 63P1 Ha ypoBeHb
63P2.

10.Paccuutath k03P Punpent quddy3uu 37eKTPOHOB B
prytHo# mnasme. Te = 0,75 3B, nasnenue pHg = 0,5 MM
pt. ct., THg = 60°C.

11.Paccunrtath CKOpOCTH Jipeiida 3JeKTPOHOB B PTYTHOM
mwia3me. pHg = 0,01 mm pr ct., Te = 2 3B, tHg = 800C,
Epl = 1,0 B/cwm.

12.PaccuntaTh cedeHue BO3OYXKAECHUS SIEKTPOHOM C
sHeprueil 2 3B atoma prytu ¢ ypoBHs 63P0 Ha ypoBeHb
63P1.

13.PaccunTtaTh NOJIBUKHOCTh JIEKTPOHOB B PTYTHOM
mwia3me, pHg = 0,05 mm pt. ct., Te = 1,5 3B, tHg =

80°C.

14.PaccunrtaTth k03¢ PueHT auddy3un 31eKTPOHOB B
apronoBoii miazme. Te = 3,0 3B, pAr = 0,05 mM pT. cT.,
tAr = 100°C.

15.PaccunTtarh MOABUKHOCTH 3JIEKTPOHOB B
KkpuntoHoBo# miasme, pKr = 0,01 mm pt. c1.,Te =2 3B,
tKr = 60°C.

16.Paccuntats BpeMsi MEXIY ABYMS YIPYTUMHU
COy/IapeHUsIMU 3JIEKTPOHA C aToOMaMu KpunToHa. pKr =
0,1 mMm pt. c1.,Te = 1,5 3B, tKr = 80°C.

17.PaccuntaTh CKOpOCTH Jipeiida 37eKTPOHOB B
KceHoHoBoM mna3zme. Te = 1,5 3B, pXe = 0,05 mm pr. cT.,
tXe = 60°C, Epl = 1,5 B/cwm.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOTHEHO MTPEUMYIIIECTBEHHO BEPHO.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHUE ISl PELICHUS 3a/1a4.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 33J]aHue IPEUMYIIECTBEHHO BBITIOJIHEHO.

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CITM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPSUMYIIECTBEHHO HE BBIIIOJIHEHO.

KM-4. MeToabl pacyeTa JaMn HAKAJIUBAHUS U TAJIOTeHHBIX JIAMII

®opmbl peaqu3anun: [IpoBepka kadecTBa 0OpMIICHUS 3aaHHS

Tun koHTpoABLHOrO0 MeponpusiTus: Pacuerno-rpaguyeckas padora

Bec kouTposabHoro meponpusitust B BPC: 45

IIpoueaypa npoBeeHUs KOHTPOJIbLHOro Meponpusitusi: CTyleHT MOAPOOHO PacCKa3bIBaeT, Kak
BBIMOJHSUICS KaXK/bIil IYHKT pacdyeTHOIO 3aJaHus, Kakhue METOJAbl pacueTa HUCIOJIb30BalINCh B
npoliecce BBIIOJHEHUS, OTBEYAET Ha 3aJaHHbIE €EMY BOIIPOCHI.

KpaTtkoe conep:kanue 3a1aHusi:
3amuTa pacueTHOTo 3aJaHusl, 0ObSICHEHHUE 1IeNIU U 33/1a4, 000CHOBAHHUE MOTYYCHHOTO
pe3yabpTaTa. 3aluTa HarpaBjeHa Ha MPOBEPKY 3HAHUH 1Mo pasneny "MeTobl pacuera Tena
Hakayia 1 koi6 JIH u I'JTH".

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeThb: MOJIB30BaThCA OCHOBHBIMU 1.Meton pacuera “MON”.

CBETOTEXHUYECKUMHU 2.Kak mpon3BoIUTh BBIOOP NCXOAHBIX TaHHBIX?
IporpaMMamu " SI3BIKAMU 3.Pacuer cBeTOBOI OTAAYM TUIIOBOM JIAMIIBI.
IIPOrpaMMUPOBAHUs ISl PELICHUS 4.Pacuet o6miero ko3¢ puireHTa U3Iy4eHusl CIupau.
CBETOTEXHUYECKHX 3aJa4 5.Kak paccunuThIBaTh OTHOCUTEIbHBIE IOTEPH B raze?

6.Pacuer niuHbBI M uaMeTpa Tesna Hakaja.
7.YTO4YHEHUE JUIMHBI U AMaMeTpa Tejla Hakaa.
8.I'papuk PoxnmHa.

9.Pacuet TemnepaTypbl CTEHKH KOJIOBI.

10.C xako¥ ek MPOBOAUTCS pacyeT TEMIIEPATYPBI
CTEHKH KOJIOBI?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 95
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "oTINnYHO" BBICTABISETCS, €CH ObLiia
BEPHO PACKPHITA CYTh M COJICP)KAHHUE PACUETHOTO 3aJITaHUs, COOJIFOICHA JIOTHIECKast
MOCIIEI0BATEIHHOCTh PACUYETa, B pacueTe HEeT OMUOOK, ObITH JaHBI YeTKHE OTBETHI Ha BCE BOIPOCHI,
3aJJaHHBIC TTPEIoaBaTeIIeM.

Oyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCA €CIIH, €CIIN
ObLIa BEPHO PACKPBITA CYTh M COJIEPYKAHUE PACUETHOTO 3aJaHHsI, COOJIIOICHA JIOTUYeCKas
MOCIIE0BATEIbHOCTh PACUYETa, B pacueTe HET OMNOOK, ObIIM JaHBI OTBETHI HA BCE BOMPOCHI,
3aJJaHHBIE IIPETIOaBaTeIeM.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "yJ10BIETBOPUTEIHHO" BBICTABISETCS
eclii ObLJIa BEPHO PACKPBITA CYTh U COJCPKAHUE PACUCTHOTO 3adaHusl, COOTI0ICHA TOTHYecKas
MOCJIeIOBATEILHOCTh PacueTa, B pacuyeTe HeT OMMOOK, OB JJaHBI OTBETHI Ha TIOJIOBUHY BOIIPOCOB,
3a/IaHHBIX TIPETO/IaBaATEIIEM.

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
eciu coOIroaaeTCs X0 1 Obl OJTHO M3 MEPSUYHUCICHHBIX YCIIOBUM: -3aJaHIE BBIITOJHEHO HEBEPHO MJIH
MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO; -OblJla HEBEPHO PACKPHITA CYTh M COACPKAHKE PACUCTHOTO
3aJ[aHUsT; -HE COOJIIOJICHA JIOTHYECKAsl TOCIIEI0BATEILHOCTh pacueTa; -B pacyere MPUCYTCTBYIOT
OIIMOKY; -He OBLTH JIAHBI OTBETHI HA TIOJIOBHHY BOIIPOCOB IMIPETIOaBaTEIIs.

7 cemecTp

KM-5. Pa3pﬂ11m>1e HCTOYHHKHU OIITHYECCKOI0O U3JTYYCHUSI HU3KOI'0 1aBJICHUS.
JIroMyHecIHeHTHbIE JIAMIIbI

®opmbl peanu3anuu. buers! (MMCbMEHHBIH OIPOC)

Tun KOHTPOAbHOT0 MeponpusiTus: KorrponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBefeHusi KOHTPOJLHOro Mepomnpusitusi: CTyaeHTaM HE0OXOIUMO MUCHBMEHHO
OTBETUTH Ha TMPEIIOKEHHBIM B Ounere Bompoc. Ha orBer maercs 20 munyt. [locie moAroroBku
OTBETa CTYACHT OTBEYAeT HA HEro TIpernojaBareiro. lIpemomaBarens HWMeeT MPaBO 3a/1aBaTh
JIOTIOTHUTEIbHBIE BOMPOCHI, €CITU OTBET CTYJCHTA HE SBISETCS MOTHBIM.

Kparkoe cogep:xanue 3aiaHus:
KonrtponbHas paboTta HarpapiieHa Ha IPOBEPKY 3HAHUH 10 pazaenam: "JIFOMUHECIICHTHBIE
JaMIbl HU3KOTo JaBieHus", "XapakTepucTUKy U cBeToTexHnyeckue mnapametps JIJI u KJIJT"

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3Hath: o0mmue cBeneHUuss 00 1.KakoBa pousib B JIJI unepTHOTO raza?
JJIEMEHTAapHBIX ~ @poleccax B 2.KaronHoe najieHue HanpsHKeHUs €ro O poJib B
rase/ nmap€ 1 MOHM30BaAHHBIX CpEaax PaspAAHBIX JTJaMIIaX HU3KOI'O JaBJICHUA.

3.KakoBa ¢ynkuus momunodopa B JIJI?

4. Kak BIMsie€T JaBJICHHE HHEPTHOIO ra3a Ha KaToJIHOE
NaJIcHUE HaIlpsHKEHUs?

5.Ponb MeTacTaOUIBHBIX ATOMOB B T'€HEPALUU JTUHUH
254 M.

6.Yem onpenensercs BeIOOp MaTepuaina Tpyoku JIJI?
7.Cnextp(br) YII mromunodopa B JUIL.

8.Amanprama: koraa npumMmensercs B JIJI?

9. Yem onpenensieTcs onTUMANIbHAS TEMIIEPATYPHI
CTeHKH KoJIObI B JIJI?

10.ITouemy B JIJI nucnonp3yercs CTEKIIO, a HE KBapL?
11.ITouemy B GaKTEPUIMIHBIX JaMIIaX TPUMEHSIOT
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KBapll, a HE CTEKJIO0?

12.Kak uHepTHBIN Ia3 BIUSAET HA KaTOJHOE NajeHue?
13.Kak uHepTHBIN ra3 BIUSIET HA TEMIIEPATYPY
JJEKTPOHOB?

14.Kakoe nasnenue prytu (Hg) B JUUI onTumansHO?
15.3aBUCUMOCTE OTHOLIEHUS ITOTOKOB P254/D 185, ot
JTaBJICHUS [1apOB PTYTU?

16.®u3ngeckuit cMpICT KOAG(HUIIMEHTOB T, P U O
(mazieHue cBeTa Ha IUVIOCKYIO TOBEPXHOCTB).
17.00bsicHUT (PU3UUECKUN CMBICI YACTbHON
MoiHocTtHy, P1. Beipaxkenus, csa3biBatomue Pl ¢
napamerpamu [1C.

18.Kak onpenensercs KIIJl renepaiun uznydeHus
JIAMITBI HA JIJTMHE BOJIHBI 254 HM?

19.Kak onpenensercs cBeToBasi OTAava JIamMIibl?
20.13 kakuX OCHOBHBIX 00J1aCTE€ COCTOUT pa3psIHbIN
MIPOMEXKYTOK (MEXKIY KATOAOM U aHOJIOM) JIAMITbI
HU3KOTO JaBIeHUs?

21.13 gero cocrout uznyuenue JIJI?

OnucaHue MKAJbI OLleHUBAHUS:

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

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BEICTaBISETCS €CIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAaHO BEPHOE HAIPABIECHUE JIJIsl pELICHUs 3a/1a4.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHU€E MPEUMYIIECTBEHHO BBIIOJIHEHO.

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

KM-6. Be3asiekTpoanble MHAYKIIMOHHbIE JIOMUHECIEHTHBIE JIAMIIbI

®opmbl peanu3anuu: buners! (MIcbMeHHBIH 0npoc)

Tun koHTpoabHOro MeponpusTus: KourponsHas pabota

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpouenypa npoBefeHusi KOHTPOJIbLHOro Meponpusitusi: CTyneHTaM HE0OXOIUMO HMUCBMEHHO
OTBETUTHh Ha Mpe/UIoKeHHBIH B Omiere Bompoc. Ha otBer maercs 20 munyt. Ilocie moaroroBku
OTBETa CTYACHT OTBEYAaeT HAa HEro npenoaasarento. I[IpemonaBaTens uMeeT NpaBo 3a1aBaTh
JIOTIOJIHUTEIIbHBIE BOIIPOCHI, €CIIM OTBET CTYACHTA HE SIBJISAETCS IOJIHBIM.

KpaTlcoe CoA€cpKaHME 3alaHUA:

KonrtponbHas paboTta HarpaBiieHa Ha IPOBEPKY 3HAHUH 10 pasjenam: "be3snexTpoaHbie
WHAYKIIMOHHBIE JTIOMUHECIIEHTHBIE JIaMIIbl".
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHBI 1.ITouemy B MHIYKIIMOHHBIX JaMIIaX ONTUMAIbHOE AaBJICHHE HHEPTHOTO Ta3a
KJIaCCUYECKOMH HUKE, YEM B JIEKTPOJHBIX?

JIEKTPOAUHAM 2.Kakoit mexanu3m Bo30yxeHus1 BY 31ekTprudeckoro moss B 3aMKHYTOM
UK oecdepputHoii TpyOKe?

(YpaBHEHUS 3.Ha kakux yacrorax paboraioT OeceppHUTHbIC HHAYKIIHOHHBIC JIAMITBI 1
Makcgesnna) [I0YEMY OHH BBIIIE, YEM B JIaMIax ¢ (heppUTom?

4 Kak MarHMuTHBIN MOTOK CBSI3aH C MATHUTHOM UHAYKITUEH?
5.Iloyemy B MHIYKIIMOHHBIX JIAMIIAX CBETOBAasl OTAAaya BbIIIE, YEM B
3IEKTPOIHBIX?

6.TpeGoBaHus K MaTepualy cepJeuHrnKa/ MarHUTOIIPOBO/IA.

7. TpeboBaHMs K IPOBOAY KATYIIKH WHAYKTHBHOCTH.

8.0OcHOBHBIE Y3IIbI TaMIa TPaHC(HOPMATOPHOTO THIIA.

9.Kak cBs3ano BY HanpspkeHne Ha rmiia3MeHHOM Butke, Upl, ¢
HarnpspKeHHOCThI0 BY anekTpudeckoro noJist B BUTKe, Epl?

10.Kax KIIJIl uanykTopa cBsi3aH ¢ MOITHOCTHIO TIOTEPb B HEM?
11.ITouemy BY TOK B MHAYKIIMOHHOM JIaMIl€ 3aMKHYThIN?

12.Ha xakux 9acToTax paboTaroT JaMIibl TpaHC(HOPMATOPHOTO THITA HU3KOTO
nasieHus’?

13.ITouemy cpok cay»’Obl MHAYKIMOHHBIX JIAMII BBIIIE 3JIEKTPOIHBIX ?

14.Ha kakux 9yacToTax pabOTarOT JaMIIbI C TIOJIOCTHIO B (hepPOMArHUTHBIM
CepACYHUKOM?

15.Kaxkoit komroHeHT 1ia3mel “rioromiaet” BU momuocTs?

16.Kak paccunteiBaercs KIIJl nanykropa B MHAYKIMOHHOW JamIie?
17.®yHKIMS MAarHUTOIIPOBO/IA B JIaMIIe TPAHC(POPMATOPHOTO THIIA.
18.IIpoueccsl, onpeAensoume CpoK CIy>KObI MHIYKIIMOHHBIX JIaMII.
19.Posnb KaTylku HHAYKTUBHOCTU B MHAYKLIMOHHOM JIaMIIE.
20.TpeboBanus K MaTepuay cepAeuHrnKa/ MarHUTOIIPOBO/IA.

21.ITouemy B nnaykiuoHHbIX Jamnax KIIJl reneparuu YO uznyuenun
BBIIIIE, YEM B 3JIEKTPOIHBIX?

22 Kaxk cBs3an KII/] kaTymikyu MHAYKTUBHOCTH C MOIIIHOCTBIO IOTEPH B
MIPOBOJIE KaTYIIKHU?
23.3ayeM B Jlamne TpaHC(HOPMATOPHOTO TUIA KATyIIKa HHAYKTUBHOCTH?

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MTOJIHOM 00'beMe WJIH BHITIOITHEHO MTPEUMYIIIECTBEHHO BEPHO.

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HATPABICHUE JIJIS PEIICHHUs 3a/1a4.

Oyenka: 3
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OueHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITU 3a/IaHUE MPEUMYILECTBCHHO BBITIOJHEHO.
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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

20




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 evlnoinerus 3Hanus: OeHKa "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: O1eHka "yI0BIeTBOPUTEHLHO" 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 Pa3JIHYHbIX 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:  OOIIME  CBEACHHUS O 1. My ibCHBII HCTOYHUK MMUTAHUS AJI1 CBETOINOIOB
CcHCTEMAX yIpaBICHUS COCTOWT M3 JIMOJTHOTO MOCTOBOTO BBITIPSIMHTEIIST 1
OCBEILIEHUEM,  MPHUHIMIAX WX MOHIKAIOIIETro IpeoOpazoBatess. MoKeT Jii Takoi
MOCTPOCHHUST M MeToJax WX HWCTOYHHK ITATAHUS MOAKIIOYATECS K CETH ITOCTOSHHOTO
MPOEKTUPOBAHUS TOKa?

a) na;

0) HeT;

B) MOJKET IPH OTNPEACICHHBIX YCIOBHSIX.

2.Texnonorust Primary Side Regulation ogHOokackagHOM

00paTHOXOJJOBOM MPeoOpa30oBaTEIIC MO3BOJISCT:
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a) MICKIi0unTh Ha BTOPUYHON CTOPOHE TSN
dhopmupoBanusi, 00pabOTKU U TIepeaur CUTHAJIOB
o0paTHO¥ CBs3H.

0) COKOHOMHUTH MECTO 3aHUMAaeMOE JJICMCHTaAMH Ha
MeYaTHOM miare.

B) CHU3HUTH CTOMMOCTH TipeoOpa3oBaTels.

r) YMeHbIIUTH rabapuThl CHIIOBOTO IByXOOMOTOUYHOTO
JpoCCels.

3.0nummTe B OAHOM NPEUI0KEHUH YeM 00yCIOBIeHa
BO3MOXKHAsI HECTAOMIILHOCTh PaOOTHI MOHIKAOIIETO
npeoOpa3oBareis Npyu MTUTAHUU OJHOTO
OJTHOKPHUCTATLHOTO O€JIOr0 CBETOMO/IA OT CETH
MIEPEeMEHHOI0 TOKa ¢ HOMHHAJIbHBIM 3HAUE€HUEM
neiictBytromero HanpsbkeHus 220 B.

4.01MHaKoBOE BpeMs BKIIFOUEHUS CHIIOBOTO TPaH3UCTOpa
OJTHOKACKaTHOTO 00paTHOXOIOBOTO Mpeodpa3oBaress Ha
BCEM MOJTYTIEPUO/IE CETEBOI0 HAMPSKEHUS MTpH paboTe OT
CETH MEPEMEHHOT'O TOKA ITO3BOJISIET:

a) 00ecreynTh ABTOMaTUUECKYIO KOPPEKLIUIO

ko3 (ppuImeHTa MOIIHOCTH;

0) oOecnieunTh IJIaBHBIN 3aIlyCK IpeoOpa3zoBaTeis;

B) 00ECIIEUUTh TalIbBAHUYECKYIO Pa3BsI3Ky BXOJTHBIX U
BBIXOJHBIX IIETICH;

I') COrJacoBaTh MTHOBEHHOE 3HAYEHUE CETEBOTO
HaIPSDKCHUS C HaPSHKEHUEM Ha BBIXOJIC
npeoOpaszoBarers.

3HaTh:
Pa3TUYHBIX
U3ITy4eHUs

CXCMBI

BKIIIOUYCHHA
HCTOYHHUKOB

1.B xakoMm M3 yka3zaHHBIX ITpeoOpa3oBarenei
MIPHUCYTCTBYET TalbBAHWYECKAs Pa3Bsi3Ka BXOJHBIX U
BBIXOJIHBIX LIeTei?

a) Series resonant LLC;

0) Buck;

B) Boost;

r) Single stage flyback.

2.BrIxoiHOE HAaNpsHKEHUE TTIOHMKAOIIETO
npeoOpa3oBaress NPONOPLHOHATBHO

a) Koo puuuenty 3anonHenus nepuoaa paboThl
CHJIOBOT'O TPAH3UCTOPA.

0) KoadduimenTy MOIHOCTH KOMITJIEKTa
"mpeoOpazoBaresnb + CBETOAMOHAS HArpy3Ka'.

B) HacToTe KOMMYTallMU CHJIOBOT'O TPAH3UCTODPA.

r) Benmnunae HanpsoKeHUsT TUTaHUS.

3.ITaccuBHBIH KOPPEeKTOp KO3 PUIIMEHTA MOIIIHOCTH 110
cxeme "Valley fill" mpu3Ban obecrieunTs:

a) KOMIICHCAIMIO PEaKTUBHOM COCTABIISIONIEH HCTOYHUKA
MUTAHUS KaK HArPY3KH CETH.

0) CHIKEHHE BEJIMYMHBI BHICIIUX TAPMOHUK
MOTpeOIIIEMOT0 U3 CETH TOKa.

B) KOMITEHCALIMIO HEIMHEHHOCTH BXOAHOTO
COIIPOTHBIICHUS] HCTOYHHKA MTHTAHMUS.

I') rapaHTupoBaHHOe cooTBeTcTBUE HOpMaM ['OCT
30804.3.2.

4.YeM NpUHIMNHAIBHO OTJIMYAETCS] OHOKACKAHBIH
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00paTHOXOI0BOM MpeoOpa3oBaTeslb OT MPOCTO
OJIHOKACKaJHOTO?

a) OgHoKacKaAHbIA 00ECIeunBaeT IrajbBAaHUYECKYIO
pa3Bs3Ky.

0) OHOKaCcKaaHBIM 00ECTICUMBACT CTAOMITN3AIUIO TOKA
CBETOAMO/IOB.

B) O1HOKAcKaIHbII 00ecreuynBaeT aKTUBHYIO
KOPPEKIHIO KOA((UIIHEHTA MOIIIHOCTH M CTAOMIIN3ALIUIO
BBIXOJIHOTO TOKa.

r) OHOKACKaIHBIH MOXKET paboTaTh TOIBKO OT CETU
MOCTOSIHHOTO TOKA.

5.IToHmkarole-OBbIIAOIMNN TPE0Opa30BaTENb MOXKET
MIPUMEHSITHCS:

a) TOJIBKO €CJIM B KAUeCTBE MEPBUYHOTO UCTOYHUKA
MUTaHUS UCTOJIb3YETCS CETh MOCTOSIHHOTO TOKA.

0) Korza HanpspKEHUE Ha BX0J1€ TpeoOpa3oBaTesisl BhIlIe
WJIM HUKE HAMPSHKEHHS Ha €ro BBIXOJIE.

B) Korja TpedyeTcs rajJbBaHUYecKas pa3BsizKa MEXKIY
MEPBUYHBIM HCTOYHUKOM MTUTAHUS ¥ CBETOIUOTHBIM
MOJIYJIEM.

T') TOJIBKO B Ka4E€CTBE €IMHCTBEHHOTO KacKaja
HUMITYJIb,CHOTO UCTOYHHKA MUTAHUS.

6.Yem oTiIMYaeTCs OHMKAIOIE-TTOBBIIIAIOITHIA
npeobpaszoBareib OT 0OPaTHOXOJOBOI0?

a) HUYeM;

0) KOHCTPYKLIHEH ApOcCcens;

B) OTCYTCTBHEM T'aJbBAaHMUECKON PA3BI3KU BXOIHBIX U
BBIXOJIHBIX LIETIEH;

T') KOJINYECTBOM CHIIOBBIX ITOJTYIIPOBOTHUKOBBIX
9JIEMEHTOB.

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 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 BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE AJIS PEIICHUS 3a/1a4.

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHkKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJJaHU€e MPEUMYIIECTBEHHO BHIMOIHEHO.

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "HeyI0BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 3aJJaHue BBINIOJIHEHO HEBEPHO WM MPEUMYILIECTBEHHO HE BBIITOJIHEHO.
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KM-11. UccaenoBanue padoThl ra30pa3psiiHbIX JaMIl BLICOKOIO 1aBJIE€HUSA 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 MCCIETyeMOTro Jpoccesst U MOTPEeOIIEMYI0 UM MOLTHOCTD MPH Pa3InYHbBIX

HaIIPsAKCHUAX MU TAIOIICH CETH.

2. Ilo pe3ynbraram uzmepenuit noctpouts BAX npoccens, 3aBUCUMOCTH TTOJIHOTO, & TAKXKe
AKTHUBHOT'O Y PEaKTUBHOI'O COMPOTUBIIEHUI JPOCCENS OT MPOTEKAOIIETO YEPE3 HErO TOKA.

3. CHSTBh KpUBBIE pa3ropaHus 3aIaHHON MPENoAaBaTesIeM JIAMIIbI C HCCIIEIOBAHHBIM B 1I. |
3a/laHusl IPOCCeIeM P HOMUHAIBHOM 3HAYEHUH HANpPsHKeHUs nuTatroue ceti. OnpeaenuTb

BpeMs pa3ropaHus JIaMIIbI.

4. IIpu HOMUHATBHOM HANPSXKEHUU MUTAOIIEH CETH B YCTAHOBUBIIEMCS PEXKUME paOOTHI
JIAMIIbI ©3MEPUTH TTapaMeTPhI JIAMITbl U KOMILUIEKTA B 11eJI0M. CHITh OCIIMIIJIOTPaAMMBI
HANPSDKEHUH Ha 3JIEMEHTax KOHTYpA, a TAK)Ke TOKA JIAaMITbl U CBETOBOTO MOTOKA.

5. Mo pe3ynbTaTamMm H3MEPEHHNA OMPEACTUTh KOAPPUITUSHTH MOITHOCTH JIaMIThl Kit 1 cxembl
Kcx, k03 puimenTs aMauTyapl TOKa JTaMIIbl, KPATHOCTH TOKA KOPOTKOTO 3aMbIKaHUS JIAMIIbI,
OTHOCHTEJIbHBIE IOTEPHU B Ipoccenie, Kod(OUIIMEHT MyIbCalliii CBETOBOTO TIOTOKA.

6. CocTaBUTh MUCbMEHHBIN OTYET, COAepKAIIUNA rpadUKH, TAOIHUILIbI, C pe3yIbTaTaMU
AKCIIEPUMEHTAJIbHBIX UCCIICIOBAHUN U PACUETOB, BBIBO/IbI, KOHCTATUPYIOIINUE U OOBICHSIONINE

IMMOJIYYCHHBIC PE3YJIbTAThI.

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.Kak 1o ux rnokasaHusiM ONpeesIuTh aKTUBHOE
COIIPOTHBIIEHUE APOCCENS?

8.Kak ompenenuTb peakTHBHOE COITPOTHBIICHHUE
npoccensi?

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

10.Kax omnpenenstorcs k03hGUIUEHTH MOIIHOCTH
nmamibl K u cxemst Kex?

11.Kax onpenenstorcess K03()HUIUEHTHI aMIUTUTY/IbI TOKA
JIaMIIbl, KPaTHOCTH TOKA KOPOTKOT'O 3aMbIKAHUS JIAMIIbI,
oTHocuTenbHbIe IoTepu B [IPA, koo duunent
ITyJIbCAIIUi CBETOBOTO OTOKA?

12.3auem B coctaB HanoaHeHust MI'JI BBoguTcst pTyTh?
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13.Bauser v pTyTh Ha BBIXOJ PE30HAHCHBIX JIUHUN
aToMOB j100aBok 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 oTpUIIaTeIbHbIE MOCIEICTBUS YX0/1a HATPUS
13 TOPEJIKH JIAMITBI B MepbI 0OpHObI ¢ 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 JIaMIIbl, KPaATHOCTU TOKA KOPOTKOTO 3aMbIKAHUS
JaMITbl, OTHOCUTENbHBIE IoTepu B [IPA, koo dummeHT
yJIbCAllMii CBETOBOT0 OTOKA?

21.Yem BbI3BaHBI TPeOOBaHUS K KO HUITEHTAM
MOIIIHOCTH KOMILJIEKTA ¥ aMILJIUTY/bl TOKA JIAMIIbI?
22.Kak u3mensTbes 3HadeHus kodddunmenton Ki, Kcx,
KOX(PHUIIMEHTH! aMILTUTYIbI TOKA JIAMITBI, ITYJIbCAIHHA
CBETOBOI'0 MOTOKA, KPATHOCTh TOKA KOPOTKOTO
3aMbIKaHUS JaMIIbl IPY BKIIFOUEHUH €€ C JINHEHHBIM
Oamnactom?

23.Yem omnpezensieTcsi HAaNpsHKEHUE MOTracaHusl JIaMITbI?
24.YKaxxuTe JOCTOMHCTBA U HenocTaTku OMIIPA.
25.Kakue DMIIPA nenecooOpa3Ho UCIIONB30BATH ISt
noakoueHuss MI'JI k cetu ¢ 3aMeTHBIMHM OTKJIIOHEHUSIMU
HaIpsLKEHUs OT HOMUHAJIBHOTO 3HAYeHUs?

26.Kakue nonoaHUTeNnbHbIe (YHKIIUU MOXKET BBITIOIHATH
[TPA?

27.Vxaxute myckossle napamerpsl [IPA g namn tuna
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 INEKTPUUECKUE XapaKTEPUCTUKU
HaTPHUEBOM JIAMITBI BBICOKOTO JIaBJIEHUS, €CIIH B TOPEIIKY
B KadyecTBe Oy(epHOro ra3a BBOAUTh KCEHOH?

33 KaknMu 0COOEHHOCTSIMH IOJDKHBI 00J1a1aTh
3aKUraromme ycrporcrsa i gamn tuna J[HaT?
34.Kakue DMIIPA nenecooOpa3HO UCTIOIB30BATh JIJIs
noakiroueHus jtamn JIHaT k cetu ¢ 3aMeTHbIMU
OTKJIOHEHUSIMH HATIPSKEHHS] OT HOMUHAIBHOTO
3HAYEHHUS?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
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Onucanue xapakmepucmuKku 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 J1TabopaTopHOM paboTsl. OTBEYaeT Ha BOMPOCH! HMPENOAABATENs MO O(OPMIICHUIO
1abopaTopHOil paboThI, OJYYEHHBIM pe3ybTaTaM U TEME IIPOBEACHUS PaOOTHI.

Kparkoe conepxanue 3ajaHus:
1. ITpu BKJIFOYEHHUH CBETOIUOJHOTO MOIYJISl C HCTOYHMKOM ITUTAHUS TOJKIOYUTh
M3MEpUTENIbHbIE TPUOOPHI M HICTOYHUK NMUTAHUS COTJIACHO cXeMe puc. 1.

2308 1 _\ a0
50Ty

CaeToanonssit moayms
»

Figure 1 Puc. 1 Cxema 3KCNepUMEHTA/IbHOM YCTAaHOBKM AN1A UCCe[,0BaHUA rapMOHUYECKOro COCTaBa TOKa notpebnenusa UM
n CM.

2. CHATh MOKa3aHUS U3MEPUTEIbHBIX TPUOOPOB IPY HOMUHAILHOM HaNpsHKEHUH MUTAIOIIEeH
cetu B ycraHoBuBiemcs pexume padotsl CM (Uc, Ic, Pakr, PF, Icx , Ucn.

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

4. IIpu nomoiu ocumsuiorpaga BEIBECTH Ha IKpaH KPUBYIO CETEBOTO TOKA M MPUMEHUTH K HEll
BCTPOCHHYIO (PyHKIMIO ObIcTpOro npeodpazoBanus Oypne.

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

6. CocTaBUTh MPOTOKOJI UCIIBITAHUS Ha cOOTBeTCTBHE BhIOpaHHOMY Kiaccy TC mo TOCT
30804.3.2-2013.

7. Ilo pe3yapTaTaM U3MEPEHUI COCTAaBUTh 3aKJIFOYEHNE O COOTBETCTBUU UCTIBITAHHOTO
komruiekta TpedosanusMm ['OCT 30804.3.2-2013.

8. CocTaBUTh MMCHbMEHHBIN OTYET, COAEPIKAUN CXEMY U3MEPUTEIIBHON YCTAHOBKH, IIEPEUYEHb
000pyI0BaHUs, ONMCAHNE KOMIUIEKTA, IIOKAa3aHUs U3MEPUTEIbHBIX TPUOOPOB, ONpeIeIeHue
kiacca TC, mpoTOKOJ UCTIBITAHHUS, 3aKIFOUEHHUE.

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:

28



YMeTh: paccuuThiBaTh JIUHEWHBIC 1.Yem onpenensroTcs HOPMbI IO TAPMOHUYECKOMY
AIIEKTPUYECKUE LIETIH cocTtaBy Toka nmorpedienus B coorserctaue ¢ [OCT
30804.3.2-2013?

2.Ha 4To BAMSIOT HEeMHEHHBIC HCKAXKEHHUS (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 noMo1IpI0 Kakoro npudopa B U3MEPUTEIBHOM
YCTaHOBKE ITPOBOJUTCS UCCIIEOBAHUE CIIEKTPAILHOIO
COCTaBa TOKa MoTpedaeHus?

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

7.Kak cBs3aHBI MOKa3aHMsI OCHUIUIOrpada ¢ BETUIUHOM
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 morpediieHus B coorBercTBue ¢ [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 3aJJaHUE BBIMOJIHEHO HEBEPHO WITU IPEUMYIIECTBEHHO HE BHITIOTHEHO.

KM-13. Pacuyér cxeM BK/JIIOYeHHUSI HCTOYHMKOB ONITHYECKOI0 U3JIyYeHUs!

®opmbl peasuzanun: [IpoBepka kagecTBa opopMIICHUS 3aaHUS

Tun KoHTpoBLHOr0 Meponpusitusi: Pacuetno-rpaguyeckas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeieHNs1 KOHTPOJIBLHOr0 MeponpusiTusi: CTy/IeHT MOAPOOHO PacCKa3bIBaeT, Kak
BBITMOJHSUICS KaXK/bIi IMYHKT pacdyeTHOTO 3aJaHus, KaKhe 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 ncrounrka nutaHus A0KEH ObITh apryMenTupoBad. [lon aprymenTanueit
MO/Pa3yMeBaETCsl aHAIM3 BXOJAHBIX M BBIXOJAHBIX MapaMeTPOB UCTOUHHUKA TUTAHUS, €T
KOHCTPYKTUBHOT'O HCIIOJHEHUS U 001acTy puMeHeHus. J{oKHO ObITh pacCCMOTPEHO HE MeHee
JIBYX aHAJIOTOB.

Pacuér HoMUHaTPHOW aKTUBHON MOIIIHOCTH U TOJIHBIX MOIIHOCTEH MOTPEOICHHS Ha KPasx
CETEBOr0 Juana3oHa JOJDKCH YUUTHIBATh XapAKTEPUCTUKHA NCTOYHUKA IUTAHUS U TapAMETPbI
Harpys3KHu.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

VYMeTb: paccuuThIBaTh JMHEWHBIE 1.Kakum 06pa3om npou3BOAMICS MOUCK
AIIEKTPUYECKUE LIETIH MOAXOIALIEr0 UCTOYHHUKA MUTAHUsA?
2.11o xakuM napameTpam NoJA0MPaICch UCTOUHUKH
MUTaHUsA?

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
JOKYMEHTAIIMU HEOOXO0AUMO 00paIaTh BHUMAaHHUE IS
BBITIOJTHEHUS PACUETHOTO 3a/1aHUs?

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus: 3aoanus 6 npoyenmax.: 95
Onucanue xapakmepucmuku gvinonnenus 3uanus: OleHka "0oTINYHO" BBICTaBIISETCS, €Clii Obl1a
BEPHO PACKPBITA CYTh U COJIEP)KAHNUE PACUETHOTO 3aJIaHusl, COOJII0/IeHA JIOTUYecKas
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 HEeT OMNOO0K, ObUIN JaHbl OTBETHI Ha BCE BONPOCHI,
3aJJaHHBIE IIPETIOaBaTEIEM.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
eciii ObllIa BEPHO PACKPhITa CYTh U COICPIKaHUE PACUETHOTO 3a/1aHusl, COOJIOICHA JIOTHYeCKast
MOCJIeTOBATEIBbHOCTD Pacyera, B pacueTe HET OMMOO0K, ObUIH JaHbl OTBETHI Ha MTOJIOBUHY BOITPOCOB,
3aJJaHHBIX TIPSO IaBATEIICM.

Oyenka: 2
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Onucanue xapaxmepucmuxu evlnoaneHus 3Hanus: OLeHKa "HeY0BIETBOPUTEIBHO" BHICTABIISAETCSA
ecyu coOroaeTcs X0/ Obl OJTHO U3 MEPEUHCICHHBIX YCIOBUM: -3a]JaHIe BBIIIOJHEHO HEBEPHO WU
MPEUMYIIECTBEHHO HE BBITIOIHEHO; -OblJla HEBEPHO PACKPHITA CYTh M COACPKAHKE PACUCTHOTO
3aJjaHus; -He COOII0IeHa JIOTHYECKasl MIOCIIeI0BAaTeIbHOCTh PAacueTa; -B pacyeTe MPUCYTCTBYIOT
OIINOKY; -He OBLTN JaHBI OTBETHI HA TIOJIOBHHY BOTIPOCOB IMPETIOJaBaTEIIs.

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. PaccuuTath CBETOBOM MMOTOK M CBETOBYIO OTAAUy JIAMIT M BEIOPATh ONTUMANIBHBIN BapHAHT.
2. PaccunTath TEMI0BOM pekuM KOJIObI U1 3-X BApUAHTOB JIaMIl ¢ Han0oJiee BEICOKOM
CBETOBOM OTJayeH.
3. BeIOpaTh TUI 1 KOHCTPYKIIMIO JIEKTPOIOB.
4. BBIMOHUTB 3CKU3 JIAMITBI.
5. I1oAroTOBUTH MOSICHUTENIBHYIO 3aIIUCKY.

TemaTuka KII/KP:

Pa3paboTka KOHCTPYKIIMHU U pacyeT XapaKTePUCTHK JIFOMUHECLIEHTHOH JIaMITbl HU3KOT'O 1aBJICHHUS.
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 3aJaHue MoJTyIeHO
C Omo3/1aHueM He OoJiee YeM Ha 3 Helenu

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 evinoineHus sHanus: OneHka 2 («HeyI0BISTBOPUTEIHLHOY), €CITH

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 evinonneHus 3uanusa: OueHka 5 («OTINIHOY), €ClIU 33aHUE TTOITYIEHO
C ono3/iaHueM He OoJiee YeM Ha 2 Hellenu

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 xapaxmepucmuxu evinoineHus sHanusa: OneHka 2 («HeyI0BIETBOPUTEIBHOY), €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
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: OueHka 3 («yJI0BIETBOPUTEIBHOY), €CITU
3a/IaHKe MOJYYEHO C OT03/IaHueM OoJiee YeM Ha 3 Henenn

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoinenus sHanus: 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 MWKAaJabl OLEHUBAHUSA

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 («XopoIoy), eciu 3aJaHie 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 evlnoinenus 3Hanus: OueHka 3 («yI0BIETBOPUTEILHOY), €CIU
3aJlaHue MOJYYEeHO 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

0Cc60€nUA 0ucuunﬂuubl

1. Komnerenuusi/Muankarop: NJ{-4nk-1 [IpoekTupoBaHue U pacueT COCTaBHBIX YacTei CBETOBOTO

npu0opa - UICTOUHHUKOB M3ITy4EHUS U IIyCKOPETyIUPYIOLINX alnapaToB

Bonpocsl, 3aganus
1.Knaccudukanys nCTOYHUKOB ONITUYECKOTO U3ITyUEHUSI.
2.YpaBHEHHE JJIs1 TOKA MOJ0KHUTEIBHOTO CTONI0A TUIa3Mbl pa3psia HU3KOTO JaBICHHUS.
3.YpaBHeHue OanaHca yaelbHBIX MOIIHOCTEH B IIa3Me MOJI0KUTEIBHOTO CTOI0a pa3psiia
HU3KOTO JJaBJICHMUS.
4. AmOunonsgpHas 11 Py3ust 3apsHKEHHBIX YaCTUI B IIMIIMHAPUYECKON M1a3Me HU3KOTro
JIaBJICHUS B TPYOKE C HENPOBOISIIUMH CTCHKAMH.
5.PapnanbHOE 371€KTpHUUECcKOe MOJIE B IIa3Me MOJIOKUTEIBLHOI0 CTosI0a pa3psia HU3KOro
JIABJICHUS U €0 pOJIb B IBUKEHUH 3apsAI0B K HEMPOBOISIIUM CTEHKAM pa3psiiHON TPyOKH.
6.IlonBrwxHOCTH U apetihoBasi CKOPOCTH AEKTPOHOB B MJIa3M€ HU3KOTO JIaBJICHUSI.



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. Komnerenuns/Uuankarop: UJ1-4nx-1 IlpoekTupoBanue u pacyeT COCTaBHBIX YaCTEN CBETOBOIO
npubopa - ICTOYHUKOB U3JYyYEHHUS U IIyCKOPETYIUPYIOIUX alnapaToB

Bonpocsl, 3aganus
1.CtpykTypa 1yru HUIMHIPUYECKON Topenku taMisl BJl; paguansHoe pacnpeneneHne
TEMIEPATYpPhI TYTH.
2.CreneHb HOHM3ALUY M1a3Mbl. BeiBon popmyssl Caxa-Orrepra.
3.CrexTp ONTUYECKOTO U3ITY4EeHUs PTYTHOM IJ1a3Mbl BBICOKOTO JaBieHMs. BiusHue Ha criekTp
BEJIMYMHBI pa3psAHOTO TOKa.
4.®akTopsl, BIUSIONINE HA GOPMY, UHTEHCUBHOCTD U IIMPUHY CHEKTPAIbHOM JTUHUM B IJIa3Me
paspsina B/I.
5.PrytHble TpyOuathle laMmiibl Beicokoro nasieHus (tuna JPT); koHcTpykus, rabapuTsl 1
CBETOTEXHUYECKHUE XapaKTEPUCTHKHU.
6.bananc sHepruu B 11asmMe pTyTHO J1aMIbl pa3psiia Bbicokoro faasnenus (IPT).
7.YcrpoiictBo u npuHuui padotsl APJI. Konctpykius, ocHoBHbIE y31bl. HanomHenue
TOPEJIKH, CBETOTEXHUYECKUE XapPAKTEPUCTHKH.
8.Jlromunodops! B JIPJI. CBeToBas oTAaya gamisl U "KpacHOE OTHOLIEHHE" .
9.Haznauenue BHemHel kon6sl B JIPJI. TpeboBanus k ee HalOJIHEHUIO.
10.IIpunuumn aevicteust MI'JI. TpeboBaHUS K M3JIy4arolIUM 100aBKaM U XUMHUYECKUM
COETMHEHUSIM.
11.Ponb 6ydepnoro raza B MI'JI. JlocrouncTBa pTyTH Kak OydepHoro rasa.
12.0cuoBubIie THIIBI MI'JI: BX KOHCTPYKITMHU, TpeOOBaHUS K TEMIIEpaTypaM CTEHOK TOPEIKH.
13.BnusiHue gaBieHus MapoB PTYTH U U3TyYaroIuX J00aBOK Ha crieKTp uznydenus MIJL.
14 .ITomxuratomue daexTpoasl B tammax [IPJI u MI'JI. Ix naznauenue. Beibop pe3ucropa B
LIENH MOPKUTAIOLIETO IEKTPOAA.
15.ITpunnun padotst HJIIB/I, KOHCTpYKIMS 1 OCHOBHBIE Y3JIbl, JABIEHUSI TAPOB HATPUS U
pTYTH.
16.Cnextp, cBeTOBas OT/Ia4ya, [IBETOBAsI TEMIIEpaTypa M OO WHIEKC [IBETONIEPEAAun B
HJIB/I 1 ux 3aBUCUMOCTH OT TEMIIEPATYPBI XOJIOAHOU TOUKHU.
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17.J1aBneHue napoB HaTpUs U PTYTU B 3aBUCUMOCTH OT IMPOLIEHTHOT'O COCTaBa aMaJlblaMbl U €€
TEMIEPATYPHI.

18.Meramnokepamuueckue y3iasl (MKY) HIIB/.

19.YpaBHeHHE T0KaNBbHOIO MOHU3ALMOHHOTO paBHOBecHs B I1azMe BJ[. Mexanuzmsl
pexkoMOuHanuu B mazme B/I.

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

21.0cHoBHble TUNBI U KOHCTpYKUMKU HIIBJI 1 nx cBeTOTEXHUUYECKUE XapaKTEPUCTUKH.

22 . TemmiepaTypsl 35ekTpoHOB Te u raza Tr B pryTHO# 1u1a3me Hu3Kkoro AasiaeHus (HJI) u
BbICOKOTO AaBienus (B/I).

23.0cHOBHBIE CBOWCTBA IJ1a3MbI MTOJIOKUTEIHLHOTO CTOJI0A pa3psaa HU3Koro nasieHus B JIJI.
24 MeTtacTaOWIIbHbBIE ATOMBI PTYTH, UX poiib B JIJI HU3KOro JaBiaeHMs.

25.01 kakux (HaKTOPOB 3aBUCHT YACIBbHBINA IMOTOK U3JTyUYCHUs pe30HaHCHOU TuHUU D254 B
prytHo# JIJI HU3KOTrO NaBneHus?

26.YCTpOMCTBO, KOHCTPYKIIUS U MIPUHLIMI ACHCTBUS JJIOMUHECUEHTHBIX JIAMII.
27.9nextponas! B JUUI: Ha3HaueHNE U KOHCTPYKLUSI.

28.du3nyecKkue MpoIecchl, MPUBOIAIINE K CHIKEHUIO Te u kK Bo3pactanuto Tr, npu
IIOBBIIICHUM J1aBiIeHHs mapoB prytu ot HJI k B/I.

29.Haznauenue momuHodopa B JIJI; Tunsl mroMUHODOPOB, HX CBOKMCTBA U CIIEKTPAIbHBIC
XapaKTEPUCTHUKHU.

30.Ponp uHEpTHOTO ra3a; ero JAaBlieHUE U BIUSAHUE Ha cBeTOBYIO oTaauy JIJI.
31.bakrepuniHble pTYTHBIE JaMIIbl HU3KOTO JaBieHUs. OCHOBHbBIE Y3JIbl, TEXHUUECKUE U
9KCILTyaTallMOHHBIE XapaKTEPUCTUKHU.

32.3aK0H 3JIEKTPOMArHUTHOW MHAYKIMHA. MarHuTHBIA NOTOK U MarHUTHAsi MHAYKLUS, UX CBA3b
C MHAYLIMPOBAaHHBIM B K0J10e HampsbkeHueM u TokoMm B BU unaykrope.

33.1HnyKkunoHHast JIOMUHECHeHTHas Jlamna ¢ BY HHAYKTOpOM B MOJOCTH pa3psaIHON KOJIObI
(Philips, GE). [Tpunuumn paboTsl, KOHCTPYKIIHSI, OCHOBHBIE Y3IIbl, CBETOTEXHUYECKHE
XapaKTEPUCTHUKHU.

34 VIHayKIIMOHHBIE JIAaMITBI TPAaHC(POPMATOPHOTO TUIIA C 3AMKHYTHIM MarHUTOMPOBOJIOM
(Endura/Icetron). [IpuHiun paboThl, KOHCTPYKLUS JIAMIIbI, YaCTOThI BO30YKIEHUS,
CBETOTEXHUYECKHE XapaKTEPUCTHKU.

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

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

MaTepnanbl AJIS MIPOBEPKHU OCTATOYHBIX 3HAHHUI

1.HJIB/I otHOCHTCS K
OTBeThI:
a) HICTOYHHUKAM CBETa BBICOKOT'O JJaBJICHUS;
B) PTYTHBIM pa3psIHBIM JaMIlaMm;
I') TETJIOBBIM UCTOYHHKAM CBETa;
1) UICTOYHHKaM CBETa, padOTaOIUM Ha CBEPXBBICOKHUX YaCTOTaX.
BepHblil 0TBeT: a) HCTOYHUKAM CBETa BHICOKOTO JIABJICHUSI.
2.YT0 ciy’KUT UCTOYHUKOM IapOB PTYTHU B pa3psiHbIX Jammnax? (Bo3MoXHO HECKOIBKO
BapHaHTOB OTBETA).
OtBerTsI:
a) JIOMHHOGOP;
0) oKCUI pTYyTH;
B) amMaJibrama;
T) Karis pTyTH.
BepHblil oTBeT: B) amanbrama U r) Karis pTyTH.
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3.B ocHOBe pabOThl MHAYKIIMOHHBIX JIAMIT JISKAT MEXaHU3MBI BO30YKIEHUST MHAYKIIMOHHBIX
pa3psii0B HUZKOTO JABJICHUS, TOTYMHSIONINECS 3aKOHY:
OTBeTHI:
a) ['paBUTAaLIMOHHOTO B3aMOJICICTBHS;
0) DNIeKTpUYECKUX CHJI B3aUMOJCHCTBUS MEXKIY 3apsSKEHHBIMU YaCTULIAMU;
B) Panes-J/Ixunca,
r) DIeKTPOMArHUTHON UHAYKITUH.
BepHsiii 0TBET: T) DNIeKTpOMarHUTHOM MHTYKIIUH.
4.Kaxum Oy(hepHBIM ra30M HUKOT/IA HE HATIOJTHSIOT JIIOMHHECIICHTHBIC JTAMITHl HU3KOTO
NaBJICHUS?
OTBeTHI:
a) aproH (Ar);
0) xucnopon (02);
B) HeoH (Ne);
r) kpuntoH (Kr).
Bepusiii otBeT: 0) kucnopon (02).
5.B ma3mMe BBICOKOTO JaBIICHUs OallaHC 3apsDKEHHBIX YaCTUIl MOKHO OXapaKTEePH30BaTh
dbpa3oii:
OTBeTHI:
a) “CKOJIbKO 3apsDKEHHBIX YaCTHUI POAUIIOCH B €TUHUYHOM 00bEeMe, CTOIBKO B 3TOH ke
eInHuIEe 00beMa U IOTHOIO”;
0) “3apsKEHHbBIE YACTHUIIBI POXKAAIOTCS B 00beMe pa3psizia, a MorudarT Ha CTEHKE KOJIObI;

B) “CKOJIBKO B 00BEME POJIUIIOCH 3apSKEHHBIX YACTHIL, CTOJIBKO M pEKOMOMHUPOBAJIO HA CTEHKE

KOJIOBI';

I) “3apsHKEHHbIC YaCTUILbI POXKIAIOTCS HA CTEHKAX, a MOrudaroT B 00beMe I1a3Mbl”.
BepHblii 0TBeT: a) “CKONBKO 3apsHKEHHBIX YaCTHUI] POAMIOCH B EIMHUYHOM 00beMe,
CTOJIBKO B 3TOM e eJMHUIIe 00beMa 1 MOTHuoI0”.

6.IToueMy y pTYTHBIX JIaMII BBICOKOT'O JIaBJI€HHUS, HE UCIIOJIB3YIOLINX JTIOMUHO(OD,

OaxTepunnHas 3pPEKTUBHOCT HUXKE, YEM Y PTYTHBIX JIJaMII HU3KOro AaBiieHus? (Bo3moxkHo

HECKOJIBKO BAPUAHTOB OTBETA).
OTBeThI:
a) MOTOMY YTO TOpEJIKa JIaMII BHICOKOT'O JIaBJICHUS BBIIIOJHEHA U3 KBapIla, KOTOPBIA He
MIpO3padeH Jyisl yJIbTpauoeTOBOro JUana3oHa JUIMH BOJIH;
0) mOTOMY YTO B IJIa3Me BBICOKOI'O JIaBJICHUS BEIMKa JOJIS MJICHEHUs! (POTOHOB C JUIMHAMHU
BOJIH 185 u 254 Hwm;
B) IOTOMY 4YTO B IIJIa3M€ BBICOKOT'O JaBJIEHUS MPOUCXOAUT YIIMPEHUE PE30HAHCHBIX JIMHUI
aToMa pPTYTH;
I') HOTOMY YTO IUIa3Ma BBICOKOTO JAAaBJICHUS SABISETCS N30TEPMHUUHOM.
BepHplii oTBeT: 0) MOTOMY YTO B IJIa3M€ BBHICOKOI'O JaBJICHUSI BEJTMKA JOJIS TUIEHEHUS
¢oToHOB ¢ JyHamMK BOJH 185 u 254 HM; B) HOTOMY YTO B IJIa3Me BBICOKOTO JIaBJICHUS
MIPOUCXOJUT YIIUPEHUE PE30HAHCHBIX JIMHUI aToMa pTYTH.
7.Kak omnpenenuTs creneHb MOHNU3auuu miasmel BJ[?
OtBerTsI:
a) o opmyne Paiica;
0) ¢ momorpio ypaBHeHHs Caxa-Orrepra;
B) C IOMOIIBIO ypaBHEHN MakcBeia;
T) ucrnoisb3ys meton “MON”.
Bepuslit oTBeT: 0) ¢ momouibio ypaBHeHus: Caxa-Orrepra.
8.B pTyTHOM 1amIIe HU3KOTO AABJIEHUS C KalleJIbKOW PTYTH, UCIIOJIB3YEMOU B KAUECTBE
ucTouyHuka YD U3iydeHus, ONTUMaIbHOE AABJIEHUE NIAPOB PTYTH PaBHO
OTBeThI:
a) 760 Mmm pr. CT.;
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6) 1 Topp;

B) 5 Ila;

r) 1 Ila.
Bepmnsriii otBeT: 1) 1 Ila.

9.YeMm onpenensercs AaBj€HUE NapOB PTYTH B JaMIlaX HU3KOTO JaBJIEHUS?
OTtBeTsI:

a) 1aBJICHMEM MHEPTHOIO ra3a;

0) CKOPOCTBIO JIEKTPOHOB;

B) TEMIIEPATYpPON XOJIOIHOM TOUKH;

I') TEMIIEPATYPOH JIEKTPOHOB.
BepHblii 0TBET: B) TEMIIEPATypOMl XOJIOAHON TOUKH.

10.Yem oTnmnyaercs pa3psAl BBICOKOTO JABJIECHUS OT paspsiia HU3KOrO JaBJICHUs?
OTtBeThI:

a) paJualIbHbIM pacupeieseHUEeM TEMIIEPATYPhl B TOPEIIKE;

0) TeM, YTO TeMIepaTypa MEKTPOHOB HUXKE TEMIIEpPATyphl I'a3a;

B) T€M, YTO TEMIIEpPAaTypa HOHOB HU)KE TEMIIEPATyphI I'a3a;

I') pacnpezesieHueM HalpsKEeHUs 3JIEKTPUUECKOro MOJIs IO OCH paspsja.
Bepublil oTBeT: a) pauanbHbIM paclipe/ielIeHUeM TeMIIepaTypbl B FOpEJIKe.

II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "MPOJABHUHYTOrO"
ypoBHsl. OTBETHI JaHBI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUM.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6blnonenus 3uanus: PaboTa BelloIHEHa B paMKax "0a30Boro"
ypOBHS. BOJBIIMHCTBO OTBETOB J]aHbl BEPHO. B yacTu mMaTtepuana ecTh He3HAUUTEIbHbIE
HEJOCTaTKH.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeIMOIHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHasl yacThb 3aJJaHUs BHIIIOJIHEHA BEPHO. HA BOIIPOCHI YIIIYOJIEHHOTO YPOBHSL.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPaBUIIHHO.

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy

OrneHKa BBICTABISIETCS B COOTBETCTBUU C [lomokeHneM O OaIbHO-PEUTHHTOBOW CHUCTEME IS
crynentoB HUY "MD" Ha ocHOBE ceMecTpOBOM U aTTECTAlMOHHON COCTaBIIAIOIINX.

8 cemecTp
®opmMa NPOMEKYTOYHOM aTTecTalMu: 3a4eT C OLICHKOM

IIpumep Ouera

H1Y DK3AMEHALIMOHHBIN BUJIET Nel | Ymeepaicoaio:
MOU Kadenpa CerorexHuku 3as. kagedpoii
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27 mas 2019 2.

Huctummuna: [TPA u cucteMsl ynpaBieHHS
OCBELICHUEM

PakynpTeT DIEKTPOHHONW TEXHUKU

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

2. Kakue QakTopsl onpeaensoT 3Ha4eHUEe MOITHOCTH OCBETUTEIBHON yCTaHOBKHU?

3. Kakyto cxemy [IPA nenecooOpasHo uctonp3osats Aiist PJI ¢ xomogabvMu anextponamu npu Uc =
220B, Uzcp = 180B, sUz = 10B, Un = 120B?

IIpoueaypa nposenenust

[Tpouenypa mpoBeaeHHs 3K3aM€Ha COOTBETCTBYET IOJIOKEHHIO O IMPOMEXKYTOUHOM arrecTanuu
oOyuaromuxcs B ®I'bOY BO "HUY "MOU" nmo mporpammam OakaiiaBpuaTa, CHEIMAIUTETa U
maructpatypsl [I CMK-9.1.3-04-2020 7.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Muankarop: NJI-3nk-2 PazpaboTka mpoekra 31eKTPHUUECKON YacTH U CXEMBI
YIPaBJICHUS] MHHOBAIMOHHBIMHA OCBETUTEIbHBIMA YCTAHOBKAMH

Bonpocel, 3aganus
1.IIPA, oOecnieunBaromye 3a’KuraHue JamI UMITYJIbCOM HarpsKeHUs.
2. Knaccuukanus HCTOUHUKOB MUTaHUS CBETOAHOIOB.
3.J10CTOMHCTBA ¥ HETOCTATKH OaJlTACTHBIX HCTOYHUKOB MTUTAHUS JIJISI CBETOIMO/IOB.
4.JlocTOMHCTBA ¥ HEJOCTATKH UMITYJIbCHBIX UICTOYHUKOB MUTAHUS U1 CBETOIUOOB.
5.Bonbr-amnepnast xapakrepuctuka C/I. Pazianune BAX cBeTo1M0/10B pa3HOTO CIIEKTpa.
3aBucumocts BAX 0T TeMneparypbl KpucTasuia.
6./luHaMHUecKoe COPOTUBIIEHHE CBETOIN0AA. 3aBUCUMOCTH OTHOCUTEILHOTO CBETOBOTO
IOTOKA OT Ben4MHbI Toka C/ 1 TeMriepaTypbl KpucTauia.
7.0TnMuus B TUTAaHUM CBETOJMOAHBIX HCTOUHHUKOB CBETA MOCTOSIHHBIM HANPSKEHUEM U
IIOCTOSIHHBIM TOKOM.
8.Crioco0pl KOMMYTAaIIMK CBETOJIMOOB B CBETOIMOAHOM Mojyie. [locnenoBaTenbHoe
COEZIMHEHHE, MapaiiesIbHOe, I0CIe0BaTeNIbHO-TIapauienbHoe. Heo6xoaumocTs
TOKOBBIPABHUBAIOIIUX PE3UCTOPOB.
9.Harpy3ouHas XxapakTepHCTUKa UCTOUHUKA TUTAaHUS JUIsl CBeTOAM010B. Kpurepun BeiGopa
paboueit TOuKH.
10.TpeGoBaHusl K MCTOUHUKY MTUTAHUSA 11l CBETOAMO/IOB CO CTOPOHBI ceTH. Pazmuuus
TpeOOoBaHUI CeTH MEPEMEHHOTO TOKA U CETH IMOCTOSHHOTO TOKa. J[Mara3oHbl CeTeBBIX
HaIpPSOKCHUN.
11.I'anpBannyecKas pa3Bsizka HICTOUHHKA MUTaHUA. K KaKuM HEraTUBHBIM MOCIEICTBUSIM
MOJKET IIPUBECTU OTCYTCTBHUE ralbBAHUUECKON Pa3BA3KHU?
12 . Koadpdurnuent momuoctu. TpeboBanus, criocoObl Koppekiuu. K kakuM HEraTHBHBIM
HOCJEICTBHAM MOKET MPUBECTU HU3KUH KO (PUIIMEHT MOIIIHOCTA UCTOUHUKA TTUTAHUS?
13.OMuccust rapMOHUYECKUX COCTABIISIOIINX ceTeBOro Toka. [Ipuunnel, TpeOboBaHuS, C1OCOObI
CHW)KEHHSI YPOBHS DMHCCHH.
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14.OCcHOBHBIE 37IEMEHTHI UMITYJILCHOI'O HCTOYHUKA TUTAHUS JIJIs1 CBETOAMO/IOB C
MOJKJIIOYEHUEM K CETH NIEPEMEHHOT0 TOKA.

15.®@ynkuuu [IPA qos C.

16.ITonmxkaromuii npeoOpa3oBaTesnb A MUTAaHUS CBETOAMOAOB, 00JaCTH IPUMEHEHHUS,
OPUHIUIN PabOThI, TPEUMYIIIECTBA U HEJJOCTATKH.

17.01H0KacKaAHBIA 0OPAaTHOXOIOBOM MPeoOpa3oBaTEINb Il MUTAHUS CBETOIUO/IOB.
18.BiusiHue criakuBaroieil EMKOCTH Ha BBIX0JI€ MOCTOBOT'O BBIIPSIMUTENS UICTOYHHUKA
IUTAHUSA 7151 CBETOJIMOIOB HA BEJIMUMHY KO3 PHUIIMEHTa MOIIHOCTH.

19.TexHonorus yrnpasieHUs] TOKOM CBETOIUOJIOB TI0 IEPBUYHON CTOPOHE 0OPATHOXOIOBOTO
npeoOpa3zoBaTers.

20.Koppexkuus ko3¢ duiimeHTa MOITHOCTH 3a CUET TOCTOSTHHOTO BPEMEHU BKITFOYCHHUS
CHJIOBOT'O TPAH3UCTOPA 0OPAaTHOXOJOBOI'0 OHOKACKAAHOTO Npeodpa3zoBaTersl.

21.Cucremsl ynpaBieHus ocBenieHueM. Kakum o0pa3om oCyIecTBIsieTcs ypaBieHue?
22.Cnioco0sI peryaupoBaHus cBeToBoro notoka CJI.

23.YKaxXuTe IUTFOCH 1 MUHYCBI Pa3IMYHBIX CIIOCOOOB YIIPaBICHHS CBETOBBIMH IapaMeTpaMu
CA.

24 Yem ompenensiercs: BbiOop yactotsl LIIMP Toka CJ1?

25.YpOBHHU UHTEJIIEKTYaIbHOCTH CUCTEM YIIpaBiIeHUs ocBeleHrneM. O01acTu NpUMEHEHUs.
26.CucreMsl ynpaBieHUs! OCBELIEHHUEM C KOMMYHHMKAIUEH 110 CUJIOBBIM ITPOBOJAM.
Oco0eHHOCTH IPUMEHEHHUs], TPEUMYILECTBA, HETOCTATKH.

27 Ilpotokon ynpasnenus DALI, ocHOBHbIE XapaKTEpUCTUKU, IPEUMYILECTBA, HEOCTATKH.
28.1Iporokon ynpasinenus MX-512, ocHOBHbIE XapaKTEPUCTHKH, IPEUMYIIECTBA, HEJOCTATKH.
29.Marepuainbl Ie4aTHBIX IUIAT JJI U3TOTOBJIEHUS CBETOMOAHBIX MOAYJIEH U UCTOUYHUKOB
nutanus. OTianyus, IpeuMyliecTBa, HEJOCTATKU, 0071aCTH IPUMEHEHUS.
30.06paTHOX0/10BOM TTpeoOpa3zoBaTeib I MUTAHUS CBETOIMOAO0B, 00JIACTU MPUMEHEHHUS,
HOPUHIUI pabOThl, IPEUMYIIECTBA U HEAOCTATKH.

31.JIPA nns cBETOJMOIHBIX UCTOYHUKOB CBETA.

32.TexHOJIOTMH MPOU3BOACTBA CBETOANO/I0B, TUIIBI KOPITYCOB, OTJINYUS U 00JaCTH
PUMEHEHHUS.

33.CxeMsl, o0ecrieurBaroIye 3aKUraHue JIaMI ¢ IpeaBapUTeIbHO MOJOIPETHIMU 3JIEKTPOIaMH
HaNpspKEHUEM, HE HUMEIOLTUM UMITYJIbCHON ()OPMBI.

34.Haznauenue I1PA, ¢pynkuuu, BeimonHsemsle [IPA.

35.0cunoBuble pyHkuuu [TPA.

36./lononuutensHble pyHKIMHN [TPA.

37 Knaccuduxanus [TPA.

38.0OcHoBHbIE apameTpsl, xapakrepusytomue [IPA st PJI

39.11yckoBbie napametpsl [IPA mmst PJI.

40.Paboune nmapamerps! [IPA ans PJL

41.OxcrmutyarannonHslie napamerpst [IPA nns PJIL.

42 Xapaxrepuctuku ['PJI kak anemMeHTa 21eKTpUYECKON LIETH.

43.CtabuinbHOCTh U YCTOWYMBOCTH paboTsl ['PJI.

44.Cratnueckas BoJbT-amMIepHas xapakrepuctuka ['PJI.

45.TexHONIOrMH MOHTa)Ka 3JIEMEHTOB CBETOAMOHBIX MOJYJIEH U UMITYJIbCHBIX UCTOYHUKOB
nutanus. OTIAnyus, IpeuMyliecTBa, HEJOCTATKH, 007IaCTH IPUMEHEHUS.

46./IlnHamMnueckas BosbT-amIiepHas xapakrepuctuka ['PJL.

47 IlapameTpsl, XapaKTEpU3YIOIINE CTATHUECKYIO BOJIbT-aMIIEPHYIO XapakTepucTuky ['PJI.
48.3aueM HEOOXOMMBI CTaTHUECKas U AMHAMHUYECKas BOJIbT-aMIlepHble XapakTepuctuku ['PJI?
49.Cxempl, oOecrieynBaloIINe 3a)KUTaHUe JIaMIT C XOJIOAHBIMU JIEKTPOJaMU HaNpsKEHUEM, He
UMEIOLTUM UMITYJIbCHON (POPMBI.

50.Cnoco6st 3axuranus ['PJI.

51.PeakTuBHAs MOIITHOCTb, TOTPEOIIsIeMast U3 CETH, PUUUHBI, CIIOCOOBI OOPHOBI.
52.ITapameTpsbl, XapaKTEpU3YIOLIUE TUHAMUYECKYIO BOIBT-aMIIEPHYIO XapakTepuctuky ['PJIL.
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53.JononuurensHble pynkimu [TPA. Koppekuus ko3¢ duimenra MOIIHOCTH.

54 HenuHelHbIE HCKAXXEHUS CETEBOT'0 TOKA, MPUYNHBI, CTOCOOBI OOPHOBI.

55.Bnusiaue [IPA Ha miinTenbHOCTh pa3ropaHus JaMIlbl.

56.Tunbl 6a/1acTOB, UX MPEUMYIIECTBA U HEJIOCTATKH.

57.Tunsl 0am1acTOB, UX NPEUMYILECTBA U HEJOCTATKH.

58.0T 4ero 3aBHCAT cTaTHYECKas U JMHAMUYECKAst BOJbT-aMIIepHbIe XapakTepucTuku ['PJI?
59.Kak 3azarorcs ctaTuueckas U AMHAMHUUYECKask BOJIbT-aMIIepHble XapakTepuctuku ['PJI?
60.CriocoObl yMEHBIIICHUST TTyJIbcaluii cBeToBOro nmoroka MC.

MarepuaJsbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM
1.Pe3oHaHCHBIE CXEMBI BKIIFOUEHUS COAEPIKAT:
OTtBeThI:

a) Pesucrop u konznencarop;

0) Pe3ucrop u KaTylKy UHAYKTUBHOCTH;

B) IHIYKTUBHBIE U €eMKOCTHBIE 3JIEMEHTBHI;

r) Pesucrop u Tpancdopmarop Toka.

Bepubliit otBeT: B) IHAYKTUBHBIE U €MKOCTHBIE 3JIEMEHTBHI.
2.CrapTepHble CXeMbl BKJIIOUEHHUS UCIOJIB3YIOTCS IPEUMYIIECTBEHHO [
OTtBeTsI:

a) HJIB/I;

0) JII;

B) C/L;

r) JIOH.

Bepusrii otset: 6) JIJI.

3.ITo Tuny TokoorpanuuuBaromiero snementa [IPA nis PJI 6siBatot
OTBeThI:

a) DIEKTPOMAarHUTHbIE U UMITYJIbCHBIE,

0) DneKTpOMarHUTHbBIE U 3JIEKTPOHHBIE;

B) DJIEKTPOHHBIE U TYCKOBBIE;

r) DJIEKTPUUYECKHE U MEXaHUUYECKHE.

Bepuslit oTBeT: 6) D1€KTPOMarHUTHBIE U 3JIEKTPOHHBIE.
4.T1PA He BBITIONHSET QYHKIIHUIO:
OtBeTsI:

a) Ycrpoiictsa, cornacytomiero C ¢ nurarorieit ceTpio;

6) YcrpoiicTBa, 3aaroero HeoOXoUMbIe IeKTpruecKue napameTpsl Ha UC;

B) YcrpoiicTBa, nznyyatouiero B Y® auamna3oHe CuekTpa;

r) YcTpolicTBa BTOPUYHOTO 3JIEKTPOIUTAHUS.

BepHbrlii oTBeT: B) YcTpoiicTBa, n3nnydaroniero B Y@ nuana3zoHe CrieKkTpa.
5.Kakum o6pa3zom perynupytoT Tok uepe3 CJ1?
OTBeThI:

a) METO/IOM IIMPOTHO-UMITYJIbCHON MOIYJISLINN;

0) U3MEHsIsl HalIpaBJIEHHE AIEKTPUUECKOTO TOKA;

B) U3MEHss BEIMUNHY HanpspkeHust Ha C/I;

T') U3MEHsISI BEIMYMHY OCTOSTHHOTO ToKa uepe3 CJI (aMIIUTyAHbINH METOJ).
BepHbliil oTBeT: a) METOJJOM IIMPOTHO-UMITYJIbCHOW MOJYJISIIIMU U T') U3MEHSS BEIMUUHY
MocTosTHHOTO ToKa uepe3 CJI (aMImuTyIHBINH METO.).

6.Kak no BAX omnpenenuts nugpepenmansHoe conpotusienue C/1?
OtBerTsI:

a) [To BennuuHe HanpsHkeHue Npooos;

6) [1o BenmuuMHE 3aNKUPAIOLIETr0 HAMPSKEHUS;

B) Ilo TanreHcy yria HakiaoHa KacaTesnbHON K BAX;

r) Ilo 3Hauennro obpaTHOTro TOKA Uepes CJI.



BepHblii OTBET: B) 110 TAHI'€HCY yIJIa HaKJIOHA KacateabHOU kK BAX.
7.JluHeHbIE UCTOYHUKYU MTUTAHKS HA3bIBAIOTCS JJUHEUHBIMU TTIOTOMY YTO
OtBeThI:
a) yciaoBHO-rpaduyeckoe 0003HaYCHHE Ha CXEME TIPEICTABIISIET COOOM JIMHUIO;
0) UCTIOIB3YIOT MOJIYINPOBOAHUKOBBIN TPAH3UCTOP HA JIMHEMHOM Y4aCcTKE BBIXOJIHBIX
XapaKTEePUCTHK;
B) MMUTAIOT JIMHEWHBIC [IETTOYKHU CBETOHO/IOB.
BepHsiii oTBET: 0) HCIONMB3YIOT MOJIYITPOBOIHUKOBBIA TPAH3UCTOP HA JIMHEWHOM Y4aCcTKE
BBIXOJIHBIX XapaKTEPUCTHUK.
8.Haznauenne Gpa3oKOMIICHCHPYIOIIETO KOHIEHCATOpa B MHAYKTHBHOM OajacTe Jjis
CBETOHOJIOB
OTBeTHI:
a) 3aracartb SHEPIHIO;
0) KOMIIEHCUPOBAaTh U3MEHEHHE HANPsDKEHUS (Pa3HOTO MPOBOJIA;
B) KOMIICHCHPOBATh CIBUT (a3 MKy HAMIPSHKCHUEM CETH U HANPSDKEHHUEM CBETOIUOIOB;
') KOMIIEHCUPOBATh CABUT (ha3 MEXAy HAMPSHKEHUEM CETH U MOTPEOIsIEMbIM U3 CETH TOKOM.
BepHblii OTBET: ') KOMIICHCUPOBATH CABUT (Da3 MEKTy HANIPSDKCHUEM CETH H
MOTPEOJIIEMBIM U3 CETH TOKOM.
9.Kunacc 3ammtsl [IPA onpenensercs uaaexcom IPXX. Uto o3navaer nepBbiii X B JaHHOM
uuaekce?
OTBeThI:
a) 3amuTa OT IbUIH;
0) 3ammTa OT BJlary;
B) 3aIlIMTa OT BO3JIEUCTBHUS BBICOKHX TEMIIEpPaTyp;
T) 3aI1Ta OT MOPAKEHUS FJIECKTPUUECKUM TOKOM.
BepHeIii 0TBET: a) 3aIuUTa OT IBUIH.
10.Knacc 3amutel [IPA onpenensercs unaexcom IPXX. Urto o3Havaer Bropoil X B JTaHHOM
nHaekce?
OTBeThI:
a) 3amuTa OT IbUIH;
0) 3ammTa OT BJary;
B) 3aIlIMTa OT BO3JICHCTBHUS BBHICOKHX TEMIEpPaTyp;
T) 3aIUTa OT MOPAKEHUS IJIEKTPUIECKUM TOKOM.
BepHnbiii oTBeT: 0) 3ammTa OT BIary.

II. Onucanue wkKanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOJIHEHA B paMKax "MPOABUHYTOTO'
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOEHHOCTH MPAKTUUECKUX PEIICHUMH.

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: Pabora BeIMOTHEHA B paMkax "6a3oBoro"
ypOBHs. BOJNBIIMHCTBO OTBETOB JaHBI BEpHO. B yacTu MaTepuana ecTh He3HAUYUTEITbHbBIE
HEJIOCTATKHU.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoiHeHus 3nanus: Pabora BBIMOIIHEHA B paMKax "ToporoBoro"”
ypoBHsi. OCHOBHasI 4aCTh 3aJJaHUs BHIMOJIHEHA BEPHO. Ha BOMIPOCHI YIIIYOJICHHOTO YPOBHSIL.

Oyenka: 2
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Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: PaboTa He BHIIOTHEHA WM BHITOJTHEHA
MIPEUMYIIECTBEHHO HETPaBUILHO.

II1. IIpaguna évicmasnenun umo2080i OYeHKU no Kypcy

OneHka BbICTaBJsIETCS B COOTBETCTBMM C llonokeHuem o OanabHO-PEHTUHIOBOM cHCTeME IJis
ctynentoB HUY "MOU" Ha ocHOBE ceMecTpOBOM U aTTECTALMOHHOMN COCTaBIISIFOIINX.
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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'bOY BO "HNY "MBOH" no nporpamMmmam OakajiaBpuara, CrieliuagnTeTa 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 evinoanenus sanus: OneHka "oTINIHO" BBICTABIISETCS, €CITH ObLIa
BEPHO PaCKphITa CYTh M COJIEPIKAHHE KYpPCOBON pabOTHI, COOJIOCHA JIOTHYECKast
MOCIICZI0BATEIIHLHOCTh PA0OTHI, B pab0oTe HET OMMOOK, OBUTH JJaHBI YETKHE OTBETHI HA BCE BOIIPOCHI,
3aJJaHHBIC ITPEIOaBaTeIeM.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OleHKa "Xopouio" BEICTaBISETCS €CIH, €CIn
ObLIa BEPHO PACKPBITA CYTh M COJIEPIKAHHE KYpPCOBOW pabOThI, COOJIIOICHA JIOTHYECKast
MOCJIC0BATEIHFHOCTh PA0OTHI, B pab0OTe HET OMMOOK, OBUIN JaHBI OTBETHI HA BCE BOIIPOCHI,
3aJJaHHBIC MTPETI0IaBaATEIIEM.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIHHO" BBICTABIISETCS
eciu ObljIa BEPHO PACKPBITa CYTh U COZIEp KaHUE KypCOBOM paboThl, COOIII0IeHa JIOTHYeCKast
MOCJIeIOBATEIBHOCTh, B padOTE HET OMIMOOK, OBUIH JaHBI OTBETHI HA TIOJIOBUHY BOIIPOCOB,
3aJJaHHBIX TPENoJaBaTeIeM.

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanusa: 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 PadOThI; -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 H1Y "MD" Ha ocHOBE ceMeCTpOBOM M aTTECTAIIMOHHON COCTaBIISIONIUX.
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