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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. [TK-2 CnocoGeH mpuMEHSTh PacueTHO-TEOPETUUYECKUE METOIbI U SIKCIICPUMEHTAIbHBIC HABBIKH
MCCJIEJOBAHMSI TIPOLIECCOB, UCIOJIb3YEMBIX B @aTOMHON YHEPIETUKE, TEPMOSIEPHBIX
WCCJIEI0BAHMSX, IIJIA3MEHHBIX YCTaHOBKAaX
NJ1-2 Bnaneet npakTHYECKUMHU HaBbIKaMH IPUMEHEHUS] U3MEPUTENBHBIX IPUOOPOB U
TEXHUKH 3KCIEPUMEHTA, XapaKTEPHBIX ISl IUNIA3MEHHBIX TEXHOJIOTUM

1 BKIIFOYACT:

IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanusaiuu: BeictyrnieHue (10kan)
1. IIpesenTarus u 3anuta pedepara (Pedepar)

Popma peanusanuu: ITncemenHas pabora
1. 3amuTa naboparopusix padot Ne 1, 2, 3 (Jlaboparopnas padota)
2. 3ammTa nadoparopHsix padboT Ne 4, 5, 6 (JlabopaTopHas pabota)
3. Tect na 3nanue Tepmunonoruu 1 (TectupoBanue)
4. TecT Ha 3HaHME TEPMHUHOJIOTMH I10 3JEKTPOHHOM CIIEKTPOCKONNUY U CKAaHUPYIOIIEH
30HA0BOM MHUKpockonuu (TecTrupoBaHue)

BPC nucuuminHbl

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Wnpnexc KM- | KM- | KM- | KM- | KM-
Paznen nucuuniuHb KM- 1 5 3 4 5

Cpox KM: 4 8 10 12 16

OcHOBHBIC T'pYIIIbI BHGKTqueCKOﬁ H3MepHTeJ’ILHOﬁ

anmaparypsl
OcHOBHBIE TPYIIIBI 3JIEKTPUUECKON U3MEPUTEIBHOM + + +
annaparypsl

Merozasl TEpMOMETPUH

Merozasl TEpMOMETPUH + + + +

MeToapl 1 TPUOOPHI IS IKCTIEPUMEHTATHFHOTO
MCCJIEI0BAHMS TUIOTHOCTH MOTOKA U3TYyYEHUS TI1a3MBbl.
I11a3mMeHHBIE 30HIBI

Metonp! u HpI/I60pBI JJI OKCIIEPUMEHTAJILHOT'O
HUCCJICNOBAHMS INIOTHOCTH MOTOKA U3JIYUCHUS I1J1a3MBl. + + + +
IIma3sMeHHEBIE 30HAbI




MeToapl M TEXHHKA MTOJIYYE€HUS U U3MEPEHMSI BBICOKOTO
HaIPsHKEHUs

MeTOI[BI M TCXHUKA IMOJIYUYCHHUA U U3MEPCHHA BBICOKOI'O

+ +

HaNpPsDKEHUS
TexHuKa Mosxy4eHus My4KoB 3apsAKEHHBIX YaCTHI]
TexHuKa Moxy4eHus My4KOB 3apsIKEHHBIX YaCTHI] + +
AnmnaparHas QyHKUIHS CIEKTpOMEeTpa. DHEeProaHaIU3aToOPbl
AnmnaparHas QyHKUIHS CIEKTpOMETpa. DHEeProaHaIU3aToOPhbl + +
OcHOBHBIE BUIbI JJIEKTPOHHON CHEKTPOCKOIINU
OcHOBHBIE BUbI JJIEKTPOHHON CHEKTPOCKOIINU + + +
ATOMHBIN CHJIOBOM MHUKPOCKOIT
ATOMHBIN CHJIIOBOM MHUKPOCKOIT +
Jlazepubiii ontuyeckuii 3081 (JIMIAP)
Jlazepnsrit onrrueckwuii 3081 (JIMIAP) +

Bec KM: | 20 25 25 10 20

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE
I1K-2 NJ-2mx-2 Bnaneer | 3nath: Tect Ha 3nanue tepmunosioruu 1 (TectupoBanue)
MPAaKTUYECKUMHU HABBIKAMM | IPUHIMUI ACHCTBUA U TecT Ha 3HaHKWE TEPMUHOJIOTMH 1O IEKTPOHHOU CIIEKTPOCKOIIUHU U
[IPUMEHEHUS KOHCTPYKTUBHBIC CKaHupyroliei 3041080 Mukpockonuu (TectupoBanue)

U3MEPUTENIbHBIX MPUOOPOB
U TEXHUKH DKCIEPUMEHTA,
XapaKTePHBIX JUTST
MJIa3MEHHBIX TEXHOJIOTUH

0COOEHHOCTH OCHOBHOT'O
U3MEPUTEIIBHOTO U
BCIIOMOT'aTeJIbHOIO
000pyI0BaHUS ISt
MpoBeACHUS (PU3UIECKUX
SKCIIEPUMEHTOB 10
HCCIIEOBAHUIO
TEXHOJIOTHYCCKUX
BO3JICHCTBUM T1Ia3MbI
METOJIBI
JKCIIEPUMEHTAIIBHOTO
HCCIICOBAHUS
TEIUIOTUAPABINYECKUX U
3JIEKTPOMArHUTHBIX
MPOLIECCOB

VYMmeTs:

CaMOCTOSITENTLHO BBIOMPATH
THUII IPUOOPOB JIS PEIICHHS
MOCTaBJICHHOMN
AKCIEPUMEHTAIBHOM 3a/1a4u
HCIIOJIb30BaTh MaKEThI
MPUKJIAJHBIX POTPAMM

3amuTa naboparopubsix padot Ne 1, 2, 3 (Jlaboparopnas paboTa)
3ammuTa J1abopaTopHbIx padot Ne 4, 5, 6 (JJaboparopHas padora)
[Ipesenranus u 3anura pedepara (Pedepar)




BBEIUHMCIIMTCILHON
MaTEeMaTHUKH I 00paboTKH
IKCIIEPUMEHTAITLHBIX
JaHHBIX




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tect Ha 3HaHMe TepMuUHOJIOrHH 1

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOro MeponpuaTusi: CTyIEHTHl BBITATHBAIOT OWIIETHI C
BOIPOCaMH U OTBEYAIOT HA HUX MUCHMEHHO.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
OTBeTHTH Ha BOIIPOCHI ouera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TOPUHLUI JEHCTBUS U
KOHCTPYKTHUBHBIE 0COOCHHOCTH
OCHOBHOTO  U3MEPUTEIILHOTO U

BCIIOMOTATEeNIFHOTO 000pYyI0BaHUS
sl TpoBeneHUsT  (DH3HMYESCKUX
HKCIICPIMEHTOB I10 HCCIIEIOBAHUIO
TEXHOJIOTHYECKHX  BO3JCHCTBHI
TUIa3Mbl

1 .Kakue TexHu4eckue cpencTBa, UCIOIb3yEMbIE IIPH
M3MEPEHUsX (PU3NYECKUX BEINYHH, HA3BIBAIOTCS
CpEIACTBaMHU U3MEPEHUIN?

2.Ha3o0BuUTE OCHOBHBIE TPYIIIBI ANEKTPUUECKOM
U3MEPUTENIBHON annapaTypsl.

3.Kakue npubops! Ha3BIBAIOTCS AIEKTPHUECKON MEPOii?
Ha3zoBute npumepsl Takux npudopos?

4.Kakue mpuOopsl Ha3BIBAIOTCS H3MEPUTEITHLHBIMU
npeobpaszoBarensMu’?

5.Ha3zoBute MeTO1bI U3MEpEHUs IIEKTPUIECKUX
BEJIMYHH.

6.[IpuBeauTe MPUHIMIHATIBHYIO CXEMY METOIA
UTYHTUPOBAHUS [l U3MEPEHUS CHJIbI TOKA.

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5

Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPABICHUE [ pELIeHMs 3a/1a4

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-2. 3amuTa Ja6opaTopHbix pador Ne 1, 2, 3

®opmbl peaausanun: [lucpmennas padbora

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHHs] KOHTPOJbHOro Meponpusitusi: CTYAEHTHI BBITSATHUBAIOT OWJIETHI C
BOIPOCAMH 10 JIabopaTOPHBIM padoTaM U OTBEUYaOT HAa HUX MUCHbMEHHO.




Kpartkoe cogep:kanue 3aiaHus:
OTBeTHUTH Ha BONPOCHI OMteTa

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: cCaMOCTOSTENLHO BHIOUPATD 1.0nuimmuTe Ha3HAYEHUE, IPUHLIMIT JEHCTBUS U

TUN [OPUOOPOB ANl pelleHUus OCHOBHBIE XapaKTEPUCTUKU HOPMAJIbHBIX AJIEMEHTOB.
[IOCTaBJIEHHOU Onuimure NOopsAIO0K BBITOJHEHUS DKCIEPUMEHTAIbHON
AKCIEPUMEHTAIBLHOM 3a1a4n yacTH JlaboparopHoit padotsl Nel. Kakue mpsimbie

M3MEPEHUs POBOMIUCH ITPH BHIIOJIHEHUH PaOOThI?
2.HazoBute MeTOIbI U TPUOOPHI 17151 U3MEPEHUN CHITBI
OOJIBIINX TOKOB.

Onummre NOpsAI0K BBHITOIHEHUS YKCIIEPUMEHTATbHON
yacTu 1abopatopHoit paboTsl Ne2. Hapucyiite
MPUHLMUITHATIBHYIO 3JEKTPUUYECKYIO CXEMY ISl IOBEPKU
amIepMerpa.

3.C xakoii enpro B pabote No2 omnpeaensiioch
cornpotuBiieHue amnepmerpa? Hapucyiite
MPUHIHUITHATIBHYIO SJIEKTPUUYECKYIO CXEMY YCTAaHOBKH.
BeiBenute popmyny aiis pacuera MaclITabOHOIO
KodpdunreHTa n .

4.Kakue BcriomMorareiabHble MPHUOOPHI HCIIOIH30BAINCH B
pabote Ne2?

Kaxue meToapl n3MepeHust CUjIbl TOKa UCIIONb3YIOTCS B
SKCIIEpUMEHTaIbHON NpakTuke? Kak paccuntaTh
MOTPEIIHOCTh OMPEIEICHUs CUIIbI TOKa B paboTte No2?
5.0nummre NopsA 0K BBITOJIHEHUS HKCIIEPUMEHTaIbHON
yactu JaboparopHoil padotel Ne3. Kakue npsimbie
M3MEpEHUs IPOBOAATCS IIPU BBIIIOJHEHUHU paOOThI?
6.Ha3oBuTe OCHOBHbBIE TEXHUYECKHE XAPAKTEPUCTUKU U
Jrana3oHbl U3MEPEHUsl CUIIbl TOKa IpeoOpa3oBaresneil Ha
ocHoBe 3¢ dekTa Xomna. OnUImuTe NPUHLIUN JeHCTBUS
npeoOpazoBarenis Ha ocHoBe 3P dekTa Xosuia B paboTe
Ne3.

Onucanue MIKAJbI OLlEHUBAHUS :

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BEICTABISETCS eCln
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISl PEIICHUS 33]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHKa "yI0BIEeTBOPUTEIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-3. 3amuTra JadopaTopHbix pador Ne 4, 5, 6

®opmbl peaausanuu: [lucemenHas padora




Tun KoHTpPoILHOTr0 MeponpusiTus: Jlaboparopnas pabora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeleHUs] KOHTPOJIbHOr0 MeponpusaTus: CTyIEHTHl BBITATHBAIOT OWIIETHI C
BOIPOCAMH 10 JTAOOPaTOPHBIM paboTaM U OTBEYAIOT HA HUX MUCHMEHHO.

KpaTlcoe CodcpKaHUuE 3alaHUA:
OTBeTHTH Ha BOIIPOCHI ouera

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTp:  UCHONB30BaTh  MAKEThI 1.HapucyiiTe npuHIIMIHATBHYIO CXEMY KaCKaJHOTO
MPUKIIAJHBIX porpamm reHepaTopa BbICOKOTo HanpshkeHus. OObsicCHUTE
BBIYMCIIMTEIIBHON MaTeMaTUKHU IS HazHaueHue cxembl Bumnapaa. CkoibKO KackaioB
00paboOTKH  SKCIIEPUMEHTAIBHBIX HCIIOJIb30BAJIOCh B cxeme paboThl Ne4?

JTaHHBIX 2.0numuTe METOABl U MPUOOPHI I U3MEPEHUS

BBICOKUX HanpspkeHuil. Kakoih Meroa usmepeHus
BBICOKOI'O HaIlPSDKEHHUS MCIIOJIb30BasIcs B padoTe No4?
Kakas Touka cxeMbl 1enuTens HanpsH>KeHUs T0JDKHA
OBbITh 3a3eMJIeHa?

3.3anumure hopMyny s pacdyera myabCaluu
BBIXOJIHOT'O HaIpsKEHUs KackagHoro reneparopa (KI).
Hazosure npuunssl nynscanuii. [louemy B
JKCIIepUMeHTax ¢ ucrosb3oBanueM KI' B cucremax
YCKOpPEHUS IyYKOB 3apsKEHHBIX YaCTHIl HE00X0UMO
n30aBUTHCS OT MyNbCAllUi BRICOKOTO HampspkeHus? Kak
JIOCTUTAETCS YMEHbILIEHUE MyIbCcaluii?

4.0t KaKuX 3JI€MEHTOB KOHCTPYKIIMH CIIEKTPOMETPa
3aBHUCHUT amnmapaTtHas QyHKIus?

5.ITouemy mupuna annapatHoit pynkuuu (AD) Ha
MIOJIYBBICOTE SIBJISIETCS Pa3pelLIEHUEM CIIEKTpoMeTpa?
6.Hapucyiite npuHIMNINAIBHYIO ONITHYECKYIO CXEMY
YCTaHOBKH JUIsl ONIPENIETICHHs] pa3pelieHnsl CIEKTPOMETpa
B pabore Ne5.

7.HapucyiiTe NpUHIUIHAIBHYIO CXEMY YCTAHOBKH JUISL
OIpeJieNIeHus annapaTHol (yHKIIMK SHEProaHaan3aropa.

Onucanue MIKAJbI OLlEHUBAHUS :

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "0TIMYHO" BBICTABIISETCS €CIIN 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00b€ME MJIM BBIIIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHKa "yI0BIEeTBOPUTENILHO" BEICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO




KM-4. TecT Ha 3HaHMe TEPMUHOJIOTHH 110 3JIEKTPOHHOM CNIEKTPOCKONUHU U
CKAHMPYIOLIeil 30H10BOH MUKPOCKOIUN

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJIBLHOTO0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBeaeHUs] KOHTPOJIbHOro MeponpuaTusi: CTyIEHTHl BBITATHBAIOT OWIIETHI C
BOIPOCaMH U OTBEYAIOT HA HUX MUCHBMEHHO.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
OTBeTHTH Ha BOIIPOCHI ouiera

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: MPUHIUII JCHCTBUSA U 1.Kakne MeTobl aHaJIn3a CBOMCTB BEIIECTB HA3BIBAIOTCS
KOHCTPYKTUBHBIE 0COOEHHOCTH ANEKTPOHHOM cnieKTpockonueii? IlpuBenure npumepsl
OCHOBHOT'O  M3MEPUTEJIIBHOTO U TaKHUX METOJIOB.

BCIIOMOTATEIILHOTO 000pYIOBaHUS 2.HapucyiiTe IpUHIUIIHATIBLHYIO CXEMY METO/a

UL TIpOBeACHUS  (PU3MUYECKHX PEHTICHOBCKOH (hOTOIIEKTPOHHOM CIIEKTPOCKOITHH
HKCIIEPUMEHTOB TI0 MCCJICI0BAHUIO (POOC).

TEXHOJIOTHYECKUX BO3/ICHCTBUI 3.HapucyiiTe npuHIMIUANIbHYIO cxemy Meroaa Oxe —
IIa3MBbI CHEKTPOCKOIUHU

4.Hapucyiite cXeMbl pa3IuYHbIX TPEXYPOBHEBBIX (JABYX
31EKTPOHHBIX ) OKE-TIPOIIECCOB CHATHS BO30YKICHUS
aToMma.

5.Y10 Ha3BIBAETCS SHEPTUEHN CBS3H JIEKTPOHOB B
aToMax? Kak sKcriepuMeHTaIbHO OMPEeNIUTh YHEPTHIO
CBSI3M 3JIEKTPOHOB JUUISl KXKJI0TO JeMeHTa?

6.Kakue Buabl CKaHUPYIOLIUX 30HAOBBIX MUKPOCKOIIOB
JUISL KCCIIeIOBAaHUS M MOAU(UKALIUN TTOBEPXHOCTH
HCIIOJIB3YIOTCS B HACTOSLIEE BpEMS B
SKCIIEPUMEHTAJILHON MPAKTUKE U B HAHOTEXHOJIOTHSIX ?

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-5. IIpe3enTanus u 3amura pedepara

®opmbl peanuzanuu: Beictyrienue (Joknan)
Tun koHTpOJIBLHOrO Meponpusitusi: Pedepar
Bec koHTpOBbHOrO Meponpusitusi B BPC: 20
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IIpoueaypa npoBeaeHHs KOHTPOJIbHOIro MeponpusiTusi: CTyI€HTHI BHICTYNAIOT C IPE3CHTAIeH
110 TEME CBOEro pedepara

Kparkoe cogepxanue 3agaHus:
[Tpumepsl TemMaTUKK pedepaTos:
1. Uctopus cozmanust u ocoOeHHOCTH MexayHapoaHoi remneparyproit mkanst MTIL — 90.
Penepnsie Touku MTII — 90 1 MeTOoauKN UX BOCIIPOU3BEIACHUS.
2. IlepcrieKTUBHBIE AATYUKU JABJICHUS U TEMIIEPATypsl 11 IpuMeHeHust Ha ADC.
3. [I3C-nuHelKku 1 MaTpUIIbl: KOHCTPYKIIUS, OCHOBHBIC XapaKTEPUCTHKHU U 00JIaCTH
IIPUMEHEHHUS.
4. XapaKkTepUCTUKH THKOAMIIEPMETPOB U UX POJIb B COBPEMEHHOM JKCIIEPUMEHTE.
5. Boamoxuoctu meroga BUMC u xapaktepHble po0IeMbl KOTUYECTBEHHOTO ONPECTICHHS
COCTaBa IIOBEPXHOCTH.
6. Cnextpomerpust oOpatHoro paccessuus Pesepdopaa: ucropus co3nanusi, Ha3HauCHUE,
OCHOBHBIE PE3YyJIbTAaThl IPUMEHEHHS U BO3MOKHOCTH COBPEMEHHBIX YCTAaHOBOK AJIS
UCCJIEJOBAHMSI COCTaBa MIOBEPXHOCTH 110 OOPAaTHOMY PACCESHUIO YaCTHII.
7. O0nacTy NPUMEHEHUS JIEKTPOHHOM CIEKTPOMETPUH.
8. MeTozp! iuTorpaduu 1 UX BO3MOYKHOCTH IS PEUICHHUS 337a4 HAHOTEXHOJIOTHH.
9. AtomHas nnxeHepus. CoBpeMEHHbIE JOCTUKEHUS U NIEPCIIEKTUBBI Pa3BUTHS.
10. MeTozp!l MOTy4eHUs] HU3KOTEMIIEpaTYPHOH I1a3Mbl aTMOC(EPHOTO 1aBICHMS.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METO/IbI 1.[JaiiTe onpenenenue noHsATHIO «PenepHble TOUKU
3KCTIIEPUMEHTAIIBHOTO wkainel Temneparyp MTI — 90».

UCCIIEI0BAHNS 2.HazoBute MeToap! TuTOrpaduu, IPUMEHSIEMBIE IS
TEIUIOTUIPaBIMYECKUX U pelIeHns 3a/1a4 HAHO TEXHOJIOTHU.
AJIEKTPOMATHUTHBIX ITPOLIECCOB 3.00bsicHUTE, TOUYEMY METO]T BTOPUYHO-HOHHON Macc-

cnektpomerpun (BUMC) npumensiercs TOIbKO B
OTHOCHUTENIbHOM BapuaHTe. Ha3zoBuTe XapakrepHbie
po6JIEMBbI KOJTMYECTBEHHOTO ONPEETIeHNs COCTaBa
noBepxHoctu Merogom BUMC.

4.Kakue mpuOopsl IPUMEHSIOTCS JJ1s1 U3MEPEHUS MaJbIX
TOKOB W HallpsLKEHUN?

5.Kakue MeTobl U3MEPEHUsI BBICOKUX HANPSDKEHUN
HCIIOJIb3YIOTCSl B TEXHHUKE dKCIIEpUMEHTA?

6.Kakue TUIbI ICTOYHUKOB BBICOKUX HAIPSHKEHUN
MPUMEHSIIOTCS B PU3NYECKUX IKCIIEPUMEHTaX?

Onucanue MIKAJbI OLlEHUBAHUS

Ouenka: 5
Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku évinonnenus snanus: OueHka "ya0BIeTBOPUTEIHHO" BBICTABISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO

11
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. PoJb 3NEKTPUYECKON U3MePUTE/IbHOM annapaTypbl B U3MepeHnn pusnyeckmx BenndmH. OCHoBHbIe
rPynnbl 3N1E€KTPUYECKOI M3MEePUTENbHOM annapaTypbl.

2. Hangute BeAMUMHY NYAbCALUN HANPAXKEHMUA U NafEeHUE HanpsAXKeHMA B KACKaZHOM reHepaTope, ecau
CWNa Toka Harpysku | = 1:107(-5) A, yactota f = 6 - 107(4) c*(-1), uncno Kackagos n = 4, 3feKTpuyecKas
€MKOCTb 0aHoro Kackaga C =761 n®

IIpoueaypa npoBenenust

CTyaeHThl MOJydaroT OWJIETHl M MUCHbMEHHO TOTOBAT HAa HHUX OTBETHl. [10 TOTOBHOCTH OTBEHYalOT
JIEKTOpY OWJIET.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOILHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: NUJ-2nk-2 Brageer mpakTHuecKuMu HaBBIKAMH TPUMEHEHHS
U3MEPUTENIbHBIX PUOOPOB U TEXHUKHU SKCIIEPUMEHTA, XapaKTEPHBIX JUIS IUIa3MEHHBIX TEXHOJIOTUH

Bomnpocel, 3axanus
1.

1. MpuHuMn geicTemA n 061acTb NPUMEHEHNA KPEMHUEBOTO NOBEPXHOCTHO-6apbepHOro AeTeKTopa
A0EePHbIX YacTuL,. ATOMHbIE CTOJIKHOBEHMA M CNEKTPOMETPUA obpaTHoro pacceaHus Pesepdopaa.

2. Onpegenute ASIMHbI BOJIH PACCEAHHOIO M3ay4YeHMA NpM KOMBUHALMOHHOM paccesHUKU ceeTa ¢ AJNHOM
BOJIHbI A = 694,3 HM Ha MoJieKynax a3oTa U Kucaopoga B atmocdepe. YactoTa cobCcTBEHHbIX
rapmoHuyeckmnx konebaHuit monekynbl azota w0l = 2358,6 cm”(-1); monekynbl Kucnopoaa wo2 =
1580,2 cm/(-1).

2.

1. BTOPMYHO-MOHHbIN MACC-CNEKTPOMETP, Ero NPUHLMAMANbHAA cxema 1 061acTb NPUMEHeHNUA.

2. HanpuTe BeAMYUHY CUTHANA, NONYYaEeMOro B aHOAHOM Lenu B3Y npu Bxoae 04HOro 31eKTPOHa.
KoapduumeHT ycuneHna scex AMHOL0B OAMHAKOB O = 4, Yncno Kackagos m = 10, anekTpuyeckan
€MKOCTb aHoAa OTHocuTenbHo 3emnm Ca = 107(-10) .

3.

1. MnasmeHHble 30HAbI. MarHuUTHbIN 30HA.30HA, JleHrmiopa. BosbTamnepHas XxapakTepuCcT1Ka 30HAa
JleHrmiopa B nNs1a3me 4yroBoro paspaja v ee NpUMeHeHne gna onpegeneHna napameTpos N1asmbl.

2. OugeHuTe paspeLuatoLLyto cnocobHOCTb chepmnyeckoro sHeproaHaAM3aTopa, WUpPMHa BbIXOLHOW LLEN
KoToporo pasHa 0,30 mm, paguycbl chepryecknx obKknaaok paBHbl cooTBeTcTBeHHO R1 = 48,0 mm 1 R2
=52,0 mm.

4.

1. MepBuyHbIE U3MEpPUTENbHBIE NPeobpasoBaTey.

2. Onpeaenvte OTHOLWEHME KOHLLEHTPaLMIM NpUMecei B TBEPAOM Tesle No pesy/bTaTaM PeHTreHOBCKOM
$OTO3/1EKTPOHHOW CMEKTPOCKONUK, ECIN OTHOLLEHWE COOTBETCTBYHIOLLMX Naowaaen nog GoTonnukamm
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Ha CNeKTpe aHepreTmM4eCcknx noTepb d)OTOSﬂeKTpOHOB PaBHO ABYM, a ce4eHNA NCNyCKaHnA
¢0T03]’IeKTp0HOB, YyBCTBUTE/IbHOCTb annapaTtypbl A I'HY6MHa BbIXO04a ¢OT03/'IEKTp0HOB OANHAKOBbLI.

5.

Ponb anekTpryeckomn namepmutenbHOM annapaTtypbl B UsmepeHnm ¢pmusndecknx seniminH. OCHOBHble
rPynnbl 3N1EKTPUYECKOI M3MEPUTENbHOM annapaTypbl.

HanguTe BENMUNHY NyNAbCaLMN HANPSAXKEHUA U NaeHUEe HanpsaKeHMa B KACKaZHOM reHepaTope, ecau
CWNa Toka Harpysku | = 1:107(-5) A, yactota f = 6 - 107(4) c*(-1), uncno Kackagos n = 4, 3eKTpuyecKas
€MKOCTb 0HOro Kackaga C = 761 n®

MaTepI/IaJ'[bI AJIA MIPOBEPKU 0CTATOYHBIX 3HAHUM

il

1.Kakue BuIbI TEHEPATOPOB BHICOKOT'O HANIPSKEHUST HAMOO0JIee ITMPOKO MCIIONIB3YIOTCS B
TeXHUKe?
OTBETHI:

KackagHble reHepaTopbl M reHepaTopbl MMMYAbCOB HanpsKeHus (reHepaTop ApKaabeBa-Mapkca).
leHepaTopbl BaH ge MNpaada 1 reHepaTopbl MMMY/ILCOB HanpsaMKeHua (reHepaTop ApKagbeBa-MapkKca).
KackagHble reHepaTopbl.

leHepaTopbl MMMY/ILCOB HaNpAXKeHuUn (reHepaTop ApKagbeBa-MapkKca).

Bepnsiii otBet: KackagHble reHepaTopsl
2.Ha3oBuTe Tpu OCHOBHBIX THIIa IPUOOPOB CKAHUPYIOLIUX 30HIOBBIX METOAOB HCCIIEI0BAHUS
B HAHOTEXHOJIOTHH.

OtBeTsl:

TyHHENbHbIA MUKPOCKON, aTOMHO-CUIOBOI MUKPOCKON M B/IMKHENO/bHbIA ONTUYECKUIA MUKPOCKOM.
CKaHMpPYOLWMIA TYHHENbHbIA MUKPOCKON. ATOMHO-CMI0BON MUKPOCKON. JlaTepasibHO-CUA0BOM
MUKPOCKOM.

ATOMHO-CM/1I0BOI MMKPOCKON. JlaTepanbHO-CUI0BOM MUKPOCKON. CKaHMpytowWwan TepmanbHas
MUKpOCKONuA.

TyHHENbHbIA MUKPOCKON, aTOMHO-CUI0BOI MUKPOCKON M CKaHWUPYIOLLMIA MUKPOCKON MarHUTHbIX CUA.

Bepnsiit orBeT: TyHHENBHBI MUKPOCKOII, aTOMHO-CHJIOBOM MUKPOCKON U

OJMVKHENOJIBbHBIN ONTHUYECKHH MUKPOCKOM
3.Kakum xapakTeprucTukaMm cooTBeTCTBYIOT ycTaHOBKM BUMC, KoTOphIe KilacCupuIupyoTcs
KaK UMEIOIINE YyBCTBUTEIBHOCTD, IOCTATOYHYIO JJIsi OOHAPYKEHHUS CIIEA0B JIEMEHTOB U JUIs
MHUKpOAHaJIN3a NOBEPXHOCTH.

OtBeTsI:

YcTtaHoBkM BUMC, nossonsiowme pernctpmposats 6onee 1076 MOH/C XapaKTepHOro 31eMeHTa U3
OKCUAHOM MaTpuLbl (Hanpumep, MoHbI Fe+nsobpasua Fe203) npu Toke nepBruYHOro nydka 10°(-9) A.
YctaHoBkM BUMC, nossonstolume pernctpmposatb 6osee 1076 MOH/c XxapaKTepHOro 3emMeHTa npu
TOKe nepBUYHOro nyyka 107(-6) A.

YcraHosku BUMC, nossosstoume pernctpmuposatb 6osee 1073 noH/c xapakTepHOro s1emeHTa us
OKCUAHOM MaTpuLbl (Hanpumep, MOHbI Fe+nszobpasua Fe203) npu Toke nepeuyHOro nyyka 10°(-6) A.
YcraHosku BUMC, nossonstoume pernctpuposatb 6osee 1076 MoH/c xapaKTepHOro 3/1eMeHTa 13
OKCUAHOM MaTpuLbl (Hanpumep, MoHbI Fe+nsobpasua Fe203) npu Toke nepBMYHOro nydka 10°(-15) A.

Bepwnrriit otBet: YcTanosku BUMC, no3Bosnsroniue peructpuposats 6osee 106 non/c
XapaKTepHOTO 3JIEMEHTa U3 OKCUIHON MaTpHLIbl (Hanpumep, noHbl Fe+uzobpasua Fe203)
IIpH TOKe nepBUYHOro mydka 107(-9) A.
4.Kakue BTopuyHO-NOHHBIE Macc-criekTpoMeTpsl (BUMC) Ha3pIBatoT HOHHBIMM 30HAaMU?
Ansercs mu merog BUMC paspymaromum meto1om?
14



OTBETHI:

YctaHoskn BUMC, no3sonatowme noayyatb cBegeHUA 0 pacnpeaeieHnn sfiemeHTa No NoOBEPXHOCTH,
CO CKaHMPYHOLMM MOHHbBIM 30HA0M, 06bIYHO HA3bIBAOT MOHHbIMM 30HAAMM. B 3TUX ycTaHOBKax
nepBMYHbIA NYYOK aHAIM3UPYETCA NO Maccam U MOXKeT BbITb CPOKYCMPOBAH B NATHO AMAMETPOM OT 2
n meHee a0 300 mkm. MeTtoa BUMC aBnaeTca paspyLiatowmm noBepXHOCTb METOA0M.

YctaHoBkM BUMC, nossonstolme noay4yaTb CBEAEHUA O pacnpeaeneHmMmn anemeHTa no rnybuHe ot
NoBEepPXHOCTN 06pasLa, Ha3bIBalOT MOHHbIMK 30HAaMKN. MeToa BUMC aBnaeTca paspyLuatowmm
NOBEPXHOCTb METOA0M.

YctaHoskn BUMC, no3soasatowme noayvaTb CBeAeHMA 0 pacnpegeneHnuy afieMmeHTa no noBepxHocTu. B
3TUX YCTAaHOBKAX NEPBUYHbINA NY4YOK MOXKET BbITb CHOKYCMPOBAH B NATHO AnameTpom oT 0,2 n meHee
00 3 mm Metoa BUMC aBnaeTca HepaspyLaoLWwmMm NOBEPXHOCTb METOAOM.

YcraHoskn BUMC, no3sonatowme noayyatb cBe4eHUA O KOHUEHTPALMM SNeMeHTa HAa MOBEPXHOCTU
06pa3La, Ha3blBalOT MOHHbIMMK 30HAAMKU. MeTog BUMC asnaeTca HepaspyLlatoLmMm NoBEPXHOCTb
MEeToA0M.

Bepusiii otBeT: Yctanosku BUMC, no3Boiisroniye noiayyaTb CBEIECHUS O PACIIPEACICHUN
3JIEMEHTA M0 MOBEPXHOCTH, CO CKAHUPYIOIIMM HOHHBIM 30HI0M, OOBIYHO HA3bIBAIOT
HMOHHBIMH 30HAaMH. B 3THX yCcTaHOBKax NEPBUYHBIN IMYYOK aHAIM3UPYETCS 110 MaccaM U
MOJKET OBITh CPOKYCHPOBAH B IATHO 1uameTpoM ot 2 u menee 110 300 mxkm. Meron BUMC
SIBJISIETCS pa3pyLIAOLIMM [TOBEPXHOCTh METOJOM
5.YkaxuTe XapakTepHYyIO TJIyOMHY TUArHOCTUKU COCTaBa MUIICHH METOJIaMU PEHTI€HOBCKOM
dorornexkrponnoit cnektpockonuu (POIC) u Oxe-CreKTpPOCKONHH.
OTBeTHI:

XapaKTtepHana rnybuHa guarHoCTMKKM coCTaBa MULLEHN METOAAMM PEHTFEHOBCKOMN POTO3IEKTPOHHOM
cnektpockonun (PP3C) n Ore-cNeKTPoCKONMM He npesbiwaeT 1 Hm.

XapakTepHas rnybuHa AMarHoCTMKM COCTaBa MULLIEHU METOAAMMU PEHTTEHOBCKOW GOTO3NEKTPOHHOM
cnektpockonuu (PP3C) n Oxe-cnekTpockonum 10 Hm.

XapakTepHasa rnybuHa AMarHOCTUKM COCTaBa MULLEHU METOLAaMU PEHTTEHOBCKOM GOTO3NEKTPOHHOM
cnektpockonuu (P®IC) n Oxke-cneKTPOCKONMM MOXKET A0CTUraTb 1 MKM.

XapaKTtepHana rnybuHa gMarHoCTMKKM COCTaBa MULLEHN METOAAMM PEHTFEHOBCKOMN GOTO3/IEKTPOHHOM
cnektpockonuu (PPIC) n Oxke-cneKTPOCKONMM 3aBUCUT OT SHEPTUM 30HAMPYIOLLENO NyYKa.

Bepwnpiii otBeT: XapakTepHasi ITyOHMHA TUATHOCTHKU COCTaBa MUIIIEHU METOaMHU
peHTreHOBCKOM (hoTodeKTpoHHOM criekTpockonuu (POIC) u Oxe-creKTpoCKONuu He
IpeBbIIIacT | HM

6.HazoBure ycinoBust BO3HUKHOBEHMS OKe-TIpoliecca SMUCCUH DJIEKTPOHOB.
OTBeTsI:

dImucema O)Ke-:—)l'leKTpOHOB C NOBEPXHOCTU nccneayemoro o6pa3u,a BO3MOXHa TOJIbKO B pe3y/ibTaTe
BOBAG%CTBMH PEHTreHOBCKOIO XapaKTepnUCTU4eCKoro n3any4yeHua.

dmucema O)Ke-afleKTpOHOB C NOBEPXHOCTU nccneayemoro o6pa3u,a BO3MOXHa TO/ZIbKO B pe3y/ibTaTe
BOBAG%CTBMH NY4YKOB YCKOPEHHbIX YaCTul,.

dmucema O)Ke-afleKTpOHOB C NOBEPXHOCTU nccneayemoro o6pa3u,a BO3MOXHa B pe3y/ibTate
BO3A€I7ICTBI/I‘FI PEHTreHOBCKUX d)OTOHOB N YCKOPEHHbIX 0 K3B-x 3Heprm71 91EKTPOHOB, KOraa sHeprua
Ha4YasIbHOM OCTOBHOM AbIPKKX B aTOMe MULLEHUN COCTAaBNAET meHee 10 k3B.

dmucema O)Ke-3fleKTpOHOB C NOBEPXHOCTU Uccnenyemoro 06pa3L|,a BO3MOHa B pe3y/ibTaTe
BOBAG%CTBMH PEHTreHOBCKUX d)OTOHOB M YCKOPEHHBIX 40 KIB-x 3HepI'VIl‘;I 9/1EKTPOHOB, KOraa sHeprua
Ha4YasbHOM OCTOBHOM AbIPKKX B aTOMeE MULLIEHUN COCTaBNAET 6onee 10 Ka3B.
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Bepusiit otBeT: OMuccust Oxe-3J1eKTPOHOB ¢ IOBEPXHOCTHU HCCIelyeMoro oopasia
BO3MOJKHA B Pe3y/IbTaTe BO3JIEHCTBUS PEHTI€HOBCKUX (DOTOHOB M YCKOPEHHBIX 10 K3B-X
SHEPTUM 2JIEKTPOHOB, KOTJa SHEPTUsl HAYaIbHOW OCTOBHOM JIBIPKU B aTOME MUIICHU
cocrasiseT MeHee 10 kB
7.YKaKuTe 1ranazoH 3HEPTUi Ui U3MEPEHUS SJHEPTETUYECKOT0 CIIEKTpa 00paTHO
paccessHHbIX YacTHUI] C TOMOILBIO TOBEPXHOCTHO-0aphEPHBIX MOITYIPOBOJHUKOBBIX
JIETEKTOPOB.
OtBeTsl:

MopAaaKka mera 3/IeKTPOHBObT.
MopsaaKa cOTEH Mera 3N1EeKTPOHBO/IbT.
MopAaaKa COTEH KMUNO 3/1IEKTPOHBO/IbT.
MopagKa coTeH 3NEeKTPOHBOALT.

Bepnwsiit oret: [lopsnka Mera 31€KTpOHBOJIBT
8.0T KaKHUX XapaKTEPUCTUK IEKTPOCTATUICCKOTO MOITYCHEPHISCKOTO IHEProaHATH3aTOPA
(ITCA) 3apsKeHHBIX YaCTHUI] 3aBUCUT €T0 pa3peliaroias CHoCOOHOCTh O PHEPTHUSIM?
OTBeTHI:

Paspewatowas cnocobHOCTb IHEPTrOaHaAIM3ATOPA 3aBUCUT OT HANPAXKEHUA MeXAY ero 0bKaagKamu.
Paspewatowan cnocobHOCTb 3HEProaHaM3aTopPa 3aBUCUT TO/IbKO OT PaAMyCOB BHYTPEHHEN U
BHeLWHen 06KNaLoK.

PaspewatoLas cnocobHOCTb IHEPrOaHaIM3aTOPa 3aBUCUT OT OTHOLIEHUS LWMPUHbI BXOLHOW LLen U
paguyca paBHOBECHOW TPAEKTOPUM 3aPAKEHHbIX YaCTULL NPU UX ABUKEHUN MeKAY 06KNagKamMu.
PaspewatoLwan cnocobHOCTb IHEProaHaIM3aTOPa 3aBUCUT OT KUHETUYECKOW IHEPTUMN 3apsKEHHbIX
YyacTuL.

Bepuriit otBeT: Paspermaromas crnocoOHOCTh SHEProaHAIN3aTOPa 3aBUCUT OT OTHOIICHHS
LIIMPUHBI BXOAHOW LIENH U pauyca PaBHOBECHON TPAEKTOPUHM 3apsIKEHHBIX YaCTHI] IPU
WX JIBUKECHUHU MEXTYy OOKIaiKaMu
9.Ilepeuncnure OTIUYUTETHHBIE OCOOCHHOCTH MPU3MEHHBIX U JUPPAKIIMOHHBIX CIIEKTPATIbHBIX
puOOpOB.
OTBeTsI:

Yrnoeas gucnepcus NpM3mMbl CyLLLEECTBEHHO 3aBUCUT OT ANMHbI BOJIHbI, MO3TOMY rPagyMpPoBOYHbIe (Mo
AJIMHAM BOJIH) XapaKTePUCTUKM NPUBOPOB HENMHENHbI U ANA BbINOAHEHUA rPaayNPOBKN HYKHO
60/1bLUOE YNCIO NNHUIA C U3BECTHLIMU AJIMHAMM BOJH. YrN0Bas aucnepcus npnubopos ¢
ANDPAKUMOHHON PELETKOM MOMKET CYMTATbCA MOCTOSHHOM NPW HEe3HAYMUTEbHOW Bapuaumu yria
andpakuuy B Npegenax Uccaesyemoro CnekTpa, Yto obneryaer rpagynpoBKy.

Mpnbopsl c NpM3mMoit 061aaatoT 60/1bWNM paspeLleHneMm, Yem ANdpPaKkUUOHHbIE.

Yrnoeas gucnepcus Nnpubopos ¢ AMdPaKLMOHHON PeLIeTKOM CyLLeCTBEHHO 3aBUCUT OT AJ/IMHbI BO/IHbI,
TOrAa Kak yrjaoBas Aucnepcus NpM3MeHHOro CrekTpasbHOro Npnbopa MOXKeT CUMTATbCA NOCTOSHHOM B
npegenax uccaeayemoro cnekTpa.

MpU3MeHHblIe CMEeKTPOMETPbI XapaKTepusytoTca 6o/bleli CBETOCUION, YeM ANPPAKLMOHHbIE.

BepHbplii oTBeT: YIioBas Aucnepcus IpyU3Mbl CyIIECTBEHHO 3aBUCHUT OT JUIMHBI BOJIHBI,
M03TOMY I'paJydpOBOYHbIE (TI0 AJTMHAM BOJIH) XapaKTepUCTHUKU IPUOOPOB HETUHEIHBI U
JUISL BBITTOJIHEHHSI TPAIYHUPOBKHU HY>KHO OOJIBIIIOE YHCIIO JIMHUHM C U3BECTHBIMU JUTMHAMU
BOJIH. YTJIOBasi IUcHiepcus MpruOOpoB ¢ AUPPaKIIMOHHON PEIIETKON MOKET CUUTATHCS
MOCTOSIHHOM MU HE3HAUUTENbHON Bapualiy yriia AM(paKkiiuy B peaesax uccieayeMoro
CIIEKTpa, YTO 00JIeryaeT rpajgyupoBKy

10.Yto Ha3bIBaeTcs anmapaTHoil pyHKIMeNH creKTpaibHOro npudopa?
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el

OTBETHI:

AnnapaTHoi dyHKUMEN Ha3bIBAaeTCA 3aBUCMMOCTb MHTEHCUBHOCTU CUTHA/IA Ha BbIXOA4eE CNEKTPOMETPA
OT OJ/1MHbI BO/IHbI CBETA.

AnnapaTHoi dyHKUMEN Ha3bIBAaeTCA 3aBUCMMOCTb MHTEHCUBHOCTU CUTHA/IA Ha BbIXOA4E CNEKTPOMETPA
OT MHTEHCUBHOCTM CBETA HA BXOAHOW LLENN.

AnnapaTHoi dyHKUMEN Ha3bIBAaeTCA 3aBUCMMOCTb MHTEHCUBHOCTU CUTHA/IA Ha BbIXOAE CNEKTPaNbHOIo
npunbopa OT IHEePrnm YacTuu, Ha BXoae.

AnnapaTHoM QyHKLMEN HasbiBaeTcA pe3ynbTaT AencTBma npnbopa Ha 6 - 06pasHbI CUrHaN Ha Bxoae.
B cneKkTpoCKoNuu - CNeKTp, perncTpupyembliii Npubopom, Koraa Ha Bxog, ero nogaHo
MOHOXPOMaTMYECKOE M3/y4YeHue.

Bepuslii otBeT: AnmapaTHoil (pyHKIIMEH Ha3bIBAETCS pe3yabTaT ACUCTBUS Mprudopa Ha O -
oOpa3Hblif CUTHAJ Ha BXO/ie. B CIIEKTPOCKONUY - CIIEKTP, pErUCTPUPYEMbIN TPUOOpPOM,
KOI'JIa Ha BXOJ] €r0 [10JaHO MOHOXPOMATHYECKOE U3JIyuEHUE

11.Kakue criekTpanbHbIe MPUOOPHI OTHOCATCS K IIIEJIEBBIM?
OTBeTHI:

ONbpPaKLMOHHDBIN CNEKTPOMETP U MOHOXPOMATOP.

ONdpaKUMOHHBIN CNEKTPOMETP, MOHOXPOMATOP M SHEPrOaHAAN3aTOP 3apPAKEHHbIX YacTUL,.
ONdpaKUMOHHDBIN CNEKTPOMETP, MOHOXPOMATOP U MHTepbepomeTp.

3HeproaHanM3aTop 3apAKEHHbIX YacTUL, U UHTepdepoMeTp.

Bepusriii otBet: AudpakiimoHHbINA CIIEKTPOMETP, MOHOXPOMATOP M SHEProaHATU3aTOP
3apsHKEHHBIX YaCTHIL

12.Ha3oBuTe METO/ U3MEPEHUS HANPSYKEHUH BBILIE OJHOIO MUJUIMOHA BOJIBT
OTtBeTsI:

MeToz, WapoBOro NPoMexyTKa.

MeToz aneKTpocTaTuYecKoro BObTMETPA.
Jenvtenn HanpaxeHua.
dneKTpoonTUYEeCcKne MeToabl U3MEePEHMIA.

Bepnslit orBeT: MeTox mapoBOro npomMexyTka
13.ChopmynupyiiTe NIPUHLIHUI ASHCTBHUS aTOMHOTO CHIIOBOr0 MUKpockomna (ACM). 3aBucur u
nerictBue ACM oT poBOASIIIIUX CBOKCTB UCCIIEAYEMOM TTOBEPXHOCTH?

OtBeTsI:

MpuHumn aencrema ACM ocHoBaH Ha MCNO/Ib30BAHUM CU1 ATOMHbIX CBA3EM, AEACTBYHOWMX MEXAY
aTOMaMM BeLLLecTBa. AHANOMMYHbIE CUJIbl AEMCTBYIOT U MeXKAY NtobbiMK cOnnKatowmmmca Tenamu. B
ACM Takumu Tenamm cayat uccnegyemas NoBepxHOCTb M CKOAb3sALLee Hag Hell ocTpue. [encteme
ACM He 3aBMCUT OT NPOBOAALLMX CBOACTB UCC/IeAyEMOMN NOBEPXHOCTW.

MpuHumn aenctena ACM oCHOBaH Ha MCMOJ/Ib30BAHUM CU aTOMHbIX CBA3EN, AEUCTBYIOLLUX MEXKAY
aTomamu Bewectea. dencreue ACM 3aBUCUT OT NPOBOAALLNX CBOMCTB UCCAeAYEMOI NOBEPXHOCTH.
MpuHumn aenicteua ACM ocHOBaH Ha MCNOJIb30BaHUM cui BaH-gep-Baanbca, A4eNCTBYIOLMNX MeXay
aToMamM NOBEPXHOCTM 0bpasL,a M OCTPMEM CMIOBOFO CeHcopa MUKpocKona. ferictene ACM 3aBucuT
OT NPOBOAALLMX CBOMUCTB UCC/IeAyEeMOI NOBEPXHOCTH.

MpuHumn aericteua ACM oCHOBaH Ha MCNOJIb30BAHUM CU OTTA/IKUBAHMA MeXAY aTOMamMun nNpu nx
conuxkeHunun. feicrene ACM He 3aBUCUT OT NPOBOAALLNX CBOMCTB UCC/elyeMOM NOBEPXHOCTU.

Bepwnsriit oret: [puniun aeiictuss ACM 0oCHOBaH Ha UCIIOJIB30BAaHUN CHJT aTOMHBIX
CBA3€EH, IEUCTBYIOMIMX MEXKYy aTOMaMHU BellleCTBa. AHAJIOTMYHbIE CUJIbI ACHCTBYIOT U
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MeX Iy JIIoObIME cOmmKkatonmumucs tenamu. B ACM takumu Tenamu cirykaT ucclieayemMas
MOBEPXHOCTh U CKOJb3sMIee HAJ Hel ocTpue. JlelictBue ACM He 3aBUCUT OT MPOBOISIIIINX
CBOMCTB HCCIEAYyEeMON MOBEPXHOCTH

14.Ha3oBuTe METOABI U3MEPEHUS TEMIIEPATYPHI.
OTBETHI:

KOHTaKTHble M 6eCKOHTaKTHble MeToAbl (MTMpoMeTpus).

MeToabl, OCHOBaHHbIE Ha 3aBUCMMOCTUN COMPOTUB/IEHMA OT TEMMEpPATYypPbl (TEPMOMETPbI
COMPOTUBNEHMSA).

MeToabl, OcCHOBaHHbIe Ha apdeKTe 3eebeka (Tepmonapsl).

MeToabl, OCHOBaHHbIE Ha TeMMNePaTYPHON 3aBUCMMOCTU 3N1EKTPUYECKOM EMKOCTU CErHETO3/IEKTPUKA,
nafeHnA HaNPAXXeHUA Ha NOYNPOBOAHMKOBOM ANOLE, PE30HAHCHOM YacTOTbl Mbe30KBAPLA,
pasneHus nnasnexHms rennsa-3 (ot ImK go 0,5 mK).

Bepnplii otBeT: KoHTaKkTHBIE 1 OECKOHTAKTHBIE METO/IbI (TUPOMETPUS)
15.01 yero 3aBUCUT HUKHUH Mpeied U3MEPEHUS CUIIbI TOKA B IPOBOHUKE?
Kakue npubops! npegHazHadeHbl A1 U3MEpEeHHs MajblX TOKOB? Kakue MUHUMasbHbIE
3HAYEHUs CUJIbI TOKA B IIPOBOJHUKE U3MEPSIFOTCS COBPEMEHHBIMU ITpubopamu’?
OTtBeThI:

HW»XHWUI Npepen nsmepeHnsa cuia ToKa B NPOBOAHMKE 3aBUCUT TONIbKO OT YyBCTBUTE/IbHOCTH
npumeHsemoro npubopa. Ans usmepeHma MabiX TOKOB NPUMEHSIOTCA 3N1EKTPOMETPbI.
MuHMMmanbHbI Npegen 107 (-12) A.

HWXHUI Npeaen nsmepeHna cuna ToKa B NPOBOAHMKE 3aBUCUT OT ero TemnepaTtypbl 1
OrPaHMUYMBAETCA TEMMOBbLIM LYMOMY. [11A U3MEPEHNA MasblX TOKOB MPUMEHAIOTCA 31EKTPOMETPbI U
nukoamnepmeTpbl. MMHMManbHbIN Npegen 107(-15) A.

HWUXHUI Npeaen nsmepeHna cuna ToKa B NPOBOAHUKE CTPEMUTCA K HYt0. NS n3mepeHusa manbix
TOKOB NPUMEHSAIOTCA 3N1eKTPOMETPbl. MUHUManbHbI Npegen 107(-19) A.

HW»KHUI Npepen nsmepeHnsa cuia ToKa B NPOBOAHMKE 3aBUCUT OT €ro TemnepaTtypbl 1
OrpPaHMUYMBAETCA TEMNOBbLIM LYMOMY. [11A U3MEPEHNA MasibiX TOKOB NPUMEHAIOTCA
nukoamnepmeTpbl. MMHMManbHbIN Npegen 107(-19) A.

BepHnblii orBeT: HukHUM npenen n3MepeHus Cuila TOKa B MPOBOJHUKE 3aBUCUT OT €TI0

TEMIIEPATypPbl U OTPAaHUUYMBACTCS «TETIOBBIM IIYMOMY. J{J1sl M3MEpEeHMsI MaJIbIX TOKOB

MPUMEHSIOTCS 3JEKTPOMETPBI U TMKoaMnepMeTpsl. MunnmanbsHblil peaen 107(-15) A.
16.Ha3oBuTe MeTO/ABI U3MEPEHUS FNEKTPUUECKUX BETUUHH.

OtBeTsI:

MeTogamn U3MEPEHNA INEKTPUUYECKUX BEIMYUH ABNAIOTCA METOA HEMNOCPEACTBEHHOM OLLEHKN U
MEeTO/, CPaBHEHUA C MEPO.

KomneHcauMoHHble MeToApl.

MeToabl LWWYHTUPOBaHUA.

MeToAbl, OCHOBaHHbIE HA MPUMEHEHUM MOCTOBbIX CXEM.

BepHnrlii otBeT: MeTonaMu u3MepeHust JEKTPUUECKUX BEIUYUH SIBISIFOTCSI METO/
HENOCPEACTBEHHOMN OLIEHKH U METOJ] CPAaBHEHUS C MEPOH.

17.Kakue npubopsl Ha3bIBAIOTCS U3MEPUTETBHBIMU IIPE0OpazoBaTEIIMU?
OtBeThI:

MN3mepuTenbHble NpeobpasoBatenun — CpeacTsa MU3MepeHUn, NnpeaHasHayeHHble AnA BbipaboTKK
CUrHana usmepuTenbHol MHGopmauun B popme yaobHol ana nepeaaun n 06paboTkM U XpaHeHus.
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N3meputenbHble npeobpasosatenn — Nnpmnbopbl, NpegHasHauYeHHble gas npeobpasoBaHmn
HE3NEeKTPUYECKMX CUTHANIOB B S/IEKTPUYECKME CUTHANbI.

lpynna BcnomoraTesibHbIX U3MepPUTEIbHbIX MPUCNOCOBNEHNI U NPUHAANENKHOCTEN, KOTOPas BKIOYaeT
B ce6 LWMPOKMI NepeyeHb Cneunann3npoBaHHbIX U3MePUTENbHbIX YCTPOMCTB (YKasaTenun nopaaka
cnefoBaHuUA ¢as, 3NeKTpUYEecKMe NPOOBHUKU U MHANKATOPbI, USMEPUTE/IbHBIE U PETYIMPOBOYHbIE
TpaHcpopmaTopbl, PpeocTaThl, WYHTbI, 406aBOYHbIE CONPOTUBAEHMA ApP.).

N3meputenbHble NpeobpasoBaTenm — COBOKYNHOCTb CPeACTB U3MEPEHNIN M BCMOMOTATE/IbHbIX
YCTPOWCTB, COEAMHEHHbIX MeXay COb0M KaHanaMu CBA3K, NpeaHa3HavyeHHana a5 BblpaboTKu
CUTHANOB U3MepUTEIbHOM MHbOPMaunKn B popme, yaAoOHOM ans aBTOMATMYECKOM 06paboTKu m
MCNONIb30BaHWA B aBTOMATUYECKMX cMcTeMax ynpasaeHua (ACY).

BepHnriii otBeT: MI3MepuTensHbIe MpeoOpa3oBaTen — CPEACTBA H3MEPEHUH,
MpeIHa3HauYeHHBIC JJIs BRIPAaOOTKH CUTHANIA U3MEPHUTENbHOU nH(pOopManuu B hopme
ya00HOH 114 repeaadn U 00pabOTKU U XpaHECHHUS.
18.Kakue npudopbl Ha3bIBAIOTCS AIEKTpUUECKOil Mepoii? Ha3zoBute npuMepsl Takux
pUOOPOB.
OTBeTHI:

INEeKTPUYECKMMM MePaMM Ha3bIBAOT NPUOOPbLI, KOTOPbIE CAYXKAT A4 BELWECTBEHHOTO
BOCMPOM3BEAEHNA eAUHUL, USMEPEHUA onpeaesieHHON GU3NYECKON BEUUYNHDI.
DNEeKTPUYECKON MEePOI Ha3blBAaETCA KHOPMa/bHbIN 3NEMEHTY.

INEeKTPUYECKMMM MEPAMM Ha3bIBAIOTCA BCE 3/EKTPUYECKME U3MepUTE/bHble NprbopbI.
INEKTPUYECKMMU MEPAMM Ha3bIBAIOT KATYLLUKM SN1EKTPUYECKOFO COMPOTUBEHMA.

BepHblii 0TBET: DIEKTPUICCKUMHU MEPaMU HA3bIBAIOT MPUOOPHI, KOTOPBIC CITYKAT IS
BEIIICCTBCHHOI'O BOCIIPOU3BEICHUS CIMHUIL U3MEPEHHS OIPEICIICHHON (PU3nIeCKOn
BEJIUYHHEL.
19.Kakue TeXHUYECKHE CPECTBA, UCIIOJIb3YEMbIE MIPH U3MEPCHUAX (PH3MUECKUX BEIUYHH,
HA3BIBAIOTCS CPEJICTBAMU U3MEPCHHIA?
OTBeTHI:

Bce TexHWYeCKMe cpeacTBa, UCNO/Ib3yeMble NPU U3MePEHUAX GU3NYECKUX BEIMYMH, HA3bIBAOTCA
CcpencTBamm U3MepeHUN.
Bce TexHWYecKMe cpeacTBa, UCNO/b3yeMble NPU U3MEPEHUAX GU3NYECKUX BEJIMUMH U COAEPIKaLLME
npeobpasoBaTenu B 3EKTPUYECKUIA CUTHAN.
TexHMYecKne cpeacTBa, UCNOb3yeMble NPU U3MEPEHUAX PUINYECKMX BEINYNH U UMEIOLLNE
HOPMMPOBaHHbIE METPOIOFMYECKME CBOMCTBA, Ha3blBaOTCA CPEACTBAMMU U3MEPEHUIA.

1. CpeactBamu U3MepeHUIA ABNAIOTCA BCE M3MepUTE/bHbIe NpUbopbl.

Bepwnpiii otBeT: TexHHueckue CpecTBa, UCIONb3yeMbIe MPU U3MEPEHUIX (PU3NUECKUX
BEJIMYMH U UMEIOIME HOPMUPOBAHHBIE METPOJOTMUECKHE CBOMCTBA, HA3bIBAIOTCS
CPEACTBAMH U3MEPEHUN.
20.YkaXuTe TUMMYHBIE 3HAYEHUS TYHHEIIBHOTO TOKAa M PAcCTOsTHUS Z o0pa3el-uria B
TYHHEJIbBHOM MUKPOCKONE. MOKHO JIM IPUMEHUTH TYHHEJIBHBIM MUKPOCKOII JUIsl UCCIIEOBAHUS
JIADIIEKTPUKOB?
OTBeThI:

TunnyHble 3HaYeHNA TYHHEeNbHOro Toka 1-1000 NA npu paccToAHMAX Z okono 1 A. Bennuunna atoro
TOKA 3KCMOHEHLMANbHO 3aBUCUT OT paccToaHma Z obpaseu-urna. NpumeHeHne TYHHENbHOTO
MUKPOCKONa A1A NCCNefoBaHUA AN3/IEKTPUKOB He NpeacTaBaneTca BO3MOXKHbIM.
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2. TunuyHble 3HaYeHNA TYHHENbHOro Toka 1-1000 NA npu paccToAHMAX Z okono 1 HM. BennumHa storo
TOKA 3KCMOHEHLMANbHO 3aBUCUT OT paccToaHma Z obpaseu-urna. NNpumeHeHWe TYHHENbHOTO
MWKPOCKOMa He 3aBUCUT OT NPOBOAALLMX CBOMCTB UCCAEAYEMOM NOBEPXHOCTHU.

3. TunNWuHble 3HAYEHMA TYHHENLHOTO ToKa 1-1000 MKA npw paccToaHusax Z okoso 10 A. Beanuuna storo
TOKa 3KCMOHEHUMANBbHO 3aBUCUT OT paccToAHUA Z obpaseL,-urna. NMpumeHeHne TYyHHebHOro
MUKPOCKONa ANA NCCNef0BaHUA ONS/IEKTPUKOB He NpeaCcTaBiAeTCA BO3MOKHbIM.

4. TUNUYHbIE 3HAYEHMA TYHHENbHOrO ToKa 1-10 nA npwu paccToaHuax Z okosio 1 A. BeanumnHa storo Toka
3KCMOHEHLMANBHO 3aBUCUT OT PaccToAHUA Z obpaseu-urna. MpumeHeHne TyHHeIbHOr0O MUMKPOCKOMaA
He 3aBUCUT OT NPOBOAALLMX CBOMCTB MCCAeAYyEMOMN NOBEPXHOCTH.

Bepnplii otBeT: Tunnunsle 3HaueHust TyHHENbHOro Toka 1-1000 nA npu paccrosiHusx Z
okoso 1 A. BenmumrHa 3TOro Toka SKCHOHEHIMAILHO 3aBHCUT OT PacCTOsHUs Z oOpasell-
uria. [IpuMeHnenue TyHHEIbHOIO0 MUKPOCKOIIA JJIsl UCCIIEOBAHUS TUIIEKTPUKOB HE
IIPEJCTABISAETCSA BO3MOXKHBIM

II. Onucanue wkanvl ouenusanUuA

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuku 8vinoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "TPOJABHUHYTOr0"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PaboTa BeimojgHeHa B paMKkax ""0a3o0Boro"
YpOBHS. BOJIILITUMHCTBO OTBETOB JaHbl BEPHO. B yacTh MaTepuana ecTh He3HAYUTEIIHHBIC
HEJO0CTaTK!

Oyenka: 3
Huodienuii nopoe evinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: PaboTa BeIMOIHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHasl YacTb 3aJJaHHs BBINOJIHEHA BEPHO. HAa BONIPOCHI YTIIYOJIEHHOTIO YPOBHS

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Onenka ompezensercs B cOOTBETCTBUHU ¢ [lomoxeHnem o OauIbHO-PEUTHHTOBOM CcHCTEME s
cryneatoB HUY «MDW» Ha ocHOBaHWHU CEMECTPOBOM M 9K3aMEHAIIMOHHON COCTABJISIFOIITUX.
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