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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

Bnageney Kasakoe E.[.
IIpenoaBaTenn Waermdniatop Rf7619449-KazakovYD-03b475b5 E.Jl. Kazakos
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
P%]KOBOI[HTGHB o Csepenun o Bnagensue L3N M3K M B
00pa3oBaTCIbHOU Brageney JlyKalleBckuin M.B. T .
HpOFpaMMBI Maentudukatop  R€4bT7e3cb-LukashevskyMV-6844ab HyKaI_HeBCKI/II/I
(IOJKHOCTD, YUCHAsl CTETICHB, (moamucs) (pacmudpoBka
YUYEHOE 3BaHUE) MOJITIHCH)
o1 MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
3aBeHyIOHIHH w CseneHunn o enagensue L3N M3K
BBIHchaIOH_IeI/I Bnageneu Nenoe A.B.
Ka(beI[pBI WaeHTUdMKaTOp R72c90f41-DedovAV-d71cc7f4 A.B HCHOB
(OJKHOCTD, YUCHAsl CTETICHB, (moamucs) (pacmudpoBka
YUYEHOE 3BaHHE) MIOJITTHCH)



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
HCCIIEIOBAHUS ITPOLECCOB, UCIIOJIB3YEMBIX B @aTOMHOW SHEPrE€TUKE, TEPMOSAECPHBIX
HCCIICIOBAHMSX, TIJIA3MEHHBIX YCTAHOBKAX
NJI-6 Bnaneet pu3ndecKkuM ONMMCAHUEM OCHOBHBIX IUIA3MEHHBIX MIPOIECCOB, B
HCCJIEI0BATEIbCKUX M MPOMBIIIIICHHBIX UMITYJIBCHBIX TIJIA3MEHHBIX YCTAaHOBKAX U CIIOCOOCH
MPOBOJMTH PAcUEThl APAMETPOB CIIEUATHHOTO JUATHOCTHYECKOTO 000y I0OBAHUS

H BKJIFOYACT:

AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. O6paboTKa 1 aHaIM3 SKCIIEPUMEHTAIBHBIX TAHHBIX (DKCIEPUMEHT)
2. OcHOBHBIE COBPEMEHHbBIE UMITYJIbCHBIE TJIa3MeHHble ycTaHOBKH (IIpoBepounas pabora)
3. OcobGeHHoCTH UCClIe0BaHMsI UMITYJIbCHBIX IpoueccoB (IIpoBepounas pabora)
4. OueHKH napaMeTpoB YCTAaHOBOK U 000pY/JOBaHUS HA OCHOBE MPEJICTABIIAEMBIX B HAyYHON
nepuouke u3mepsBmuxcs senununH (KontponsHas padora)
5. ®dusnyeckre OCHOBBI Pa0OThI AMATHOCTUUECKOr0 000py/10BaHUS U U3MEPUTEIbHON
TEXHUKHU U OCHOBHbBIE COBPEMEHHbBIE METObI JUATHOCTUKHN UMITYJIbCHOM IJ1a3Mbl
(KonTponbHas padota)

BPC nucuuminHbl

3 cemectp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Nupekc KM- | KM- | KM- | KM- | KM-

Pa3gen mucimmminHb! KM: 1 2 3 4 5

CpokKM: | 2 | 6 | 8 | 12 | 16

[InazmMenHbIE HUMITYJIbCHBIC CUCTCMBI U 0COOEHHOCTH UX

JMarHOCTHKHU

HmnynbcHas mia3Ma B IpUpoJie U 1a00paTOpHH. +

WNHepuumanbHbI TEpMOSAEPHBIN CUHTE3, KpuTepuid JIoycona +

st UTC.

CuUNbHOTOYHBIE MJIA3MEHHbIE CUCTEMBbI, MUKPOCEKYH/THBIE U +

HAHOCEKYHHbIE ITMHYH.

CWIBHOTOYHBIE T€HEPATOPBI. +

OcoOenHocTr 00pabOTKU IKCIIEPUMEHTATBHBIX JTaHHBIX B

MMIYJbCHBIX TUIA3MEHHBIX HCCIIET0BAHUSIX

[TprMeHeHre COBpEMEHHBIX MAaTEMAaTUYECKUX MTaKeTOB AJIsi + + + +

06pa6OTKI/I OKCIICPUMCHTAJIbHBIX JAHHBIX B UMITYJIbCHBIX




TUIA3MEHHBIX SKCIICPUMEHTAX: 0COOCHHOCTH CHHXPOHH3AIUH,
SJICKTPOMArHuTHBIC HABOJAKH U IIIYMbI, KOCBCHHbBIC U3MCPCHU A
(bHU3MUYECKUX BEJIMYHH 110 CPEJCTBAM MaTeMaTHYECKOM
00pabOTKM CUTHAJIOB.

W3mepenus 3JIeKTpUYECKUX TapaMeTpOB UMITYJIbCHOM
TOKOHECYIIIEH IIa3Mbl

W3mepeHus 31eKTpUUecKUX HapaMeTpoB.

MarHuTtHbIe 30HAbI, ITOsACa POI‘OBCKOFO, HU3KOWMHAYKTUBHBIC
IIYHTBI, COI'JIAaCOBAHHBIC OCIIUTCIIN.

H3mepenue Toka o ¢apagieeBCKOMY BPaIICHHUIO INIOCKOCTH
MOJISIPU3AIIMU B CBETOBOJIAX.

I[J'II/IHHBIG JIMHUH, BOJITHOBOEC COITPOTHUBJICHUC.

TpeboBaHMs K pETUCTPATOPAM.

PGFI/ICTpaIII/IFI OINITUYCCKOTO M3TYUCHUA U3 I1JIa3Mbl

HpI/IeMHI/IKI/I OIITUYCCKOT'O U3JIYUCHUA.

dotomeHka, GOTOKATOABI, YHEPIrEeTUIECKas U CIIEKTPaIbHAs
YyBCTBUTEIHLHOCTH, ITYMBI (COOCTBEHHBIE U poboBsbIe); [13C-
MAaTpPHIBL

[TpocTpaHCcTBEHHOE U BpEMEHHOE Pa3peLICHHE,
nH(}OPMalIMOHHBIE BO3MOXKHOCTH.

MeTo/161 BHICOKOCKOPOCTHO# oTorpadun

MeTo/1bI BBICOKOCKOPOCTHOM (oTorpaduu.

MexaHWuecKrue CUCTEMBI, 3JIEKTPOHHO-ONTHYECKHE METO/IbI,
Pa3znuynble TUIIBI 3JIEKTPOHHO-ONTHYECKUX
npeobpasoBareneil u kamep. [Ipumepsl npuMeHeHusl.

JluarHocTrka UMITyJIbCHOH IJIa3Mbl METOIAMU JIA3€PHOTO
30HIUPOBAHUS

[Tornmomenwue, pedpakius u ¢ha3oBbIA CABUT
AIIEKTPOMATrHUTHBIX BOJIH.

WuTepdepomerpudeckiie METOIbI: UCCICAOBAHUS IIJIa3MbI: a)
C BU3yaJIM3alKe mois 3peHus U 0) ¢ (HOTOIIEKTPUUECKOM
peructpanreit ¢azoBoro cBura.

OcHOBHBIE THUITBI UHTEP(HEPOMETPOB JJIsl TUATHOCTUKH
VIMITYJIbCHOM IIJIA3MBI.

WM CTOYHHKH NOACBETKH.

KorepeHTHOCTS.

[Inupen-meToab!.

(Dapa,Z[CCBCKOC BpalICHUC IIJIOCKOCTHU IOJISIPU3AIUH.

PenTtrenoBckue MeTOAbl JUATHOCTUKHU




PeHTrenoBckoe M3Iy4eHNe; METO B TIOJTyYEeHHUsI, CBOWCTBA,

+ + +

00J1aCTH IPUMEHEHHUS.
Pentrenosckoe ¢ororpadupoBanue ¢ BpeMEHHBIM + +
paspelieHneM; UMITyJIbCHast paguorpadusi.
WznyueHue U3 mia3mbl
DneMeHTapHBIE MTPOLIECCHI B IIa3Me; MOJIEIU PAaBHOBECHS. + +
JluneituaToe, peKOMOMHAIIMOHHOE U TOPMO3HOE U3ITyUEHUE. + +
OnTuyecky MmIoTHAS cpena, “‘depHoe’ U3IydCHHUE. + +
PenTrenoBckue MeTo1bl MCCIEA0BaHNUS I1a3Mbl: JUATHOCTHKA + +
JIa3MBI 110 CIIEKTPAIbHBIM JIMHUSAM MHOT03apPsIIHBIX HOHOB.
W3mepeHue 37eKTPOHHON TeMIIEPATYPhI 10 TOPMO3HOMY + 4
KOHTHHYYMY.
Metox puiabTpOB. + +
PentrenoBckas cieKTpOCKOMHSL. + +
VYupenue cnekTpaabHbIX JIUHUN
OcCHOBHBIE MEXaHU3MBI YITUPEHUS CIIEKTPATbHBIX JTHHHIA: +
s ekt Jlomtepa, llltapka u 3eemana.
H3mepenue teMiepatypbl HOHOB U HEUTPAJIOB IO +
JIOTJIEPOBCKOMY YIIMPEHUIO UX CIIEKTPAJIbHBIX JTMHUM.
Omnpenenenue napamMeTpoB IJIa3MbI 10 IITAPKOBCKOMY +
YIIMPEHUIO CIEKTPAJIbHBIX JIMHUN BOJIOPOAA.
Perucrpanus HepaBHOBECHBIX JIEKTPUYECKUX ITOJIEH 11O +
HITAPKOBCKUM KOHTYypaM.
JlnarsocTuka mia3Mbl IO PACCESHUIO 3JIEKTPOMArHUTHBIX
BOJIH
PaccesiHue 31eKTpOMarHUTHBIX BOJIH Pa3HOM MPUPOJIBI — +
PAJIEEBCKOE, MOJIEKYJIIPHOE.
JlazepHas iyopecuieHims. +
Omnpenenenne napaMeTpoB cpeji ¢ IOMOIIbIO JIA3EpHOTO 4
paccesiHusl.
ToMCOHOBCKOE U KOJIJIEKTUBHOE pacCestHUE. +
PaccesiHue u3nydeHust Ha HEpPaBHOBECHBIX IIyMax +

Bec KM: | 15 15 15 25 30

$06m1as gacts/JIy1s1 MPOMEKYTOYHOM aTTecTarund




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
JUCLUIUIMHE

I1K-2 NJ1-6rik-2 Bnaneer | 3nath: OcHOBHbBIE COBpEMEHHBIE UMITYJILCHBIE TIA3MEHHBIE YCTAaHOBKU
bu3nuecKum ONKCAaHUEM | OCHOBHBIE COBPEMEHHbBIE (ITpoBepounas pabora)
OCHOBHBIX IIJJA3MEHHBIX | UMITYJIbCHBIE IIJJA3MEHHBIC O0paboTka 1 aHAJIU3 SKCIIEPUMEHTANIBHBIX JaHHBIX (DKCIEPUMEHT)
IPOLIECCOB, B | YCTAaHOBKH; OcobeHHOCTH UccieI0BaHus UMITYIbCHBIX MpoleccoB (IIpoBepounas
HCCJIEIOBATEIBCKUX U | 0COOCHHOCTH HCccleloBaHus | paboTa)
IPOMBIIIJIEHHBIX UMIIYJIbCHBIX IPOLIECCOB; dusnueckue 0OCHOBbI pabOThI JUATHOCTUUECKOr0 000py10BaHUs U
UMITYJIbCHBIX  TUIa3MEHHBIX | (PU3UYECKHE OCHOBHI pabOTHI | M3MEPUTEIBHON TEXHUKU M OCHOBHBIE COBPEMEHHBIE METO/IbI TUATHOCTHUKHU
YCTAaHOBKaxX U  CIOCOOEH | AMarHOCTHYECKOTO uMmnynbcHoM mia3msl (KonTposnbsHast pabora)
IIPOBOJUTH pacuetsl | 00opyaoBaHus U OCHOBHbIE | OLIEHKH IMapaMeTpOB YCTAaHOBOK U 000PYAOBaHUS HA OCHOBE
[IapaMeTpoB  CIELUAIBHOIO | COBPEMEHHBIE METO/IbI IIPEICTABISEMBIX B HAYYHON NEPUOANKE U3MEPSBIINUXCS BEUUNH
JTUarHOCTHYECKOI O JUarHOCTUKHU UMITYJIbCHOM (KontposnbHas pabota)
000pyI0BaHUS 1a3MBbl;

YMers:

o0OpabaTtbIBaTh U
aHAJIM3UPOBAThH
IKCTIEPUMEHTAIBEHBIE
JIaHHBIE, TTOTYYaeMbIC C
TIOMOIIBIO THITOBBIX
JIMAarHOCTUK Ha UMITYJIbCHBIX
TUTa3MEHHBIX YCTAaHOBKAX;
MPUMEHSTh MTOJy4YCeHHbBIC
3HAHMS IS OLICHKU
napamMeTpoB YCTaHOBOK U
00opy/nOBaHUs HAa OCHOBE
MPE/ICTABISCMbIX B HAYIHOM




NECPUOANKEC U3MCPABIINXCA
BCIINYHH.




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. OcHOBHbBIE COBpeMeHHbIEe HMITYJIbCHbIE MJIa3MeHHbIe YCTAHOBKH

@opmbl peasu3anun: bunets (MMCbBMEHHBINA OITPOC)

Tun KoHTpOIBHOr0 MeponpusaTus: [IpoBepounas pabora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mpoBefeHHs] KOHTPOJIbLHOro Meponpustusi: CTyAeHThl MUCbMEHHO OTBEYAIOT Ha
BOIIPOCHI.

KpaTlcoe coaecpsKaHueE 3alaHUsA:
OTBCTUTD HA BOIIPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE COBpPEMEHHBIE 1.Mouinsie nazepHbie ycraHoBku 4 Y TC

HUMITYJIbCHBIC MJIa3MEHHBIC 2.ITnasmennsrit pokyc u YTC

YCTaHOBKU; 3.Mounsle reHepatopsl Toka anst YTC (z-nuHun)
4.11na3mMeHHbIH (HOKYC — reHepanus HEUTPOHOB IS
MPUIOKEHUMN
5.2JIeKTPOHHBIE MyYKH — YCTAHOBKU U OCOOEHHOCTH

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1neHKa "0TINYHO" BBICTABIISIETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE JJIs PELICHHUS 33134

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-2. O0pa0oTka u aHAJIM3 IKCIePUMEHTAJIbHBIX JaAHHbIX

®opmbl peanu3anuu: buners! (MIcbMeHHBIH 0npoc)

THIl KOHTPOJILHOI0 MEPONIPUATHSA: DKCIIEPUMEHT

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpoueaypa mpoBeaeHHsi KOHTPOJIbLHOI0o MeponpusatTusi: CTyAeHTH NMCBMEHHO OTBEYAKOT Ha
BOIIPOCBL.

Kpatkoe conep:kanue 3axaHusi:
IPOJIEMOHCTPUPOBATH YMEHHSI HA TIPAKTHUKE

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: O6p a0aThIBATh )51 1. HpOBeCTI/I HHTCPIOJIANNUIO IKCIICPUMCHTAJIbHBIX
AHAJIM3UPOBATH JaHHBIX




OKCIICPUMCEHTAJIBHBIC JaHHBIC, 2.0CYHICCTBI/ITB IMPOCTBIC MATEMATUYCCKHE ﬂCﬁCTBHH C

MOJIy4aeMbI€ C MOMOIIBIO TUITOBBIX MacCUBaMU JIaHHBIX

JUATHOCTHUK  HAa  HMITYJIbCHBIX 3.0mnpenenuTs 3Ha4€HHUE TPOU3BOJHON

MJIa3MEHHBIX YCTaHOBKAX; AKCIEPUMEHTAIBHBIX KPUBBIX MTPU 3HAYUTEILHOM YPOBHE
IIYMOB

4.11lony4uuTh aOCOIIOTHBIE 3HAUEHUS U3MEPSIEMBIX
BEJIMYMH 10 OCHMIIIOrpaguIecKuM U3MEpEHUSIM
5.IlepeBectu rpaduueckue naHHbe B 1udpoBoil popmat
Y OCYIIECTBIISATh UX 00pabOTKy

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO

KM-3. Oco0eHHOCTH HCCIIeI0BAHNS UMITYJIbCHBIX MPOLIECCOB

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun koHTpoabLHOr0 Meponpusitus: [Iposepounas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa mpoBeneHHsi KOHTPOJIbHOro Meponpusitusi: CTyJeHTHl NMMCbBMEHHO OTBEYAIOT Ha
BOIIPOCHI.

Kparkoe conep:kanue 3a1anus:
OTBCTUTH HA BOHpOCBI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: 0COOEHHOCTHU 1.13mepeHne MMIyIbCHBIX TOKOB
UCCIIEI0OBaHMS MMITYJIbCHBIX 2.M3MepeHne UMITyJIbCHBIX HapsHKeHUH
mponecCoB; 3.OCHOBHBIE THIIBI ANArHOCTUK U OMPECACIIACMBIC C UX

MOMOIIIBIO (PU3NYECKHE BETUYMHBI

4.IIpeumyniectBa (GOTOAIEKTPOHHBIX TPUOOPOB
5.2nexkTpoHHO-oNTHYECKKE TipeoOpa3oBaTenu. [IpuHuun
paboThl, OCHOBHBIE JOCTOMHCTBA

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTENBHO" BBICTABIISETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-4. ®usnyeckue 0CHOBbI pad0oThl JMATHOCTHYECKOr0 000Py10BAHUS U
H3MEpHUTEeJbHOI TEXHUKH U OCHOBHbIE COBPEMEHHbIe MeTO/AbI AUATHOCTHKH UMITYJIbCHOM
IJIA3MBI

@opmbl peasu3anun: bunets (MMCBMEHHBIA OMTPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec koutposbHoro meponpusitusi B BPC: 25

IIpouenypa mpoBefeHHsi KOHTPOJbLHOro Meponpustusi: CTyAeHThl NMUCbMEHHO OTBEYAIOT Ha
BOTIPOCHI.

KpaTKOC CoA€cpKaHHuE 3aJaHUA:
OTBCTUTH Ha BOIIPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: ¢busnueckue OCHOBBI 1.OcHOBHBIE JETEKTOPBI PEHTTEHOBCKOTO U300paKEHUS
paboThI JIMarHOCTUYECKOTO 2.CnekrtpalibHble JIMHUM. MexaHu3m (popMupoBaHus,
o0opynoBaHus U OCHOBHBIE nHpOpMaNHA O IIa3Me
COBPEMEHHBIE METO/IbI 3.MeToapl oTydeH sl CIIEKTPOB B BAKYYMHOM
JTMarHOCTUKU UMITYJIbCHOM yabTpaduosuere
IIJ1a3MBL; 4.Mexanu3Mbl (popMHpPOBaHHE JTA3€PHON TEHU
5.30H1MpOBaHME [J1a3Mbl PEHTTEHOBCKUM H3JIy4Ye€HUEM
6.CxeMbl KpUCTaNINYECKUX PEHTTEHOBCKUX
criekTporpagos
Onucanue WKAaJIbl OLEHUBAHUSA:
Ouenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucarnue xapakmepucmuxu 6binoanenus 3nanus: OueHka "yJIoBIeTBOPUTEIHHO" BBICTABISETCS
€CITH 3a/IaHUE MTPEUMYIIECTBEHHO BBITIOJTHEHO

KM-5. OueHku mapaMeTpoB YCTAHOBOK M 000PYA0BaHMSI HA OCHOBE NMPeACTABJIsIEMbIX
B HAYYHOM NMepuoanKe U3MePsSIBIIUXCS BEJIHYMH

®opmbl peaju3anum: buiersl (MMCbMEHHBIH OMPOC)
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Tun KoHTpPoAbHOT0 Meponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBeaeHHs] KOHTPOJLHOro Meponpusitusi: CTYyICHTH NMHUCHMEHHO BBITIOIHSIOT
3aJIaHuUS.

KpaTlcoe CodcpKaHUuE 3alaHUA:
OTBCTUTD HA BOIIPOCHI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: IPUMEHATH IIOJy4YCHHbIE 1.IlpumeHeHe TEHEBOM U IUIMPEH IUArHOCTUK IS
3HaHUA JJI OLEHKU I1apaMeTpOB OIIpeEICHUs IapaMETPOB IUIa3Mbl

YCTAaHOBOK U 0OOpYyHOBaHUS Ha 2.Be160p mapamMeTpoB TOKOBOTO IITYHTa UCXOS U3
OCHOBE IIPECTaBIISIEMBIX B IIPEAIIOIIAracMbIX aMILIUTY/bl U JJIUTEIBHOCTH
Hay4HOH IIEPUOJIUKE HMITYJIbCA TOKA

M3MEpPSBLINXCS BEJIMYUH. 3.Bb100p napamMeTpoB AeIUTENs HAIPSDKEHUS UCXOAs U3

npeanojaracMbiX aMINIMTYAbl U JJIMTCIbHOCTH
MUMITYJTbCa HAMPSHKCHUS

4.0npeneneHue mapameTpoB IJIa3Mbl 110 JIMTHEHYATOMY
U3ITYYCHUIO

5.ITpumenenne Metoaa GUIBTPOB AJIS TIOTYUEHUS
PCHTICHOBCKUX CIICKTPOB

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BEME WIIM BBIIOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpPaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

dDopMa NPOMEKYTOUYHOM aTTecTalumn: JK3aMeH

IIpumep Onsiera

burer 1

1. Momnsie renepatopsl Toka s Y TC (z-nuHYH)

2. OmnpeneneHue 3HAYCHUS TPOU3BOAHON IKCTICPUMEHTAIBHBIX KPUBBIX MTPH 3HAYUTEITHHOM
YPOBHE IIYMOB.

IIpouenypa npoBenenunst
VY CTHBIM OTBET Ha BOIPOCHI.

|. Ilepeuens komnemenyuil/unOUKamopo8 u KOHMPObHBIX 60NPOCOB NPOBGEPKU PE3YTbMANO8
0C80eHUA OUCUUNTUHBL

1. Komnerenuus/Muaukarop: N/1-6nk-» Brageer ¢pusndecknm onucanneM OCHOBHBIX
IUTa3MEHHBIX NIPOLIECCOB, B UCCIIE0BATENILCKUX U IPOMBIIIJICHHBIX UMITYJIbCHBIX MJIa3MEHHBIX
YCTaHOBKAX U CIIOCOOEH MPOBOAUTH pacyeThl HapaMETPOB CIIEHUATBHOIO JUarHOCTUYECKOTO
o0opynoBaHus

Bomnpocel, 3axanus
1.buner 2
1. TIna3menHsbIi HOKyC — reHepanus HEUTPOHOB JUIS IPUIIOKESHU N
2. Ocy1ecTBieHUE IPOCTHIX MATEMAaTUUECKUE AEHCTBHS C MACCUBAMU JIaHHBIX.
2.buner 3
1. H3mepeHue UMITYJIbCHBIX TOKOB
2. IlpenmymectBa u HepocTaTku Y TC ¢ MarHUTHBIM yIEp)KaHHEM.
3.buner 4
1. H3mepeHue UMIyIbCHBIX HAPSKEHUN
2. Ilywmsl. Knaccuduxanus, OCHOBHbIE 3aBUCHMOCTH.
4.buner 5
1. CunpHOTOYHBIE 3JEKTPOHHBIE MyYKU — YCTAHOBKH U OCOOEHHOCTH)
2.  IIpenmymectBa hOTORIEKTPOHHBIX TPHOOPOB.
5.buner 6
1. OcHoOBHbIE TUIIBI IUATHOCTUK U OINPEAEsieMble C X MOMOUIbI0 (U3NUECKUE BEIUYNHBI.
2. IlomyueHue abCOMIOTHBIX 3HAUEHUH H3MEPSIEMbIX BEJIMYMH MO OCHMILIOrpaduIecKuM
U3MEPECHUSIM.

MarepuaJsl JJI1 NIPOBEPKU 0CTATOYHBIX 3HAHUI
[.Tecr 1
OTKyna NoSIBISIFOTCS. HEUTPOHBI B BBICOKOTEMIIEpATYpPHOH I1azme?

OtBeThI:

SnepHble peakiuu J1eIeHUs

SnepHble peakuy CUHTE3a

MounekynspHble peakun

Juccomuanus

BepHslii otBeT: 2. SInepHbIE peakiiuy cHHTE3a

NS
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2.Tect 2
Kakoe cooTHomeHre onpeaensier pacCToSHUE Ha KOTOPOM Ijla3Ma KBa3MHEHTpaibHa?

OTtBeTsI:
1. VpaBuenue I'pena-llladppanosa
2. Pammyc Jle6as
3. Pamgmyc Jlapmopa
4, VYpaBHEHHE IUIa3MEHHON KBa3UHEUTPATBLHOCTH
Bepusriii otBet: 2. Paamyc [ebas
3.Tecr 3
Kakas u3 npeCcTaBIeHHBIX JHATHOCTUK SIBJISIETCS TACCUBHON?

OTBeThI:
1. 3onaoBbIC U3MEPEHUS
2. JlazepHoe TeHeBoe doTorpadupoBaHue
3. bBonomerpuueckue nusmepeHus
4. llnupeH-guarHocTuka
Bepwnpiii otBet: 3.  bomomerpuueckue usmMepeHus
4. Tecr 4
CaMblil MOIITHBIN Ha CETOTHAIHUM IEHb T€HEPATOp TOKA B MHUpe?

OTBeETHI:
1. VYcranoBka ZR
2. Ycranoska NIF
3. Ycranoka Anrapa 5-1
4. Bce mpuMepHO Ha OJJHOM yYPOBHE
Bepnsiit otBet: 1. YcranoBka ZR
5.Tect 5
HuskoremriepatypHas mia3Ma, OOBIYHO UMEET TEMITEpaTypy MOPSIKa:

OTBeTHI:
1. 10K
2. 100K
3. 273K
4. 10000 K
Bepusiii otBet: 4. 10000 K
6.Tect 6
BricokoTemnepaTypHOil cuuTaercs 1miama ¢ TeMIepaTypor MopsiaKa:

OTBeTHI:
1. 100K
2. 1000 K
3. 50000 K
4. 1000000 K
Bepnsiii otBet: 4. 1000000 K
7. Tect 7
HNoHbl MOTYT UMETH 3apsi:
OTBETHI:
Toneko +
Tonwko -
Kak + Tak u -
Wonbl HE UMEIOT 3apsiaa

NS
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Bepuniit otBet: 3. Kak + Tak u -
8. Tecr 8
OHeprust HeUTPoHOB B dd cocTaBiIsieT OKOJIO:

OTBeTHI:

25 k3B

14,1 M>B

2,45 M»B

1,215B

Bepnwsiii otBet: 3. 2,45 MaB

9.Tect 9

DOHeprus HeUTPOHOB B dt cOCTaBIsAET OKOJIO:

NS

OTtBeTsI:
1. 25x3B
2. 14,1 M»B
3. 2,45M»3B
4, 1,21-B
Bepnsiii otBet: 2. 14,1 MsB
10.Tect 10
['amma uznydeHue 1o
OTtBeTsI:
1. HwuskosHepreTHueckoe 3JeKTPOMAarHUTHOE U3TyYeHHE
2. BbICOKOAHEPreTHYHOE 3IEKTPOMArHUTHOE U3TYUCHHE
3. TloToK 37eKTpOHOB
4. TloTOK HEUTPOHOB
Bepusiii otBeT: 2. BBICOKOHEPreTHYHOE 3JIEKTPOMATrHUTHOE U3TyYCHUE
11.Tect 11
VYcranoBka UTOP npencrasmisier codoit

OTBeThI:
1. Mounsiit 1azep
2. T'eHepaTop MONIIHBIX HMITYJIECOB TOKA
3. YTaHOBKY /Uil pEHTT€HOBCKOH paauorpadun
4. Toxamak
Bepnsii otBeT: 4.  Toxamak
12.Tect 12
DeMTOCEeKYHAHBIE J1a3€pbl UMEIOT JUIMTEIbHOCTh UMITYJIbCA:

OtBeTsI:
1. boneelc
2. Menee 10°(-6) ¢
3. bomee 10M12 ¢
4. Memnee 10" (-12) c
Bepnwniii otBet: 4. Menee 10" (-12) ¢
13.Tecr 13
Yro Takoe z-nuHY?
OtBeThI:
CrnosxHasi OTKpbITas IJIa3MEHHas JIOBYILIKA B popMe OyKBHI Z
IIpo1onbHBINM CaMOCKUMAIOIIHNICS TOKOBBINA pa3psi
[TpoGoii Mo MUAIEKTPUKY B KaMepe HU3KOTO JaBICHUS
MeTto AMarHOCTUKH

NS
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Bepnplii otBeT: 2. IIpomonbHbIN caMOCKUMAIOIIMNICS TOKOBBIA pa3psi
14.Tect 14
Uro Takoe miua3MeHHBbIH Hokyc?
OTtBeTsI:
1. Harnsasblil yueOHBIH ONBIT IEMOHCTPUPYIOIINI CBONCTBA IIa3Mbl
2. TLnOoTHBIN MIIa3MEHHBIA CTYCTOK, BO3HUKAIOIIMH 3a CYET MUHY-I(PeKTa B crielnnPpuIecKoi
KOH(HUTYpauy 3JIEKTPUIECKOTO TTOJIS.
3. Crparerus pa3BUTUSI MUPOBOIl SHEPT€TUKU C IPULIETIOM Ha IPUMEHEHUE TePMOsIIepHON
SHEPrUuu
4. IlnazmenHoe oOpa3zoBaHUE, BOSHHUKAIOIIEE [TPH BAKYYMHOM MPO00E MEXKAY ABYMS
IPOBOSIIMMU IEKTPOIaMU
Bepnsiii orBet: 2. [LIOTHBIN MJIa3MEHHBIN CTYCTOK, BO3HUKAIOIIMHI 32 CUET MUHY-
a¢dekra B crierupudeckoil KOHMUTYpAITIH SJICKTPHIECKOTO TOJIS.
15.Tect 15
JeiTepuil U TPUTUH ITO:
OTtBeTsI:
1. Dnementsl Tabmuipl MeHaeneesa
2. CrneuuanbHble CAHTETUYECKUE COSAMHEHUS IS JIa3MEHHBIX YKCIIEPUMEHTOB
3. UM3oromsl Bomopoaa
4. VYcranosku 1o uccienosanuio YTC
Bepnpiii otBet: 3. M30TOMBI BOgOpOIa
16.Tect 16
Uro uzmepsier 00JIOMETP B UMITYJILCHOM IIa3MEHHOM 3KCIIEpUMEHTE?
OTtBeTsI:
1. Xoja MOILIHOCTHU AJIEKTPOMArHUTHOTO U3JTy4YEHUs
2. HuTerpaibHyr0 SHEPTHIO JIEKTPOMArHUTHOTO U3TyUEHUS
3. TloToku HEHTPOHOB
4. PaccesHHOE J1a3epHOE 30HIUPYIOLIee U3ITydeHHE
BepHnplii otBeT: 2. MHTerpaibHyro 3HEPIHi0 3J€KTPOMAarHUTHOTO U3TyYEHUS
17.Tecr 17
Kakoii u3 1eTexTopoB npuMeHseTCsl 171 ONpeieTIeHHs] HHTErPajJbHOTO BHIXOAa HEUTPOHHOTO
U3ITy4eHus?

OTBeThI:
1. Bomometp
2. Kamopumerp.
3. AKTHBaIMOHHBINA JETEKTOP
4. TI3C gerextop
BepHsiit otBeT: 3. AKTHUBAIIMOHHBIN JETEKTOP
18.Tect 18
CeueHne Kakoy U3 peaklMii CHHTE3a BBIIIE [TPU Temueparypax nopsaka 1 kaB

OtBerTsI:

dd

dt

pB

tt

Bepnsrii otBer: 2. dt

19.Tect 19

KTO M3 y4eHbIX He UMEET OTHOILECHHUS K TEPMOSIICPHBIM UCCIIETOBHUS?

el NS s

OTBETHI:
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A.Jl. CaxapoB
B./l. Hladpanos.
N.E. Tamm
[1.H 165m0ukoB
Bepusriii otBer: 4. I1.H SI6:10ukoB
20.Tect 20
UYro Takoe S0I1?
OTtBeTsI:
1. DnemeHTapHbIN oNTHYECKUN TPUOOP
2. DJEeKTPOHHBIA ONTHYECCKUN TTPHOOP
3. DJeKTpOHHO-ONTUYECKU peoOpa3oBaTelb
4.  DJeMeHT onTHYeCcKoro mpubdopa
Bepuslii otBet: 3. DIEKTPOHHO-ONTUYECKHIA TpeoOpa3oBaTelib

NS

II. Onucanue wkanvl oueHuganus

Ouyenka: 5
Huorcnuii nopoe evinonnenus zaoanus 6 npoyenmax: 90

Onucanue xapaxmepucmuxu 6blnoneHus 3Hanus: PaboTa BeIMOIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeIogHEeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHHUs BBITIOJHEHA BEPHO. HA BONPOCHI YIIIyOJIEHHOTO YPOBHS

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

16



