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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHBIE CPEACTBA Ul NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [IK-1 CnocobeH npruHUMAaTh y4acTHE B MTPOU3BOACTBEHHO-TEXHOJIOTHUECKON ACATEIHHOCTH
IIPU U3rOTOBJIEHUU MAIIMHOCTPOUTEIbHBIX U3/1eTUI
NJI-2 JleMoHCTpUpPYET MOHUMaHUE (PU3NYECKUX MIPOLECCOB MPH 00pabOTKe U KOHTPOJIE
MaTepUajoB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. Kontposnbnas padota Nel. ICTOUYHHKHN 2HEPTUU TEPMHUUECKUX MPOIECCOB.
DIEKTPOYroBble ICTOYHUKHU dHEeprun. [11a3MeHHbIe TEXHOIOTHYECKNEe UCTOYHUKH YHEPTHH.
(KontponpHas pabota)
2. KonTponbHast pabota No2. DieKTpoHHAs ONTHKA. DIEKTPOHHO-TY4YEeBbIe UCTOUYHUKU
sunepruu (Kontpoinbnas padota)
3. Kontponbnas pabota Ne3. CBeToBoi1 Jiyd u ero cBoiicTBa. OCHOBBI T€HEpaIiH J1a3epHOTO
usnyuenus. (KonrponbHas padota)
4. KontponbHas padora Ne4. TexHonoruueckue nazepubie ucTouHUKH (KoHTposbHas paboTa)

BPC nucuuminHbl

S cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONPUATHI TEKYIIEro KOHTPOJS YCHEBAEMOCTH IO

AUCHUILINHE:

KM-1 KonrponsHas padora Nel. ICTOUHHUKM SHEPTUU TEPMUUYECKHX MPOLIECCOB. DIEKTPOYyTOBbIE
UCTOYHUKU dHepru. [1nmasmeHHble TeXHONnOrnueckne NCTOUHUKM 3Heprun. (KonrponpHas
paborta)

KM-2 KonrtponsHas pabota No2. DIeKTpOoHHAs ONTHKA. DIEKTPOHHO-Ty4eBbIe HICTOYHUKN YHEPTUU
(KonTponbHas padota)

KM-3 KontposbHas padota Ne3. CBeToBO#t J1yd U ero cBoiicTBa. OCHOBBI T'eHEPAIHH JTa3E€PHOTO
uznydeHus. (KontponpHas pabota)

KM-4 KontpomasHnas pabota Ned. TexHomoruueckue jazepHbie ucTounuku (KornTponpHas padota)

Buja npoMexyTouHOM aTTecTAalMU — DK3aMEH.

Beca koHTpOIBHBIX MeponpHsITHil, Y0
Nunekc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 16

Paznen nucrumnanHb




HcTOYHUKY SHEPTUH TEPMUUECKUX TPOIIECCOB

Hcrounukn OHEPIUU TCPMUYCCKHUX IIPOLCCCOB

I'azoBoe miams

DIEeKTPOAYTrOBbIE UCTOYHUKH dHEpruu. [l1a3meHHbIe
TEXHOJOTMYECKUE UCTOUHUKHA SHEPTUU

Ctpoenue riexktpuyeckoit nyru. BAX nyru

DeMeHTapHbIe MPOILECCH] B TUIA3Me JYTU: TEPMHUECKasi HOHU3AIIHS,
NOTEHIMA] HOHU3ANK; ()OTOMOHU3AINS; ACHOHU3ANNS; H3ITydeHUE
11a3Mbl; 9 ()EeKTUBHBINA NOTEHIIMAT HOHU3ALUU

OMHCCHOHHBIE MTPOIIECCH HA TIOBEPXHOCTH TBEPABIX TEN:
TEpPMO3JIeKTpOoHHAs ImMuccHs; 3 dext LLoTTKH; TyHHEIbHBIE
nepexo/Ibl; POTOIMUCCHS; BTOPUYHAS] SMUCCHS; IIJICHOYHBIE KaTObI

bananc sHeprum nyru. MaruutHoe none ayru. [Tuag-spdexr

BnusiHre MarHuTHOTO MOJIS HA IYTY: NPOJOJIBHOE U ONIEPEUYHOE
MarHuTHOE I0JI€; BHEILIHEE ONEPEYHOE MAarHUTHOE T0JIE;
Bpalaronascs ayra; Oerymias nyra

Oco0eHHOCTH JyTH IEPEMEHHOT0 TOKa. BeHTHbHbIN 3 ekt

IIna3mennsle cTpyu B nyre. [Inma3MeHHbIN 1yroBoi pasps.
XapakTEepUCTUKH IIJIa3MEHHOI0 UCTOYHUKA: CTENIEHb MOHU3ALUN
IJIa3Mbl; KBA3MHEUTPAJIbHOCTh; TEMIIEpATypa IIa3MBbl.

Crioco6 nmosydeHus cxaToi Ayru. Busbl nia3MeHHbIX HICTOUHUKOB
sHeprun. KoHCTpyKIMy nia3MoTpOHOB.

SJICKTpOHHaH OIITHKA. QHCKTpOHHO'J'Iy‘{eBLIC HUCTOYHUKH DHCPIrUn

I[BI/I)KCHI/IG QJICKTPOHOB B 3JICKTPOCTATUYCCKOM I10JIC

I[BI/I)KCHI/IG 9JICKTPOHOB B MA'HUTHOM IIOJIC. OnTuko-MexaHu4decKast
aHaJI0T U

AKcHanbHO-CUMMETPHYHOE JIEKTPOCTaTudecKoe rnosie. OCHOBHOE
YPaBHEHHUE IEKTPOHHOM ONTUKH.

AKCI/IaJ'ILHO'CI/IMMeTpI/I‘IHOC MAarauTHOC I10JIC

DyHKIMOHAJIBbHAS CXeMa AJIEKTPOHHOU mymku. dopMupoBanue
AJIEKTPOHHOIO JIyya

®uznyeckue Npolecchl, MPOTEKarIINe B IPOCTPAHCTBE Aperda.
JleiicTBue cOOCTBEHHOTO MMPOCTPAHCTBEHHOTO 3apsia B
AIIEKTPOHHBIX MyYKax

OCHOBBI reHepannu Ja3cpHOoro n3J1y4CHus. TexHomoru4yeckue
JIa3€PHBIC HCTOYHUKN

AtoMHbIe niepexoabl. CIIOHTaHHOE U BBIHYKJEHHOE U3TyYeHHE.
HaceneHHOCTh SHEpreTnyecknx ypoBHen. MIHBepcHs HaCETEHHOCTH.

JIByxypoBHeBasi Hakauka. AMMHauHbli Mazep. Tpex- u
YeThIpeXypoBHEBas cxeMa Hakauyku. CriocoObl HAaKauKH J1a3epoB.

DopMUPOBaHKE JIA3EPHOTO ITyYKa B PE30HATOPE. Y IUPEHUE JIMHUI
BBIHYXJEHHOT'O U3JIyYCHUS.




[IpononbHO-TIONIEpEUHBIE MOIBI J1azepa. CeneKuus TMHUN

u3mydeHus yazepa. OTHOMOIOBBINA PEKUM PaOOTEHI Jiazepa. +

Monynsauus no6potHoctd. Crioco6bl MOIYIALINN JOOPOTHOCTH.

Atomapnsie nazepsl. Konctpykuust He-Ne nazepa. Jlazepst Ha +

MOHAX MHEPTHBIX Ta30B. KOHCTpyKIus aproHOBOro Jiazepa.

Monexynsipubie nazepsl. CO2-na3ep. ['a3oqunaMuyueckue iazepsl. +

XVUMHUYECKUE JIa3epPhl.

TBepaorensHbIe J1a3epbl. PyOuHOBBIN na3ep. JIazepbl Ha cTEeKIIE ¢ +

Heoaumom. Jlazepesl Ha AU ¢ Heoaumom.

[TonynpOBOIHUKOBOE JIa3€PHI. +

Jlazepsl Ha KpacuTensIX (>KUIKOCTHBIE). +

BonokoHHO-onTHYECKHE J1a3ephl. +
Bec KM: | 25 25 30 20




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
KOMIIETEHIINH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
[1K-1 N-2nk1  JdemoncTpupyer | 3HATh: KM-1 KonrposnpHas padora Nel. MIcTOUHMKYN 3HEPTUH TEPMUUECKUX

MIOHUMaHHE busneckux
MIPOLIECCOB MpU 00paboTKe 1
KOHTPOJIE MaTePUAIIOB

¢bu3MUeCcKre TPUHIIUTIBI
reHEepaIUH JIA3EPHBIX
HCTOYHUKOB

(bu3nYecKne IpoIeccs B
TUIa3Me TyTH ¥ BIMSIHUE Ha
HUX 3JICKTPHYCCKUX U
MarHUTHBIX MTOJIEH

YMers:

UCTIOJIb30BAaTh OCHOBHBIE
METOJIbI PEryJIUPOBaHUS
IHEPreTUYECKUX U
TEXHOJIOTUIECKUX
napameTpoB ANEKTPOHHBIX
MyYKOB

000CHOBAHHO BBIOHPATH
Ja3epHbIC UCTOUYHUKH MO/
KOHKpETHBIE
TEXHOJIOTHYECKHUE 1ENTU

MIPOLIECCOB. DIIEKTPOIYTOBbIE NCTOUYHUKH dHEprun. [ImazMeHHbIe
TEXHOJIOTHYECKHe UCTOUHUKH 2Hepruu. (KontponbHas padota)

KM-2 KontponsHas pabota Ne2. DnekTpoHHas ONTUKA. DJIEKTPOHHO-
nay4eBble ucTouHukU sHepruu (KoutposibsHas pabora)

KM-3 KontponwsHas pabota Ne3. CBeToBOI Jy4 1 ero cBoiicTBa. OCHOBBI
reHepanuu JiazepHoro m3nydenus. (KonrponsHas pabora)

KM-4 KontpoinbHas padota Ne4. TexHomOrn4eckue jga3epHbie HCTOYHUKH
(KonTposbhas paboTta)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Kontpoabnas padora Nel. McTOYHNKH 3JHEPruM TEPMUYECKHX MIPOLECCOB.
DJIEKTPOAYIOBble HCTOYHHUKHU IHepruu. IlnasMeHHble TeXHOJIOTHYeCKHe HCTOYHUKH JHEPIruu.

®opmbl peanuzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHMs KOHTPOJBLHOro Mepomnpusatusi: 1. CTyaeHT mnosydaeT 3ajaHue Ha
KOHTPOJIbHYIO paboty. 2. 'oroBuTcs B TedueHue 45 MuH. 3. YCTHO OTBEYaeT MPENOAaBATENIO IO
Ka)KIOMY BOIIPOCY.

Kpartkoe cogep:kanue 3aiaHu:
1. DMUCCHOHHBIE MTPOLIECCH] HA TOBEPXHOCTH TBEP/BIX Tel: ABTOJIEKTPOHHAS YMUCCHSI.
dorosmuccus. Bropuynas smuccusl.
2. MarHuTHoe 1oje JyrH.
3. 3anaya:
3nas katogHoe Uk=8 B n anonnoe Ua=5 B naneHue HanpspkeHUi u Temneparypy ctonba 1yru
Tcr=6500 K ayru, olieHUTh TEIUIOBbLACICHUE HA IEKTPOAxX JJIs METAJUIMYECKOM 1yTu ¢
paboToii Beixoza j=4.5 3B u Tokom 120 A.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHupoOBaHHbIE pe3yibTathl | Bonpockl/3aganus ajisi IpOBEPKU

00y4eHUs IO TUCIUILINHE

3Harh: (u3MUecKHe MpOLEecChl B 1.B03MOKHO 111 TOOUTBCSI IMUCCUU JICKTPOHOB M3

iasMe JyTH W BIUSHUE Ha HHX KaToJa, He mpuoeras k ero HarpeBy? Ecnm na, To

AIIEKTPUYECKUX U MATHUTHBIX TOJNEH KaKuM 00pa3oM U MoYeMy TaKue KaToJbl He
MPUMECHSIFOT B TEXHOJIOTUYCCKHX TEJISIX ?

Onucanue MKAJbI OLEHUBAHUS :

Oyenxka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JJIS pEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BICTBOPUTEIHHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku gvinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BICTABISETCS
€CJIM 33JITaHUE BBIITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHCHO




KM-2. KourpoJsbHas padora Ne2. DIeKTPOHHAS ONTUKA. DJIEKTPOHHO-JTy4YeBble
HCTOYHUKHU IHEPTUHU

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHMsi KOHTPOJbHOro Meponpusitusa: 1. CTygeHT nojiydaer 3aJaHue Ha
KOHTPOJIbHYIO paboTy. 2. ['oroBUTCS B TeueHHe 45 MUH. 3. YCTHO OTBEYACT NMPENOAaBaTENIO 1O
Ka)KZIOMY BOIIPOCY.

Kpatkoe cogepxanue 3a1aHusi:
1. Ckopoctb 351eKTpOHa.
2. TpaekTopuu 31€KTPOHOB B YCKOPSIOIIEM IPOMEKYTKE MYIIKH.
3. 3apaua:
[Tozutpon, nmeronuii ckopocts 1076 M/c, BIeTaeT B OJHOPOJHOE MarHUTHOE TOJIE C
unaykuuen 107-3 Tn. BekTop cKOpoCcTH 1MO3UTpOHA HampasieH 1noj yriaoMm 60 ° K JIMHUAM
uHAyKIuu. OnpenenuTb TPaeKTOPHIO U IyTh, IPOMICHHBIN UM 3a BpeMsl 1 MKC, a TakKe ero
MI0JIO’KEHNE K KOHIY YKQ3aHHOI'O BPEMEHH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3armaHUpOBaHHBIC PE3YJIBTATHI 00y4YeHHsI 110 | Borpockl/3aganust sl POBEPKH

JIMCIUTUTAHE

YMeTh: HCIONB30BaTh OCHOBHBIC METOJIBI 1.Kakum 00pa3oM OTEHIMAT Ha
peryJIMpOBaHuUs YHEPreTUYCCKUX u VIIPABJISIONIEM 3JICKTPOJIE OKA3bIBACT BIIMSIHHE
TEXHOJIOTHYECKHUX MapaMeTPOB JIEKTPOHHBIX Ha TPAEKTOPHUIO AIEKTPOHOB? UTO Takoe
y4YKOB 3anuparoniee HanpsHKeHue?

OnucaHue MKaJbI OLleHUBAHUS

Oyenxa: 5 («OTIIUYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus sanus: OueHkKa "Xopoo" BbICTABIIAETCS ECIIN
OOJIBITTHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABJICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/laHU€e TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/IaHKM€ HE BBIOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO

KM-3. Koutpoabnas padora Ne3. CBeToBoji Jiy4 U ero cBoiicrea. OCHOBbI reHepanumn
JIA3epPHOr0 U3J1y4YeHHUsl.

®opmbl peanusanuu: [luceMenHas padora
Tun koHTpoabHOro MeponpustTus: KourponsHas pabota
Bec koHTpOBbHOrO Meponpusitusi B BPC: 30




IIpouenypa mpoBegeHMsi KOHTPOJbHOro Meponpusitusa: 1. CTygeHT mnojiydaer 3aJaHUEe Ha
KOHTPOJIbHYIO paboTy. 2. ['oToBUTCS B TeueHue 45 MUH. 3. YCTHO OTBEYAET MPENOAABATENIO 1O
Ka)KZIOMY BOIIPOCY.

KpaTkoe conep:kanue 3a1aHusi:

1. Nonapusauyma ceeta

2. CNOHTaHHOE 1 BbIHYXAEHHOE U3NyYeHume.

3. 3agava:

Ha Henpo3payHyo nperpagy ¢ otBepcTMem pagmycom 1 mm nagaeT MOHOXPOMATUUYECKAA NAOCKasA
cBeToBanA BoJiHa.Korga pacctosiHMe oT nperpagbl 40 YCTaHOBJ/IEHHOTMO 3a Helt aKpaHa 0,575 m, B LeHTpe
ANOPaKLMOHHOM KapTUHbI HabatoAaeTcs MaKCUMYM MHTEHCUBHOCTW. [py yBENMYEHNM PACCTOAHMSA A0

P wnNe

0,863 M MaKCUMyM MHTEHCUBHOCTU CMEHAETCA MUHUMYMOM. OnpeaennTtb A/INHY BOJIHbI CBETA.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arTaHMpoBaHHBIE PE3yNbTaThl 00ydeHus 1o | Bompocsl/3amanus s IpoBepKu
JMCIUIIIIMHE

3HaTh: (U3MYECKHE TPUHIMIBI TeHEepaIuu 1.YUto Takoe nosisipu30BaHHbIN CBET?
Ja3epHbIX HCTOYHUKOB

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpoIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHE /IS PEIICHUS 3a/1a9

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€ IPEUMYILECTBEHHO BBITIOJHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOIHEHO

KM-4. Koutpoabnas padora Ned. TexHosioruyeckue JiazepHble HCTOYHHKH

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOobHOr0 Meponpusitusi B BPC: 20

IIpoueaypa mpoBeaeHMsl KOHTPOJIbHOro Meponpusitusa: 1. CTygeHT nosydaer 3aJaHue Ha
KOHTPOJIbHYIO padoty. 2. ['oroButcs B TeueHue 45 MuH. 3. YCTHO OTBEYAET IMPENOAaBATEINIO 110
Ka)KIOMY BOIIPOCY.

KpaTkoe cogep:xkanune 3a1aHus:

1. 1. NpuHUMN paboTbl TBEPAOTE/bHbIX IA3EPOB Ha atOMOUTTPUEBOM rpaHaTe C HEOAMMOM.
2. 2.3apava:




3. Onpeaenute TemnepaTypy, NPU KOTOPOK CpeaHAA SHEPTUA MOIEKY TPEXaTOMHOrO rasa paBHa
3Heprun GoTOHOB, COOTBETCTBYHOLLMX U3/IYYEHUIO C AJIMHOMN BOIHbI 500 HM.

KoHTpoJibHbIE BONIPOCHI/3a/1aHUA:

3amnaHupOBaHHbIE pe3yJIbTaThI oOyueHus no | Bonpocsl/3aanus A mpoBepKU
JTUCHUTIIINHE

YMmeTh: 000CHOBAaHHO BBIOMpATh Jia3epHbIE MCTOUYHUKH 1.06ocHyiiTe BbIOOp J1a3epa A
110/ KOHKPETHBIE TEXHOJIOTMUECKUE 11EJIH PE3KH METAJLJIOB.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus. OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO
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COJIEPKAHUE OLIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM ATTECTAIIUA
5 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 1. Cnocob nonyyeHua cKaton ayru. Buabl N1asmeHHbIX MICTOYHMKOB 3HEPTUN. KOHCTPYKLMM
NN1a3MOTPOHOB.

2. CiocoObl HaAKaYKH JIa3€POB.

3. V3kuil napauiesbHbIN My4OK JIEKTPOHOB MPOJIETAET CKBO3b MJIOCKUN KOHAEHCATOP
napajieNIbHO €ro IUIaCTHHAM U MOoMaAaeT Ha (IyopecuupyIOIiA SKpaH, HAXOAIIUICS Ha
paccrosauu 100 mm. [Ipu nogade Ha konaencarop 100 B cBetsieecs naTHO Ha YKpaHe
cmeraercs Ha 50 mM. PaccTosiHre Mexay IuiacTUHaMU KOHAEHcaTopa 5 MM, a JuinHa 50 MM.
KakoBa HavyanbHasi CKOPOCTh IBHKEHUS DJIEKTPOHOB?

IIpoueaypa npoBenenust

1. CTyneHT noiyyaeT SK3aMeHAI[MOHHBIN OuIeT.
2. T'oroBuTrcs B TeueHue 45 MuH.
3. YCTHO O0TBeUaeT Npeno1aBaTeio Mo KaxaoMy BOIIPOCY.

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

1. Komnerenuusi/Muankarop: UJ-2nk-1 JlemoHCTprpyeT noHuManue GU3NIECKUX MPOLECCOB
npu 00paboTKe M KOHTPOJIE MaTepUaoB

Bomnpocel, 3axanus
1.Bo3MOKHO 111 TOOUTHCSI SMUCCUU AJIEKTPOHOB M3 KaTo/1a, He Tpuberas k ero HarpeBy? Eciu
J1a, TO BO3MOYKHO JIM IPUMEHEHUE TAKUX KAaTOI0B B TEXHOJIOTHYECKUX LIETAX?
2.Kak MOHO paccuuTaTh CKOPOCTb 3JIEKTpoHA? MOXKET 11 CKOPOCTh AJIEKTPOHA MPEBBICUTH
CKOPOCTb CBETa, IOYEMY?
3.Kakue npeumyiecTBa UIMEET YETHIPEXYPOBHEBAS CXEMa HAKauKU Jia3epa nepes
TPEXYPOBHEBOU?
4.Kakum 00pa3oM MOXKHO OBBICUTH TEIJIOBBIJICIIEHNE HA aHO/E yroBOro paspsiaa?
5.KakuMm 006pa3om MoTeHnal Ha yIpaBIIsSoLEM 3JIeKTPO/Ie OKa3bIBaeT BIMSHUE Ha
TPAeKTOPHIO AIEKTPOHOB? UTO Takoe 3anuparoliee HanpsbkeHue?
6.Kakum 06pa3oM MOKHO MOBBICUTH HACEIIEHHOCTh ONPE/EICHHBIX IHEPTeTHUECKUX YPOBHEN?
YT0 Takoe MHBEPCHSI HACEIEHHOCTEN ?
7.KakoBbI OCHOBHBIE OTJINYHA PAOOTHI ONTUYECKOI U MAarHUTHOM JTUH3BI? ONUIINTE KAKUM
00pa3oM NMpoucxXouT GOKYCHPOBKA 3JIEKTPOHHOTO ITy4YKa B MAarHUTHOM JIMH3E.
8.YeM orpaHnueH MMHMMAJIbHBIA JUAMETP 3JIEKTPOHHOIO ITy4yKa?
9.0numuTe NPUYMHBI MTOBBIIICHNS TEMIEPATYPHI B cxkaToi ayre. Kakue umeer npenmyniecTna
c)KaTasi Jiyra 1o CpaBHEHHIO ¢ CBOOOHOM?
10.0OnumuTe crmocoObl HaKaYKu paboyero Tesa jia3epa.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.0OnummTe SHEpPreTHYecKre XapaKTePUCTUKU Pa3InYHbIX KOHLIEHTPUPOBAHHBIX IIOTOKOB
sHepruu. Kakue nctounnku Hanbosiee KOHUEHTPUPOBaHbI? UeM 3TO XapakTepusyercs
OTBeThI:
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OTBeT JOJKEH Co/IepKaTh IOCTaTOYHO MOAPOOHOE OMMCAHKUE C OHO3HAUYHBIMU
(bOopMyITUPOBKAMHU.
Bepnpiii otBet: KIID xapakTepu3yroTcst IJIOTHOCTbIO MOILIIHOCTHU B IISITHE HarpeBa u
nuametrpoM ucrounuka. KII9 B nmopsinke yBenuueHus IIOTHOCTH MOLIHOCTH: ra30Basi
T1aMsi, CBOOOIHAS AIIEKTpUYECKast Iyra, C)KarTas 1yra, 3JIeKTPOHHBIH My4OK, JTa3epHbIi
ny4. ['a30Boe maMs umeeT HauOOJIBIINI AUAMETP MTHA HATPEBA, & HJIEKTPOHHBIN U
Ja3€pHBIN JIyd — MUHMMAJIBHBIN, 10 AECITHIX J0JeH MUJUIMMETPA, a I MaJIOMOIIHBIX
JIy4ell U HUXKE.
2.Yrto Takoe MOTEHIHal HOHU3AIMK? 3a4eM B SJICKTPOIHbIE OKPHITUS JOOABIISIOT
COEIMHEHUS 1EJI0YHBIX METAIOB?
OTtBeThI:
OTBeT JOoJKEeH coiepKaTh JOCTaTOYHO MOAPOOHOE OIUCAHUE C OIHO3HAUYHBIMU
(bopMyITHpPOBKAMH.
Bepubliit otBet: [loTeHan MOHU3aMK 3TO 3HEPrUsi, HE0OOXOAUMAas AJIs OTPhIBA
AJIEKTpOHA OT aToMa Win MoHa. [lonaganue menoYHbIX 3JIEMEHTOB JIEKTPUUECKYIO YTy
CYLIECTBEHHO CHM)KAET IIOTEHLIMA HOHU3ALUH.
3.Kak MOXHO onpeennuTh IIOTHOCTh TEPMOIMUCCUOHHOIO TOKa?
OTtBeTsI:
OTBeT 10JKEH COAEepKaTh JOCTATOYHO MOJIPOOHOE ONHUCAHNE C OJJHO3HAUYHBIMU
(bopMyIHPOBKaMH.
Bepusiit otBeT: [110THOCTH TEPMOIMHUCCHOHHOTO TOKA ONIpeessieTcs 1o hopmyse
Puuapncona-Jlemmana. [loBblneHne TemnepaTypbl IPUBOAXT K MOBBIIIEHHUIO TUIOTHOCTH
TEPMOIMHUCCHOHHOTO TOKA, IPUYEM CHIKEHHE Pa0OThI BBIX0/1A SJICKTPOHA TIO3BOJISIET
JNOOUThCS HEOOXOIMMOM MIIOTHOCTH TOKA IPU MEHBIIIEH TeMIlepaType.
4.B kakoii 00JIaCTH IMEKTPHUUECKON AYTH BBIAECIACTCS OOJIbIIE YHEPTUHU,KATOHON WITH
aHOAHOW? nmoyemy?
OTBeThI:
OTBeT JOJKEH co/iepKaTh I0CTaTOYHO MOAPOOHOE OMUCAHKE C OIHO3HAUYHBIMU
(bopMyIUpPOBKaMH.
BepHnbplii oTBeT: B aHOAHOM, NOCKOIBKY MOTEHIIMAIBHAS M KHHETUUECKAsl YHEPT U
AJIEKTPOHOB BBIAEISAETCS UMEHHO B KaTOJIHOM 00J1acTH.
5.KakuMm 006pa3oM 37eKTPOHBI YCKOPSIFOTCS B 3JIEKTPOHHON MYyIIKe U (OPMHUPYIOT My4OK?
OTBeThI:
OTBeT JOJKEH co/IepKaTh I0CTaTOYHO MOAPOOHOE OMMCaHKUE C OAHO3HAYHBIMU
(bopMyIupOBKaMH.
BepHblii 0TBET: DIIEKTPOHBI YCKOPSIIOTCS JIEKTPUUYECKUM I10JIEM, CO3AABAEMBIM MEXIY
KaToJ0M M aHOJOM. Y TPaBJISIOLINI 3JIEKTPO/] MO3BOJISET 00ECTIEUNTh MPEABAPUTEIHHYIO
(OKYCUPOBKY ITOTOKA 3JICKTPOHOB U HAIIPABIISIET €r0 B OTBEPCTHE aHOA.
6.3aueM Hy>KHA MarHuWTHas JIMH3a B AJIEKTPOHHOU my1ke?
OtBeTsI:
OTBeT 10JKEH CoJepKaTh JOCTATOYHO MOJIPOOHOE ONKCAaHUE C OJHO3HAYHBIMU
(bopMyITHPOBKAMH.
BepHnplii oTBeT: MarnuTHast 1MH3a 03BOJIET (OKYCHPOBATH AIEKTPOHHBIA Ty4OK Ha
paboueil MOBEpXHOCTH.
7.Kaxum 06pa3oM BiIusieT COOCTBEHHbBIN MPOCTPAHCTBEHHBIN 3apsi/l Ha ABMXKEHUE AJIEKTPOHOB
OtBeThI:
OTBeT 10JKEH CoJepKaTh JOCTATOYHO MOJIPOOHOE ONKCAaHUE C OJHO3HAYHBIMU
(bopMyITHPOBKAMH.
Bepnpriii otBet: [leiicTBE COOCTBEHHOIO MPOCTPAHCTBEHHOTO 3apsijia MPUBOIUT K
pacIIpPEHHIO MyYKa B 3KBUIIOTEHIIMAJILHOM NIPOCTpaHCTBE. JleficTBHE TPOCTPAHCTBEHHOTO
3apsia B Iy4Ke YJ00HO XapaKTepu30BaTh KOAPGUIIMEHTOM IPOCTPAHCTBEHHOTO 3apsiia —
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nepBeHcoM. YeM MeHbIIe TOKA IyYKa U BBIIIE SHEPTHs 3JIEKTPOHOB, TEM MEHBIIIE BIMSIHHUE
coOCTBEHHOTO 3apsja.
8.B uem oTiInuMe CIIOHTAaHHOIO U BBIHYX/IEHHOTO U3J1y4eHUI?
OTtBeTsI:
OTBeT JOKEH COo/IepKaTh IOCTaTOYHO MOAPOOHOE OMMCAHKUE C OHO3HAUYHBIMU
bopMyITUpOBKaMH.
Bepusiii otBeT: CIOHTaHHOE U3TY4YEHHUE NMPOTEKAET 0€3 KaKOTr0-ITu00 BHELTHETO
BO30Y>KICHHS UM MHUIMATu3auuu. KBaHThI cBeTa, pOIMBIIUECS B pe3yibTaTe
CIIOHTAHHBIX IIEPEX0JI0B, 001a1asi OAMHAKOBOW YHEPTUEH, HUKAK HE CBA3aHbI MEXKIY
co0Ooii. Hampasiienust pacrpocTpaHeHus 3TUX KBAaHTOB PaBHOBEPOSTHBI. BhIHYXIIeHHOE
(MHAYUHMPOBAHHOE) U3TYyYEHHUE — 3TO "U3JTyYeHHUE MO/ BO3ACCTBUEM", TIPU KOTOPOM
BO30Y>KJCHHBIN aTOM B3aMMOJICHCTBYET C KBAaHTOM CBETa Ha YacToTe nepexonaa. KBaHThl
BBIHY)KJICHHOTO M3JIyUY€HHs], B OTIMYUE OT KBAHTOB CIIOHTAHHOT'O U3JTy4EHUSs, HAXOAATCS B
¢baze ¢ u3IyyeHHEeM, CTUMYIUPYIOLINUM 3TH IEPEXOIbI.
9.Kakue ciocoObl HaKauku paboyero Tela Jiazepa BaM U3BECTHBI?
OTtBeTsI:
OTBeT 10JKEH COAepKaTh JOCTATOYHO NOJIPOOHOE ONHUCAHUE C OJHO3HAYHBIMU
bopMynTupOBKaMH.
Bepnbplii otBeT: CriocoObl HaKaUKHU: ONTUYECKAs; JJIEKTpUUECKasl; ra30JMHAMUYECKas;
XUMHUECKAsS; AIePHAS; SJICKTPOHHBIM MTyYKOM.
10.Kakue na3epsl 00s1a/1a10T HAMOOIBIIEH MOLTHOCTHIO HA CETOHAIIHUN JEHB?
OTtBeTsI:
OTBeT 10JIKEH COJEPKATh JOCTATOYHO MOIPOOHOE ONMCAHUE C OJJHO3HAUYHBIMU
dbopMynupOBKaMH.
Bepnbpiii orBeT: Hanbosblyto MOIIHOCTh UMEIOT TBEPAOTEIbHBIE JIa3€Phl, FA30BbIE J1a3€Phl
Y BOJIOKOHHBIE JIa3ephbl.

II. Onucanue wkanvl oueHueanus

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIoIHEHa B paMKax "06a30Boro"
ypoBHsI. BOJIIBIIMHCTBO OTBETOB JTaHBI BEpHO. B yacTh Marepuana ecTb He3HAUUTEILHBIC
HE/I0CTaTKU

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu 6binoaHeHus 3nanus: Pabora BBIIOIIHEHA B paMKax "Toporooro"”
ypoBHs. OCHOBHasl YacTb 33JJaHHS BHINOJIHEHA BEPHO. HAa BONIPOCHI YTIIYOJIEHHOTO YPOBHS

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku 6blnonneHus 3uanus: PaboTa He BHIIOIHEHA WM BBIIIOJTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpaguna évicmaesnenusn umo2o80i OYeHKU no Kypcy
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