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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| nognuceio $TEOY BO «HHUY «M3U»

CeeneHuna o enagensue L3N M3aKU E B
Bnaneney TepeHTLeB E.B. U
HpeHOI[aBaTeJIL WaeHTUdMKaTOp R2efdel66-TerentyevYV-7ee31c2( TepeHTBeB
JIOJDKHOCTh MOJIIUCH acu(poBKa
P
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3
o0OpazoBarenbHON TTe— MeTpos 110,
pOorpaMMel Waenmnbnatop R653adc76-PetrovPY-T1c0C784 I1L.1O. Ilerpos
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

o CeegeHus o Bnagensue L3N M3K B K
3aBeﬂyI0HlHH . Bragenel, [paryHoe B.K. o
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop R75d71719-DragunovVK-00c02b9 HparyHOB

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



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. OIIK-1 yMeHueM ucnob30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B
po(heCcCHOHATTLHOM I TEIIbHOCTH, TPUMEHSITh METO/IBI MATEMAaTHICCKOTO aHATN3a U
MOJICIIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOT'O HCCIICIOBAaHUS

2. [IK-17 ymenuiem BbIOMpATh OCHOBHBIE U BCIIOMOTaTeIbHbIE MaTepUajbl U CIIOCOOBI peanu3aluu
OCHOBHBIX TEXHOJIOTUYECKHX MPOILIECCOB U MPUMEHATH MPOTPECCUBHBIE METOIbI SKCILTyaTaIlluu
TEXHOJIOTHYECKOro 000pyI0BaHuUs IPU U3TOTOBICHUH U3/IETUI MAIIMHOCTPOCHUS

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. KontponbHas padota Nel. McTouHUKY 3HEPTUN TEPMUUYECKUX MPOIIECCOB.
DNEKTPOYroBble HCTOYHUKHU dHEepruu. [[1a3MeHHbIe TEXHOIOTUYECKHE UICTOYHUKHU SHEPTUH.
(KontponpHas pabota)
2. KonTponbHast pabota No2. DneKTpoHHAs ONTHKA. DIEKTPOHHO-TYYEeBbIe UCTOUYHUKU
sHeprun (KontponbHas padota)
3. KontponbHas pabota Ne3. CBeToBoi#i 11y4 1 ero cBoiicTBa. OCHOBBI T€HEPALIUH JIA3€PHOTO
usnyuenus. (KonrponbHas paboTta)
4. KontponbHas pabota Ne4. TexHomornueckue jgazepHele uctounuku (KontponsHas pabora)

BPC nucuuminHbl

5 ceMecTp
Beca KOHTpOIBbHBIX MeponpusaTHil, %
Nunekc KM- | KM- | KM- | KM-
Paznen nucuuninHb KM- 1 5 3 4

Cpox KM: 8 12 16 18

HcTouyHuku OHEPTHUU TCPMUUICCKHUX ITPOLCCCOB

VM cTOYHUKH SHEPTUM TEPMUUECKUX IPOLIECCOB + + +

I'azoBoe mams + + + +

DJIEKTPOAYTOBbIE UCTOYHUKH dHEpruu. [1na3meHnHbie
TEXHOJOTMYECKUE NCTOUHUKH SHEPTUU

Crpoenue anexrpudeckon nyru. BAX nyru + + +




DneMeHTapHbIe MTPOLIECCHI B IJIa3Me AYTH: TEPMHUUECKasi HIOHU3ALUS;
MOTEHIIMAT HOHU3AHU; (POTOMOHU3AIIHS; IEUOHM3AIHS; H3TYICHUE
11a3MblL; 3 HEeKTUBHBIA TOTEHIIMAT HOHU3AIUU

DOMHCCHUOHHBIE MTPOLIECCHl HA TOBEPXHOCTU TBEPABIX TEJI:
TepMOoaIeKTpoHHas amuccust; 3¢ ekt LLIoTTku; TyHHETbHBIE
Nepex0/ibl; POTOIMHUCCHUS, BTOPUYHAS IMHUCCHUS; IJICHOYHBIC KATOIbI

bananc sneprum nyru. MarautHoe mosie ayru. [Tuaa-addexr

BrnusiHre MarHuTHOTO MOJIS HA IYTY: NPOJOJIBHOE U ONIEPEYHOE
MarHuTHOE I10JI€; BHELIHEE ONEPEYHOE MAarHUTHOE T10JIE;
Bpalaromascs ayra; Oerymas ayra

Oco0eHHOCTH AYTH IEPEMEHHOTO TOKa. BEeHTHIIBbHBIN AP deKT

[Ina3menHbie cTpyu B ayre. [lnazMeHHbIN 1yroBoi paspsii.
XapakTepuCTUKU TIa3MEHHOTO UCTOYHHKA: CTENIEHb MOHU3ALIUU
J1a3Mbl; KBQ3WHEHTPAIbHOCTD; TEMIIEpATypa TIa3Mbl.

Crioco6 mony4deHus c)kaToi Ayru. Buabl nmia3MeHHBIX HCTOYHUKOB
sHepruu. KoHcTpyKImy naa3MoTpOHOB.

DJEKTPOHHAs ONTHUKA. DJIEKTPOHHO-JIy4€BblE UICTOYHUKH SHEPTUU

JIBU>KEHUE 3JIEKTPOHOB B 3JIEKTPOCTATHYECKOM TOJIE

I[BI/I)KCHI/IG QJICKTPOHOB B MAaroHuTHOM II10JIC. OnTHKO-MeXaHHYecKas
aHaJI0Tus

AKCHaTbHO-CUMMETPUYHOE 3JIEKTpOocTaTu4YecKoe nojie. OCHOBHOE
YpaBHEHUE AIEKTPOHHOU ONTHUKU.

AKCI/IEUII)HO-CI/IMMGTPI/ILIHOG MAar"suTHOC I10JI€

CDYHKI_[I/IOHaJIBHaH cXeMa SHCKTpOHHOﬁ IMyHIKH. cDOpMI/II)OBa.HI/Ie
SJICKTPOHHOTIO JIy4ya

duznyecKue MpoIecchl, MPOTEKArIINe B TPOCTPAHCTBE Aperda.
JeticTBe COOCTBEHHOTO MTPOCTPAHCTBEHHOTO 3apsi/ia B
AIIEKTPOHHBIX MYYKaX

OcHOBBI TeHepalyy J1a3epHoro n3nyueHus. TexHomornyeckue
J1a3€pHbIE UICTOYHUKH

AtoMHbIe niepexoabl. CIIOHTaHHOE U BBIHYKJIEHHOE U3TyUeHHE.
HacenenHnocTts sHepreTndeckux ypoBHeil. IHBepCcHusi HACEIIEHHOCTH.

JIByxypoBHeBas Hakauka. AMMHuauHblil Mazep. Tpex- n
YEeThIPEXypOBHEBAs cxeMa Hakayku. CriocoObl HAKaYKHU J1a3€poB.

CDOpMI/IpOBaHI/IC JIA3CPHOI0 IIy4YKa B p€30HATOPC. YIJ_II/IpeHI/Ie JIMHUMN
BBIHY)XJCHHOI'O U3JITYYCHU.

[IpononsHO-IONIEpeUHbIE MOABI Ja3epa. CeneKuus JMHUN
u3nydeHus yazepa. OTHOMOIOBBIN PEXXUM pabOTHI Ja3epa.
Monynsuust toopotHocTH. CIocoObI MOAYISIIIKA TOOPOTHOCTH.

Atomapnsie nazepol. Konctpykuust He-Ne nazepa. Jlazepsr Ha
MOHAX MHEPTHBIX ra3oB. KOHCTpyKIMs aproHoBOro jas3epa.

Monexynspusie nazepsl. CO2-na3ep. ['a3o1nHaMudeckue gazepsl.
XVMHYECKUE JIA3EPHl.

TBepaoTenbHbIe 1a3epbl. PyonHoBBIN 51azep. JIa3epsl Ha cTekIe ¢
HeouMoM. Jlazepsl Ha AUT ¢ HeonuMoMm.

[TonynpoBOIHMKOBOE JIa3€PhI.




Jlazeps! Ha KpacuTensIX (KHUIKOCTHBIE). + + + +
BoJ10KOHHO-ONITHYECKHE JIa3ePhl. + + + +
Bec KM: | 25 25 25 25

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka

KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE

OIlK-1 OIIK-1(KomnereHnuus) 3HaTh: KonTponbnas padota Nel. McTouHUKM SHEPTrUU TEPMUUECKHUX ITPOLIECCOB.
(bu3nuecKre TPUHLUIIBI DNEeKTPOAYroBble HCTOYHUKHU dHEepruu. [1nasmMeHHble TEXHOIOTHYECKUE
renepanuun KI19, rncrounuku sueprun. (Kontponsnas pabora)
IIPUMEHSIEMBIX B KonTponbnas padota No2. DneKTpoHHAs ONTHKA. DIIEKTPOHHO-TY4YEBbIE
TEXHOJOTHYECKUX LEIAX ucrounuku sueprun (Konrposnbnas pabora)
YMeTs: KonTponbnas padota Ne3. CBeToBOH J1y4 U ero cBoiictBa. OCHOBBI
HCI0JIb30BAaTh OCHOBHBIE resepanuu azepaoro m3nydenus. (Kontponbnas padora)
METO/IbI PETYIUPOBAHUS
SHEPreTUUECKUX U
TEXHOJIOTMYECKHUX
rapamMeTpoB UCTOUHHUKOB
KIID

IK-17 [TK-17(Komnerenuust) 3HaTh: KonTponbnas padora Nel. McTOUHHMKY 3HEPTUU TEPMUYECKUX MTPOLIECCOB.

YCTPONCTBO UCTOUHUKOB
rerepanuu KI19

YMeTs:

OCHOBBIBATh BHIOOD
nctounnkoB KIID mox
KOHKPETHBIC
TEXHOJIOTHYECCKHUE LICITH

ONEeKTpPOAYroBblE HCTOYHUKY 3HEPTIUHU. [1n1a3smMeHHbIe TEXHOIOTHYECKHE
ncrouyHuku sHeprun. (KontponbHas padota)

KonTtponbHast pabota Ne2. DnekTpoHHas ONTUKA. DJIEKTPOHHO-JTy4eBbIe
nucrouyHuku sHeprun (KontpoiasHas padbora)

KontponbHas pabora Ne4. TexHomorHuecKue Ja3epHble HCTOUHUKU
(KontponbHas pabota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Kontpoabnas padora Nel. McTOYHNKH 3JHEPruM TEPMUYECKHX MIPOLECCOB.
DJIEKTPOAYIroBble HCTOYHHMKHU JHepruu. IlnasMeHHbIe TeXHOJIOTHYeCKHEe HCTOYHMKH JHePIruu.

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHMs KOHTPOJBLHOro Mepomnpusatusi: 1. CTyaeHT mnosydaeT 3ajaHue Ha
KOHTPOJIbHYIO padoty. 2. ['oroButcs B TeueHue 45 MuH. 3. YCTHO OTBEYaeT NpENoJaBaTesio Io
Ka)KIOMY BOIIPOCY.

Kpartkoe cogep:kanue 3aiaHu:
1. DMUCCHOHHBIE MTPOLIECCH] HA TOBEPXHOCTH TBEP/BIX Tel: ABTOJIEKTPOHHAS YMUCCHSI.
dorosmuccus. Bropuunas smuccus.
2. MarHuTHoe 1oje JyrH.
3. 3anaya:
3Has katogHoe Uk=8 B n anonnoe Ua=5 B naneHue HanpspkeHU u TeMiiepatypy cronda 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:

3HaTh: YCTPOMCTBO HCTOYHUKOB 1.Bo3MOKHO 11 JOOUTHCS SIMUCCUH TEKTPOHOB U3
rerepanuu KI19 Karoja, He npuberas k ero HarpeBy? Eciu f1a, To Kakum
00pa3oM U [oyeMy TaKHe KaToJbl HE IPUMEHSIOT B
TE€XHOJOTMYECKUX 1eJsX?

YMeTb: HUCHOJb30BATH OCHOBHBIE 1.Kakum 00pa3oM MOXKHO MOBBICUTH TEIUIOBBIIEICHHE HA
METO/IbI peryianupoBaHus aHoje?

HHEPTreTUYECKUX "

TEXHOJIOTHYCCKUX napamMeTpoB

ncrounnkos KIID

OnucaHue 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 xapakmepucmuxu evinonnenus 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 "yI0BIEeTBOPUTENIBHO" BEICTABIISAETCS
€CITM 3aJ]aHue MPEUMYIIECTBEHHO BBITIOJTHEHO




KM-2. KonrpoJsibHas padora Ne2. Dj1eKTPOHHAS ONTHKA. DJIEKTPOHHO-JTy4YeBble
HCTOYHUKHU IHEPTUHU

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

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

Kpartkoe conep:xanue 3a1anusi:
1. Ckopoctb 351eKTpOHa.
2. TpaekTopuu 3JIEKTPOHOB B YCKOPSIOIIEM ITPOMEKYTKE MYIIKH.
3. 3agaua:
[Tozutpon, nmeronuii ckopocts 1076 M/c, BieTaeT B OAHOPOHOEC MarHUTHOE TTOJIE C
unaykuuen 107-3 Tn. BekTop cKOpoCcTH 1MO3UTpOHA HampasieH 1noj yriaoMm 60 ° K JIMHUAM
uHAYKIuU. OnpenenuTb TpPaeKTOPHIO U MyTh, IPOWICHHBINA UM 32 BpeMs 1 MKC, a TaKKe ero
MOJIOKEHUE K KOHITY YKa3aHHOTO BPEMEHHU.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: (QU3MUECKUE MPHHLUIIBI 1.Kak MOXHO paccuuTaTh CKOPOCTh 3JIeKTpoHa? MoxeT
redepauun KIID, nmpumensembIx B JIM CKOPOCTb JIEKTPOHA MPEBBICUTH CKOPOCTh CBETA,
TEXHOJIOTHYECKUX LEJSIX nouemy?

YMerTs: OCHOBBIBATb BbIOOp 1.Kakum 00pa3om noTeHLnal Ha yIpaBJIsiomemM
HCTOYHUKOB KIID noja AJEKTPO/I€ OKA3bIBAET BIMSHUE HA TPAEKTOPUIO
KOHKpPETHbIE TEXHOJIOTUYECKUE 1eKTpoHOB? YTO Takoe 3anmuparoliee HanpsokeHue?
e

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00bEME WIIH BBITIOJIHEHO MPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yIoBIETBOPUTENBHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYILIECTBEHHO BHITIOJIHEHO

KM-3. KonutpouabHasi padora Ne3. CBeToBOIi JIy4 M ero cBoiictBa. OCHOBBI reHepaluu
JIA3epPHOr0 U3JIy4YeHHUsl.

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpoueaypa mpoBeaeHMsi KOHTPOJIbHOro Meponpusitus: 1. CTygeHT nosydaer 3aJaHue Ha
KOHTPOJIbHYIO padotry. 2. ['oroBuTcs B TeueHue 45 MuH. 3. YCTHO OTBeYaeT NpEnojaBaTesio Io
KK OMY BOIIPOCY.




KpaTkoe conep:kanue 3a1aHus:

1. 1. TlMonapusauma ceeTa

2. 2. CnoHTaHHOE U BbIHYXAEHHOE U3/1y4YeHune.

3. 3. 3agava:

4. Ha Henpo3payHyto Nperpaay c 0TBEPCTMEM pPaguycom 1 Mm nagaeT MOHOXPOMATMYECKAA NJOCKas
cBeToBaA BoJsIHA.Korga paccTtosiHMe oT nperpagbl 40 YCTaHOBJ/IEHHOTMO 3a Helt aKpaHa 0,575 m, B LeHTpe
ANOPAKLMOHHON KapTUHbI HAabAoAAeTCA MAaKCUMYM MHTEHCUBHOCTU. [py yBENMYEHNUN PACCTOAHMA 40
0,863 M MAKCMMYM MHTEHCMBHOCTM CMEHAETCA MUHUMYMOM. Onpeaenntb ANMHY BOJIHbI CBETA.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: (PU3MYECKHUE TPUHIIMIIBI 1.YTo Takoe nosjasipu30BaHHbBINA CBET?
renepauuu KIIO, npumeHseMbIx B
TEXHOJIOTMYECKUX LIEIISIX

YMeTh: HCIIOIB30BaTh OCHOBHBIC 1. Kakum 06pa30M MO>KHO ITOBBICUTHh HACCIICHHOCTD
MCTOABI peryjiimpoBaHust OIIPCACIICHHBIX QHCPICTHYCCKHUX ypOBHCI‘/'I‘.7
SHCPICTUICCKUX u

TCXHOJIOTHYCCKHUX mapamMeTpoOB

ucrounnkos KI1D

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIECTCS €CJIN 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJTHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoaneHus 3nanus: OneHka "yIoBIeTBOPUTEIFHO" BBICTaBIAETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-4. Koutpoabnas padora Ned. Texnosioru4eckue jiazepHble HCTOYHHKH

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpoueaypa mpoBeaeHMsi KOHTPOJIbHOro Meponpusitusa: 1. CTygeHT nosydaer 3aJaHue Ha
KOHTPOJIbHYIO padotry. 2. ['oroButcs B TeueHue 45 MuH. 3. YCTHO OTBeYaeT NpEnojaBaTesto Io
KK OMY BOIIPOCY.

KpaTkoe cogep:kanune 3a1aHus:

1. 1. NpuHuUMN paboTbl TBEPAOTE/IbHbIX IA3EPOB Ha aIHOMOMUTTPMEBOM rpaHaTe C HEOAMMOM.

2. 2.3apava:

3. Onpegenute TemnepaTtypy, NpPn KOTOPOM CPeAHAA SIHEPTMA MOJIEKY/1 TPEXaTOMHOIO rasa paBHa
3Heprum GOTOHOB, COOTBETCTBYHOLLMNX U3TYYEHUIO C AJIMHON BOAHbI 500 HM.

KoHTpoJibHbIE BONIPOCHI/3a1aHUA:




3HaTh: YCTPOWCTBO HCTOYHUKOB 1.Kakue npenmyiiecTBa UMEET YEThIPEXYPOBHEBAS
reneparu K119 cXxema HaKayKy Jlazepa nepej TpeXypoBHEBOM ?
YMeTs: OCHOBBIBATh BBIOOD 1.060cHyiiTe BBIOOD J1a3epa s pe3KH METAJIIOB.
HMCTOYHUKOB KIID oJ

KOHKPETHbIE TEXHOJIOTHYECKHE

1ENIH

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 1. Cnocob nonyyeHus cxatoi ayru. Buabl N1asmeHHbIX UICTOYHUKOB 3HEprumn. KoHCTpyKumm
NN1a3MOTPOHOB.

2. CiocoObl HaAKaYKH JIa3€POB.

3. V3kuil napauiesbHbIN My4OK 3JIEKTPOHOB MPOJIETAET CKBO3b INIOCKUN KOHIEHCATOP
napajieNIbHO €ro IUIaCTHHAM U MOoMaAaeT Ha (IyopecuupyIOIiA SKpaH, HAXOAIIUICS Ha
paccrosauu 100 mm. [Ipu nogade Ha konaencarop 100 B cBetsmieecs nmsaTHO Ha SKpaHe
cmernaercs Ha 50 mM. PaccTosiHMe Mex 1y TulacTUHAMH KOHJIeHcaTopa 5 MM, a JuinHa 50 M.
KakoBa HavyanbHasi CKOPOCTh IBHKEHUS DJIEKTPOHOB?

IIpoueaypa npoBenenust

1. CtyaeHT monydaeT SK3aMeHAMOHHBIA Owmner. 2. ['oroBuTcst B Teuenue 45 muH. 3. YCTHO
OTBEYAET MPENOoAaBaTENIO M0 KaXA0OMY BOIIPOCY.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenuust/Muaukarop: OIIK-1(Komnerenius)

Bonpocsl, 3aganus
1.B03MOXHO JT1 TOOUTHCSI SMUCCHUH AJIEKTPOHOB U3 KaToJa, He npuberas k ero HarpeBy? Ecnu
J1a, TO BO3MOYKHO JIM IPUMEHEHUE TAKUX KAaTOI0B B TEXHOJIOTHYECKUX LIETAX?
2.Kak MOHO paccuuTaTh CKOPOCTb 3JIEKTpoHA? MOXKET JI1 CKOPOCTh AJIEKTPOHA MPEBBICUTH
CKOPOCTb CBETa, TOYEMY?
3.Kakue npeumyiecTBa UMEET YETHIPEXYPOBHEBAS CXEMa HAKauKU Jia3epa nepes
TPEXYPOBHEBOU?
4.Kakum 00pa3oM MOXHO MOBBICUTH HACEJIEHHOCTh OMPE/IEIIEHHBIX YIHEPIe€TUYECKUX YPOBHEH?
Yro Takoe MHBEPCHS HACEIECHHOCTEN?
5.KaxkoBbl OCHOBHBIE OTJINYMS paOOThl ONTHUECKON M MATHUTHOM JMH3BI? ONMUIINTE KAKUM
00pa3oM NMpoUcXoAUT (POKYCHPOBKA SJIEKTPOHHOTO ITy4yKa B MAarHUTHOM JIMH3E.
6.0nummTe NpUYrHBI TOBBILEHUS TEMIIEpATyphl B c:katoil nyre. Kakue nMeer npenmyiiectsa
c)KaTasi Jiyra 110 CpaBHEHUIO ¢ CBOOOHOM?

MartepuaJbl 1Jisi TPOBEPKU OCTATOYHBIX 3HAHUM

1.Kak MOXHO OnpeAenuTh MI0THOCTh TEPMOIMUCCUOHHOTO TOKA?
OTBeTHL:

OTBeT N0JDKEH COJepkKaTh JOCTATOYHO OIPOOHOE OMHCaHUE C OJHO3HAYHBIMU

bopMyITupOBKaMH.
Bepwnsiii otBeT: [IMOTHOCTH TEPMOIMUCCHOHHOTO TOKA OMpeesieTcs Mo popmyme
Puuapacona-/lemmana. [loBsimenne TeMiepaTypbl TPUBOANT K TIOBBIIIEHUIO TNIOTHOCTH
TEPMOIMHUCCHOHHOTO TOKa, IPUYEM CHIKEHUE paOOThI BEIXO/Ia SJIEKTPOHA TTO3BOJISET
T0OUTHCSI HEOOXOIMMOM TUIOTHOCTH TOKA MPU MEHBIIIEH TeMIiepaType.

2.3aueM HyKHA MarHUTHAs JIMH3a B 3JICKTPOHHOU MyIIKe?
OTBeTHI:
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OTBeT JOJKEH Co/IepKaTh I0CTATOYHO MOAPOOHOE OMMCaHKUEe C OAHO3HAUYHBIMU

(bOopMyITUPOBKAMHU.
Bepublii otBeT: MarnuTHas JIMH3a MO3BOJISIET (POKYCUPOBATH AIEKTPOHHBIN MMYYOK Ha
paboyeii MOBEPXHOCTH.

3.Kakum o06pa3om BiusieT COOCTBEHHBIN MPOCTPAHCTBEHHBIN 3apsi/l HA TBM)KEHUE SJIEKTPOHOB
OTtBeTsI:

OTBeT JOKEH COo/IepKaTh IOCTATOYHO MOAPOOHOE OMMCAaHKUE C OAHO3HAUYHBIMU

bopMynTupOBKaMH.
Bepusriii otBet: JlelicTBHE COOCTBEHHOTO MMPOCTPAHCTBEHHOTO 3apsijia MPUBOAMT K
pPacUIMpPEHHIO ITyYKa B SKBUIIOTEHIIMAIIBHOM ITPOCTpaHCTBE. JIefiCTBHE MPOCTPAHCTBEHHOTO
3apsijia B My4ke y100HO XapaKTepru30BaTh KOA((HUIIMEHTOM MPOCTPAHCTBEHHOTO 3apsiia —
IIEpBEHCOM. UeM MEeHbIIIE TOKa ITy4Ka U BBIILIE SHEPIHs JIEKTPOHOB, TEM MEHBLIE BIUSHUE
COOCTBEHHOTO 3apsa.

4.B yem OTIMYMe CHOHTAHHOTO U BBIHYKIEHHOTO U31y4YeHUN?
OTBeTHI:

OTBeT I0JDKEH COJEPKaTh JOCTATOYHO MOAPOOHOE OMKUCAHUE C OJJHO3HAUYHBIMH

(bopMyIUpPOBKaMH.
Bepupiii otBeT: CHOHTaHHOE M3ITyuyeHHUE MPOTEKaeT 0e3 KaKoro-1ubo BHEIIHETO
BO30YKIEHUS UM MHULIMaIu3auuu. KBaHThI cBeTa, pOIMBIIMECS B PE3yNbTaTe
CIIOHTaHHBIX TIEPEX0I0B, 00JaAast OAMHAKOBOW YHEPTHeH, HUKAK HE CBSI3aHbl MEXY
coboii. HampaBnenus pacrpocTpaHeHHs STHX KBAHTOB paBHOBEPOSATHBI. BBIHYX)/IeHHOE
(MHIYIMPOBaHHOE) U3TYUYEHHE — 3TO "U3IIyuyeHue Mol BO3AecTBHEM", TP KOTOPOM
BO30YX/ICHHBIN aTOM B3aMMOJICUCTBYET C KBAHTOM CBETa Ha 4acToTe nepexoaa. KBaHTol
BBIHY>KJICHHOT'O U3JIy4€HUs1, B OTJINUME OT KBAHTOB CIIOHTAHHOT'O U3JTyYEHHUsI, HAXOASTCS B
¢asze ¢ u3mydeHneM, CTUMYITHPYIOIIUM 3TH MTEPEXOIBI.

5.Kakue ciocoObl Hakauku pabodero Tena Ja3epa BaM U3BECTHBI?
OTBeTHI:

OTBeT JOJKEH Co/IepKaTh JIOCTaTOYHO MOAPOOHOE OMMCaHHUE C OAHO3HAYHBIMU

(bopMyIUpPOBKaMH.
Bepublit otBeT: CriocoObl HAKAYKU: ONTHYECKAs; SJIEKTpUYECKas; ra30JUHAMUYECKas;
XUMHUECKas; A1epHAsL; SJIEKTPOHHBIM MTyYKOM.

2. Komnerennus/Muaukarop: [1K-17(Kommnerenius)

Bomnpocel, 3axanus

1.Kakum 00pazomM MOKHO MOBBICHTH TEIUIOBBIAEICHUE Ha aHOJIE TyTOBOTO pa3psiia?
2.Kakum 00pa3oM MOTEHIHAN Ha YIPABIIAIONIEM 3JIEKTPOJIE OKa3bIBACT BIUSHHUE HA
TPaeKTOPUIO 3NIEKTPOHOB? UTO Takoe 3amuparoliee HarpspkeHue?

3.Yem orpaHrnueH MUHUMAJIBHBIN THAMETP JIEKTPOHHOTO My4Ka?

4.0nuimuTe crnocoObl HakKayKy paboyero Tesa jJazepa.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.0OnummTe SHEPreTHYeCKNe XapaKTEPUCTUKHU Pa3InIHbIX KOHLIEHTPUPOBAHHBIX IIOTOKOB
sHeprun. Kakue ncrounnku Hanbosiee KOHIEHTPUPOBaHbI? YeM 3TO XapaKkTepusyercs
OtBeThI:
OTBeT 10JKEH CoAepKaTh JOCTATOYHO MOIPOOHOE ONHCaHUE C OJHO3HAYHBIMU
(bopMyITHPOBKAMH.
Bepnsiit orBet: KIIO XxapakTepu3yrOTCsl INIOTHOCTHIO MOITHOCTH B IISITHE HArpeBa U
nuameTrpoM ucrouHuka. KII9 B nmopsiike yBenuueHus INIOTHOCTH MOLIHOCTHU: Ta30Bast
1amsi, CBOOOIHAs SJIEKTPUUECcKas yra, cyKaTasi yra, 2JIEKTPOHHBIN MyYOK, JJa3epHbIN
ny4. ['a30Boe ru1aMs umeeT HauOONBIINI AUAMETp MATHA HATPEBA, a AJIEKTPOHHBIN U
JIA3€pHBIN JIyd — MUHUMAJIBHBIN, O JECATHIX J0JIEW MUJUTMMETPA, a JUIsl MAJIOMOIIHBIX
JIy4el U HUXKE.
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2.Yrto Takoe MoTeHIMal MOHU3aUK? 3a4eM B 3JICKTPOIHbIC OKPHITUS JT0OABISIOT
COEIMHEHUS 1IEeJI0YHBIX METaNIOB?
OTBeTHI:
OTBeT I0JKEH COAepKaTh JOCTATOYHO MOAPOOHOE OMKUCAHUE C OJJHO3HAUYHBIMU
(bopMyITHPOBKaMH.
Bepupiii otet: [loTeHIIMaT HOHU3AIMH 3TO SHEPTUs, HEOOXOAUMAs ISl OTPbIBA
AJIEKTPOHA OT aToMa Win HoHa. [lonaganue menoYHbIX 3JEMEHTOB AEKTPUUECKYIO IyTY
CYLIECTBEHHO CHI)KAeT MOTEHILMAT HOHU3AIUH.
3.B kakoii 00J1aCTH SJEKTPUUECKOMN TYyTH BhIIETSETCS OO0JbIIE SHEPTUN,KATOTHON HITH
aHOJHOM? nmouemMy?
OTBeTHI:
OTBeT 10JKEH COAepKaTh JOCTATOYHO MOIPOOHOE OMKMCAHUE C OJJHO3HAUYHBIMU
(bopMyITHPOBKAMH.
Bepupsiii otBeT: B aHOAHOMN, MOCKOIBKY MOTEHIIMATbHAS M KHHETHYECKask YHEPTHUs
3JIEKTPOHOB BBIICSIETCS HIMEHHO B KaTOJIHOW OOJIACTH.
4.Kakum 00pa3oM 3JEKTPOHBI YCKOPSAIOTCS B AIEKTPOHHON MyIIKe U (OPMUPYIOT MTy4OK?
OTBeTHI:
OTBeT 10JKEH CoAepkKaTh JOCTATOYHO MOIPOOHOE OMKUCAHUE C OJJHO3HAUYHBIMH
(bopMyIUpPOBKaMH.
BepHblii 0TBET: DIIEKTPOHBI YCKOPSIOTCS NIEKTPUUECKUM IOJIEM, CO3AaBAEMbIM MEXKIY
KaTOJIOM U aHOJOM. Y IPABJISIFOIIUI 3JIEKTPO/I TIO3BOJISIET 00ECTICYUTD MPEBAPUTEILHYIO
(OKyCHPOBKY MOTOKA 3JICKTPOHOB M HAIIPABIISIET €r0 B OTBEPCTHE aHO/A.
5.Kakue nazepsl 001a1a10T HAMOOJIBIIEH MOIITHOCTHIO HA CETOHAIIHUAN JEHB?
OTtBeTsI:
OTBeT 10JKEH COJEPKaTh JOCTATOYHO MOIPOOHOE ONMCAHUE C OJJHO3HAUYHBIMU
dbopMynTupOBKaMH.

Bepnbpiii orBeT: Hanbosplyto MOIIHOCTh UMEIOT TBEPAOTENbHBIE JIa3€pPhl, Fa30BbIE J1a3€Pbl

Y BOJIOKOHHBIE J1a3€PHl.
II. Onucanue wkanvl ouenueanus
Oyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6binoanenus 3uanus: PaboTa BeIONIHEHA B paMKax "MPOJABUHYTOTO

ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6binoanenus 3nanus: Pabota BeIloIHEHa B paMKax "06a30Boro"
ypOoBHsI. BOIBIIMHCTBO OTBETOB JTaHBI BEpHO. B yacTh Marepuana ecTb He3HAUUTEILHBIC
HE/I0CTaTKU

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6binoiHeHus 3nanus: Pabora BBIMOIIHEHA B paMKax "ToporoBoro"”
ypoBHs. OCHOBHasI 4aCTh 3aJJaHHs BHIMIOJIHEHA BEPHO. HAa BOTIPOCHI YIIIYOJCHHOTO YPOBHS

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy
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