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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [IK-1 CnocoGeH npruHUMAaTh y4acTHe B MIPOU3BOACTBEHHO-TEXHOJIOTHYECKON ACATEIHHOCTH
IIPU U3rOTOBJIEHUU MAITMHOCTPOUTEIBHBIX U3IETUN
NJI-2 JleMoHCTpUpPYET MOHUMaHUE (PU3NYECKUX MIPOLECCOB MPH 00pabOTKe U KOHTPOJIE
MaTepUajoB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [lncemennas padbota
1. KontponbHas padota Nel. McTouHUKY 3HEPTUN TEPMUUYECKUX MPOIIECCOB.
DIEKTPOYroBble ICTOYHUKHU dHEeprun. [11a3MeHHbIe TEXHOIOTHYECKNEe UCTOYHUKH YHEPTHH.
(KontponpHas pabota)
2. KontponbHast pabota No2. DreKTpoHHAs ONTHKA. DIIEKTPOHHO-ITY4YEeBbIe UCTOUYHUKU
sunepruu (Kontpoinbnas padota)
3. Kontponbnas pabota Ne3. CeToBoii 1yu u ero cBoiicTBa. OCHOBBHI reHEpaluy Ja3epHOTro
usnyuenus. (KonrponbHas padota)
4. KontponbHas padora Ne4. TexHonoruueckue nazepubie ucTouHUKH (KoHTposbHas paboTa)

BPC nucuuMninHbl

5 ceMecTp
Beca KOHTpoIbHBIX MeponpusaTuil, %
Nunekc KM- | KM- | KM- | KM-
Paznen nucuunianHb KM- 1 2 3 4

Cpox KM: 8 12 16 18

Hcrounuku OHEPTHUU TCPMUUICCKHUX ITPOLCCCOB

Hcrounuku OHEPTHUU TCPMUUICCKHUX ITPOLCCCOB +

I"'azoBoe miamsa +

DJIEKTPOAYTOBbIE UCTOYHUKH SHEpruu. [1na3meHnHbie
TEXHOJOTMYECKUE NCTOUHUKH SHEPTUU

Crpoenue anexrpuueckont nyru. BAX nyru +

DneMeHTapHbIE MTPOLIECCHI B IJIa3Me AYTH: TepMHUUECKasi HIOHU3ALUS;
NOTEHIMAJ MOHU3ALKHU; (OTOMOHU3ALINS; JCUOHU3ALINS; U3TyYeHUE +
11a3Mbl; 3 GEeKTUBHBIA NOTEHIIMAT HOHU3AIUU

OMHCCHOHHBIE IIPOLIECCH] HA TOBEPXHOCTH TBEPABIX TEN:
TepMOaIeKTpoHHas amuccust; 3¢ ekt LLloTTku; TyHHETbHBIE +
nepexobl; (OTOIMHUCCHS; BTOPUUHAS SMUCCHSL; IJICHOYHBIE KaTOJIbI




bananc sneprum nyru. MarautHoe nosie nyru. [Tuaa-adpdexr

BnusiHue MarHuTHOTO 1MOJIA HA AYTY: IPOAOJILHOE U MOMIEPEeUHOe
MarHuTHOE I0JIe; BHEIIIHEE ONEePEeYHOe MAarHUTHOE T0JIE;
Bpalnaromascs ayra; Oerymias nyra

Oco0eHHOCTH AYTY IEPEMEHHOTO TOKa. BEeHTHIIBbHBIN AP deKT

[Ina3mennbie cTpyu B ayre. [lnazMeHHbId 1yroBoi paspsii.
XapakTepuCTUKU TIa3MEHHOTO UCTOYHHKA: CTENIEHb MOHU3ALIUU
J1a3Mbl; KBQ3WHEHTPAJIbHOCTD; TEMIIEpATypa IIa3Mbl.

Crioco6 nmonmy4deHus c)xaToi Ayru. Buibl niaa3MeHHbIX HCTOYHUKOB
sHepruu. KoHcTpyKmy naa3MOTpOHOB.

:‘)J'IGKTpOHHaH OIITHKA. 9J'I€KTpOHHO'J'IyLICBBIC HUCTOYHUKH DHECPIrun

I[BI/DKGHI/IG OJICKTPOHOB B 3JICKTPOCTATUYCCKOM I10JIC

I[BI/DKGHI/IG OJICKTPOHOB B MArHUTHOM I10JIC. OnTuko-MexaHudecKast
aHaJIoTu:A

AKCI/IaJH)HO-CI/IMMeTpI/ILIHOC SJICKTPOCTATUYICCKOC IT0JIC. OcHOBHOE
YpaBHCHHUC SHCKTpOHHOﬁ OIITHKH.

AKCI/IEUII)HO-CI/IMMGTPI/ILIHOG MAar"suTHOC I10JIC

CDYHKI_[I/IOHB.JIBHEIH cXeMa BHCKTpOHHOﬁ IMyHIKH. cDOpMI/IpOBaHI/Ie
SJICKTPOHHOI'O JIy4ya

du3nyecKue MpoIecchl, MPOTEeKarIINe B TPOCTPAHCTBE Aperda.
JeticTBe COOCTBEHHOTO MTPOCTPAHCTBEHHOTO 3apsi/ia B
AIIEKTPOHHBIX IMyYKaX

OcHOBBI TeHepaluy J1a3epHoro n3nyueHus. TexHomornyeckue
J1a3€pHbIE UICTOYHUKH

ATOMHEBIE Nepexoanbl. CrioHTaHHOE H BBIHY)XKACHHOC U3JTYUCHHUC.

Hacenennocts OHCPICTHYCCKUX ypOBHeI\/’I. I/IHBepCI/ISI HaCCJICHHOCTH.

JByxypoBHeBas Hakauka. AMMUauHbIi Mazep. Tpex- u
YeThIpeXypoBHeBas cxeMa Hakayku. CrocoObl HAaKA4yKH JIa3epoB.

CDOpMI/IpOBaHI/IC JIA3CPHOI0 IIy4YKa B p€30HATOPC. YIJ_II/IpeHI/Ie JIMHUMN
BBIHY)XJCHHOI'O U3JTYYCHU.

[TpononsHO-TIONIEpeYHBIE MOIBI Ja3epa. CeneKins TMHUMA
u3nydeHus azepa. OTHOMOIOBBIN PEXXUM pabOTHI Ja3epa.
Monynsuus 1o6potHoctd. CriocoObl MOIYISALNUN JOOPOTHOCTH.

Atomapnsie nazepsl. Konctpykuust He-Ne nazepa. Jlazepsr Ha
MOHAX MHEPTHHIX ra3oB. KOHCTpyKIMs aproHoBOro jasepa.

Monekynsipubie nazepsl. CO2-nazep. ['a3onnHaMudeckue ga3epsl.
XUMHUYECKHUE JIa3ephbl.

TBeprorenbvHble Ja3epbl. PyOuHoBbIN na3zep. Jlaszepsl Ha cTekie ¢
HeouMoM. Jlazepsl Ha AUT" ¢ HeonumMoMm.

[TonynpoBOIHMKOBOE JIa3€PHI.

Jlazepsl Ha KpacuTensIX (>KUIKOCTHBIE).

BonokoHnHO-OIITHUECKHE JIa3€PHhl.

Bec KM:

25

25

30

20

$06m1as acts/JIy1s1 MPOMEKYTOUHOMN aTTecTarund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbMAM 06 00YUEeHUA RO OUCUUNIUHE, COOMHECEHHBIX C UHOUKAMOopamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
[1K-1 N-2nk1  JdemoncTpupyer | 3HATh: KonTponbnas padora Nel. MIcTOUHHMKM 3HEPTrUU TEPMUUYECKUX MTPOLIECCOB.
MIOHUMaHUe busnueckux | puzNYECKUe MPoIecChl B DIEeKTPOAYrOBble UCTOYHUKU dHEpruu. [ll1a3MeHHbIe TEXHOIOTHYeCKue

MIPOLIECCOB MpU 00paboTKe 1
KOHTPOJIE MaTePUAIIOB

I1a3Me AyTH U BIMSHUC Ha
HHUX 3JICKTPHUCCKUX U
MarduTHBIX IT0JICH
(u3HYECKHEe TPHUHIIUIIBI
reHEpalny JIa3ePHBIX
HCTOYHHUKOB

VYMeTs:

HCITOIH30BaTh OCHOBHBIE
METO/IbI PETYINPOBAHUS
JHEPreTUYCCKUX U
TEXHOJIOTMYECKHX
MapaMeTPOB AIMEKTPOHHBIX
My4YKOB

000CHOBAHHO BBIOHPATH
Jla3epHbIe UCTOYHUKH 10T
KOHKPETHBIC
TEXHOJIOTMYECKHE IIENH

rncrounuku sueprun. (Kontponsnas pabora)

KonTponbnas padota No2. DneKTpoHHAs ONTHKA. DIIEKTPOHHO-TY4YEBbIE
ucrounuku sueprun (Konrposnbnas pabora)

KonTponbnas padota Ne3. CBeToBO# J1y4 U ero cBoiictBa. OCHOBBI
reHepanuu Jiazepaoro uanydeHus. (Konrponsnas padbora)
KonTponbnas padora Ne4. TexHomornueckue Ja3epHble HCTOYHUKU
(KonTposbhas paboTta)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

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

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpobHOr0 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 TOBEPXHOCTHU TBEPABIX Tell: ABTORIEKTPOHHAS IMHUCCHUSL.
dorosmuccus. Bropuynas smuccusl.
2. MarHuTHoe 1oje JyrH.
3. 3anaya:
3Has katogHoe Uk=8 B n anonnoe Ua=5 B naneHue HanpspkeHU u TeMiiepatypy cronda 1yru
Tct=6500 K nyru, olleHUTh TEIIOBbIACIEHUE HA MEKTPOAAX JJIsl METAIUIMUYECKON AYTH C
paboToii Beixoza j=4.5 3B u Tokom 120 A.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: (PHU3MYECKHUE TPOIECChl B 1.B03MOKHO J1i TOOMTHCS IMUCCUU DIICKTPOHOB U3
mIasMe JOyrd W BIMSHAE HAa HHUX KaToja, He mpuberas k ero HarpeBy? Eciu na, To Kakum
JJICKTPUYCCKUX W MarHUTHBIX 00pa3oM U MoueMy Takhe KaTofbl HE MPUMEHSIOT B
oJieit TEXHOJIOTHYECKHUX 1EJISIX?

VYMeTh: HCHoNb30BaTh OCHOBHBIC 1.Kakum 06pa3oM MOKHO MOBBICUTH TETIJIOBBIJCICHUE HA
METO/IbI peryianupoBaHus aHoje?

HSHEPreTUYECKUX H

TEXHOJIOTHYECKHX napameTpoB

DIIEKTPOHHBIX MMyYKOB

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BEME 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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJHEHO




KM-2. KoutpoJsbHas padora Ne2. DjieKTPOHHAsI ONTUKA. DJIEKTPOHHO-JIy4eBbIe
HCTOYHUKHU IHEPTUHU

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHMsi KOHTPOJbHOro Meponpusitusa: 1. CTyaeHT mnoijiydaer 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 IIPOMEKYTKE 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 TPaeKTOPHIO U IyTh, IPOMICHHBIN UM 3a BpeMsl 1 MKC, a TakKe ero
MOJIOKEHUE K KOHITY YKa3aHHOTO BPEMEHHU.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: (QU3MUECKUE MPHHLUIIBI 1.Kak M0HO paccunuTaTh CKOPOCTb 3J1€KTpoHa? Moxer

reHepalny JIa3epHbIX UCTOUHUKOB JIM CKOPOCTb JIEKTPOHA MPEBBICUTH CKOPOCTh CBETA,
nouemy?

VYMeTb: UCHOJBb30BaTh OCHOBHBIE 1.Kakum 00pa3om noTeHLnal Ha yIpaBJIsiomemM

METO/IbI peryiaupoBaHus AJIEKTPO/I€ OKA3bIBAET BIUSIHUE HA TPACKTOPHUIO

SHEPreTUYEeCKUX u 1eKTpoHOB? YTO Takoe 3anmuparoliee HanpsokeHue?

TEXHOJIOTUYECKUX [apaMeTpoB

AJIEKTPOHHBIX ITYYKOB

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "Xopoo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTEIBHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapakmepucmuku evtnoanenus 3uanus. OUeHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/IaHM€ HE BBINOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO

KM-3. KoutpoabHas padora Ne3. CBeToBoji JIy4 U ero csoiicrea. OCHOBbI reHepanumn
JIA3epPHOr0 U3JIy4YeHHUsl.

®opmbl peaausanuu: [lucemenHas padora




Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBegeHMsi KOHTPOJbHOro Meponpusitusa: 1. CTyaeHT mnojiydyaer 3aJaHue Ha
KOHTPOJIbHYIO paboTy. 2. ['oroBUTCS B TeueHue 45 MUH. 3. YCTHO OTBEYACT INMPENOAaBaTENIO 1O
Ka)KZIOMY BOIIPOCY.

KpaTkoe conep:kanue 3a1aHusi:

1. Nonapusauyma ceeta

2. CNOHTaHHOE 1 BbIHYXAEHHOE 13ny4yeHue.

3. 3agava:

Ha Henpo3payHyto nperpagy c oTBepcTnem pagmycom 1 mm nagaeT MOHOXpOMaTUYecKasa naocKas
cBeToBanA BoJsIHAa.Korga paccTtosiHMe oT nperpagbl 40 YCTaHOBJIEHHOMO 3a Helt aKpaHa 0,575 m, B LeHTpe
ANOPaKLMOHHOM KapTUHbI HabatoaaeTca MakKCUMYM MHTEHCUBHOCTHU. [py yBENNYEHUM PACCTOAHMA A0
0,863 M MaKCUMYM MHTEHCUBHOCTU CMEHAETCA MUHUMYMOM. OnpeaenuTtb A/IMHY BOJIHbI CBETA.

P wnNe

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: (QU3MUECKUE MPHHLUIIBI 1.YUto Takoe mnosisipu30BaHHBIN CBET?

reHepalnu JIA3epHbIX HCTOUHUKOB

YMeTh: HUCHOIB30BaTh OCHOBHbBIE 1.Kakum oOpa3oM MO>KHO MOBBICUTH HACEJIEHHOCTh
METO/1bI peryIupoBaHus OIIpeJIeJIEHHBIX SHEPreTHYECKUX YPOBHEH?
HEPreTUUECKUX "

TEXHOJIOTUYECKUX apaMeTpoB

AJIEKTPOHHBIX ITYYKOB

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huosienuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pElIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CITH 3a/l1aHue NMPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyIOBISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-4. KonrpoJubHas padora Ned. TexHosroruyeckue jga3epHble HCTOYHUKH

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHMsi KOHTPOJBLHOro Mepompusatusi: 1. CTyaeHT mnosydaeT 3aJjaHue Ha
KOHTpPOJIbHYIO paboty. 2. ['otoButca B TeueHue 45 MuH. 3. YCTHO OTBEYaeT MPENoAaBaTesio Mo
Ka)KJIOMY BOIIPOCY.




KpaTkoe conep:kanue 3a1aHus:

1. 1. NpuHuMN paboTbl TBEPAOTE/bHbIX JIA3EPOB Ha aNOMOUTTPMEBOM FpaHaTe C HEOAMMOM.

2. 2.3apava:

3. Onpegenute TemnepaTypy, NPy KOTOPOI CPeaHAA SHEPTUA MONEKY TPEXaTOMHOIO rasa paBHa
3Heprun GOTOHOB, COOTBETCTBYHOLLMX U3NYHEHUIO C AMHOM BOAHBI 500 HM.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3Harth: (QU3UYECKHE MPUHIUIIBI 1.Kakue npeumyiecTBa UIMeET YETHIPEXypOBHEBAS
TreHEepaINH JIA3EPHBIX HICTOYHUKOB CXEMa HaKayKu J1a3epa nepe] TpeXypOBHEBOM ?
YMeTh: 000CHOBaHHO BBIOMPATH 1.060cHyiiTe BEIOOD N1a3epa sl pe3KU METaJLIOB.
Ja3epHble MCTOYHUKHU moJt

KOHKPETHbIE TEXHOJIOTHYECKHE

1ENIH

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHNe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CIIM 3aJJaHNe MPEUMYIIECTBEHHO BHITTOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM 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 3JIEKTPOHOB MPOJIETAET CKBO3b INIOCKUN KOHIEHCATOP
napajJieNIbHO €ro IJIaCTHHAM U NomNagaeT Ha (IyopecuupyIOIHiA SKpaH, HAXOJAIIUIACS Ha
paccrosauu 100 mm. [Ipu nogade Ha konaencarop 100 B cBetsieecs naTHO Ha YKpaHe
cmernaercs Ha 50 mM. PaccTosiHMe Mex 1y TulacTUHAMH KOHJIeHcaTopa 5 MM, a JuinHa 50 M.
KakoBa HavyanbHasi CKOPOCTh JABHKEHUS DJIIEKTPOHOB?

IIpoueaypa npoBenenust

1. CryaeHT mosydaeT sK3aMeHAMOHHBbIA Owmner. 2. 'otoButcs B TeueHue 45 muH. 3. YcTHO
OTBEYAET MPENOoAaBaTENIO M0 KaXA0OMY BOIIPOCY.

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

1. Komnerenunst/Uuaukarop: UJ1-2nk-1 JleMoHCTpupyeT moHnManue GU3NYECKUX MpoLeccoB
npu 00paboTKe ¥ KOHTPOJIE MaTEPUAIOB

Bomnpocel, 3axanus
1.Bo3MO>KHO 11 JOOUTHCS SIMUCCHH JIEKTPOHOB U3 KaToJ1a, He puberas k ero HarpeBy? Ecin
J1a, TO BO3MOYKHO JIM IPUMEHEHHNE TaKUX KaTO/I0B B TEXHOJIOTHYECKUX LIETAX?
2.Kak MOKHO paccunuTaTh CKOPOCTb 3JIEKTPOHA? MOXKET 11 CKOPOCTh AIEKTPOHA IIPEBBICUTH
CKOPOCTh CBETa, oueMy?
3.Kakue npenmyiecTBa MMeET YETHIPEXYPOBHEBAS CXEMa HAKayKU JIa3epa nepes
TPEXYpOBHEBOW?
4.Kakum 006pa3oM MOKHO TOBBICUTB TETIJIOBBIIETIEHUE HAa aHOE JYTOBOro paspsaa?
5.Kakum 06pa3omM moTeHya: Ha yrpasisIoLUIeM 3JIEKTPO/Ie OKa3bIBAET BIUSHUE HA
TPACKTOPHIO MNIEKTPOHOB? UTO Takoe 3anmparoliee HanpsKeHue?
6.Kaxum 06pa3oM MOKHO MOBBICUTh HaCEIEHHOCTh OIPE/IETICHHBIX SJHEPTETHUYECKUX YPOBHEH?
Yrto Takoe MHBEPCHS HACEIECHHOCTEN?
7.KakoBbl OCHOBHBIE OTJIMYHS padOThl ONTHYECKON M MAarHUTHOW JTMH3BI? ONUIINTE KaKUM
00pa3oM NMpoUcXoauT (POKYCHPOBKA IJIEKTPOHHOTO ITyYyKa B MAarHUTHOM JIMH3E.
8.YeMm orpaHMY€H MAUHUMAJIBHBIN JUAMETP dJIEKTPOHHOIO My4yKa?
9.0mnumuTe NpUYMHEI OBBILEHUS TEMIIEPATYpPHI B CkaToi ayre. Kakue nMeer npenMyuiecTsa
ckartas Jyra 10 CpaBHEHUIO ¢ CBOOOIHOMN?
10.0Onummre cnocoObl HaKauKK pabovero Tela Jiazepa.

MartepuaJbl 1Jisi TPOBEPKU OCTATOYHBIX 3HAHUM
1.0Onummre »HEPreTUUECKUe XapaKTePUCTUKH PA3IMYHbBIX KOHIIEHTPUPOBAHHBIX TOTOKOB
sHeprun. Kakue nctounnku Hanbosiee KOHIEHTPUPOBaHbI? YeM 3T0O XapakTepusyercs
OTBETHI:
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OTBeT JOJKEH Co/IepKaTh IOCTaTOYHO MOAPOOHOE OMMCAHKUE C OHO3HAUYHBIMU
(bOopMyITUPOBKAMHU.
Bepnpiii otBet: KIID xapakrepu3yroTcsi IJIOTHOCTHIO MOIIIHOCTH B IISITHE HAarpeBa u
nuameTrpom ucrouHuka. KIIO B mopsiake yBennueHus INIOTHOCTH MOLIHOCTH: ra30Bast
T1aMsi, CBOOOIHAS AIIEKTpUYECKast Iyra, C)KarTas 1yra, 3JIeKTPOHHBIH My4OK, JTa3epHbIi
ny4. ['a30Boe m1aMs umeeT HauOOJBIINI IUaMETp MATHA HArPeBa, a 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 JOJKEH Co/lepKaTh JOCTATOYHO MOAPOOHOE ONMCaHKUE C OAHO3HAUYHBIMU
(bopMyITHpPOBKAMH.
Bepusliit otBet: IloTeHan MOHU3aLMK 3TO SHEPTHsl, HE0OX0AUMAs sl OTPhIBA
AJIEKTpOHA OT aToMa Win MoHa. [lonaganue menoYHbIX 3JIEMEHTOB JIEKTPUUECKYIO YTy
CYLIECTBEHHO CHM)KAET IIOTEHLIMA HOHU3ALUH.
3.Kak MOXHO onpeennuTh MI0THOCTh TEPMOAIMUCCUOHHOTO TOKa?
OtBeTsl:
OTBeT 10JKEH COJEPKaTh JOCTATOYHO MOIPOOHOE ONMCAHUE C OJJHO3HAUYHBIMU
(bopMyIHPOBKaMH.
Bepusiit otBeT: [110THOCTH TEPMOIMHUCCHOHHOTO TOKA ONIpeessieTcs 1o hopmyse
Puuapncona-Jlemmana. [loBbiienne TemnepaTypsl IPUBOAUT K MOBBIIEHHUIO TNIOTHOCTH
TEPMOIMHUCCHOHHOTO TOKA, IPUYEM CHIKEHHE Pa0OThI BBIX0/1A SJICKTPOHA TIO3BOJISIET
JN0OUThCS HEOOXOIMMOM IIIOTHOCTH TOKA IPU MEHBIIEH TeMIlepaType.
4.B kakoii 00JIaCTH IMEKTPHUUECKON AYTH BBIAECIACTCS OOJIbIIE YHEPTUHU,KATOHON WITH
aHOAHOW? nmoyemy?
OTtBeThI:
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.KakuM 00pa3oM 37eKTPOHBI YCKOPSIIOTCS B SJIEKTPOHHOM MyIIKe U (POPMUPYIOT MyUOK?
OTBeThI:
OTBeT JOJKEH co/iepKaTh IOCTaTOYHO MOAPOOHOE OMUCAHUE C OIHO3HAUYHBIMU
(bopMyIupOBKaMH.
BepHblii 0TBET: DIIEKTPOHBI YCKOPSIIOTCS JIEKTPUUYECKUM I10JIEM, CO3AABAEMBIM MEXIY
KaToJ0M U aHOZOM. Y TIPaBISIOLINI 3JIEKTPO/ MO3BOJSET 00ECTIEUUTh IPEIBAPUTEIBHYIO
(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 M03BOJIAET (POKYCUPOBATh 3JIEKTPOHHBIN MTyYOK Ha
paboueil MOBEpXHOCTH.
7.Kaxum 06pa3oM BiIusieT COOCTBEHHBIN MPOCTPAHCTBEHHBIN 3apsi/l Ha ABM)KEHUE JJIEKTPOHOB
OtBeThI:
OTBeT 10JKEH CoJepKaTh JOCTATOYHO MOJIPOOHOE ONKCAaHUE C OJHO3HAYHBIMU
(bopMyITHPOBKAMH.
BepHnplii otBeT: [leficTBUE COOCTBEHHOI'O MTPOCTPAHCTBEHHOTO 3apsijia MPUBOIUT K
pacIIMpPEHHIO IIyYKa B 9KBUIIOTEHIIMAJILHOM ITPOCTpaHCcTBe. JleficTBHE MPOCTPAHCTBEHHOTO
3apsia B Iy4Ke YJ00HO XapaKTepu30BaTh KOAPGUIIMEHTOM IPOCTPAHCTBEHHOTO 3apsiia —
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nepBeHcoM. UeM MeHbIle TOKa MyYKa U BBIIIE SHEPTHs 3JEKTPOHOB, TEM MEHBIIIE BIHSIHUE
coOCTBEHHOTO 3apsja.
8.B yem oTiinuMe CIIOHTAaHHOI'O U BBIHY)KJIEHHOT'O U3JIy4eHUN?
OTtBeTsI:
OTBeT JOKEH COo/IepKaTh IOCTaTOYHO MOAPOOHOE OMMCAHKUE C OHO3HAUYHBIMU
(bopMyIHpPOBKaMH.
Bepusiii otBeT: CIOHTaHHOE U3TY4YEHHUE MPOTEKAET 0€3 KaKOTr0-TM00 BHELTHETO
BO30YKJI€HUsI MM MHULMAIU3aluu. KBaHThI cBeTa, poJUBILUECS B PE3YyIbTaTe
CIIOHTAHHBIX IEPEX0JI0B, 001a1asi OAMHAKOBOW YHEPTUeH, HUKAK HE CBA3aHbI MEXKIY
coboii. HammpaBnenus pacrpocTpaHeHHs STUX KBAHTOB PaBHOBEPOATHBI. BbIHYyX/1eHHOE
(MHAyLIMPOBaHHOE) U3IYyUYEHHE — 3TO "U3IIyuyeHHUe 0] BO3AEHCTBUEM", IPH KOTOPOM
BO30YK/ICHHBII aTOM B3aMMOJIEHCTBYET C KBAaHTOM CBETa Ha yacToTe nepexoza. KBaHTsl
BBIHY)KJICHHOTO M3JIyUY€HHs], B OTIMYUE OT KBAHTOB CIIOHTAHHOT'O U3JTy4EHUSs, HAXOAATCS B
¢baze ¢ u3nydeHueM, CTUMYIUPYIOLIUM 3TH EPEXOIbL.
9.Kakue ciocoObl HaKauku paboyero Tela Jiazepa BaM U3BECTHBI?
OTtBeTsI:
OTBeT 10JKEH COAEPKATh JOCTATOYHO MOAPOOHOE ONMCAHUE C OJJHO3HAUYHBIMU
(bopMyIHpPOBKaMH.
Bepnbplii otBeT: CriocoObl HaKaUKHU: ONTUYECKAs; JJIEKTpUUECKasl; ra30JMHAMUYECKas;
XUMUYECKast; sJiepHasi; 3JEKTPOHHBIM ITyYKOM.
10.Kakue na3epsl 00s1a/1a10T HAMOOIBIIEH MOLTHOCTHIO HA CETOHAIIHUN JEHB?
OTtBeTsI:
OTBeT 10JIKEH COJEPKATh JOCTATOYHO MOIPOOHOE ONMCAHUE C OJJHO3HAUYHBIMU
(bopMyIHPOBKaMH.
Bepnbpiii orBeT: Hanbosblyto MOIIHOCTh UMEIOT TBEPAOTEIbHBIE JIa3€Phl, FA30BbIE J1a3€Phl
Y BOJIOKOHHBIE JIa3€phl.

II. Onucanue wkanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTHUECKUX PELICHUM

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 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
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu 6binoaHeHus 3nanus: Pabora BBIIOIIHEHA B paMKax "Toporooro"”
ypoBHs. OCHOBHasl YacTb 33JJaHHS BHINOJIHEHA BEPHO. HAa BONIPOCHI YTIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabora He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpaguna évicmaesnenusn umo2o80i OYeHKU no Kypcy
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