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OINEHOYHBIE MATEPHAJIBI PA

3PABOTAJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

A.C

Bnageney, Omntpues A.C.
[IpenopaBaTeib Viaervomarop___|RBA0CE031-DmitriyevAS-aaaeac? Jmutpren
(1OIKHOCTB) (moxmnuce) (pacuudpoBka
MIOJITTHCH)

COI'VIACOBAHO:

PyKOBOI[I/ITeJIB MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenewun o Bragensue L3N M3aKn A.C'

06Pa30BaTeHBH0H z Bnageney, Omntpues A.C.
IIpOrpaMMblL MOl ¢ WaeHTndrratop R8d0ce031-DmitriyevAS-aaaeae2 HMI/ITpI/ICB
(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (moamucs) (pacudpoBka

3BaHKE) TTO/ITUCH)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenennn o enagensue L3N M3K

3aBeHyIOH-IHH Bnageney My3unHa H0.10. IO.IO.
BLIHyCKaIOH_[eI?I Ka(be[[pbl WaeHTuduraTop Re86e9a56-Puzina-4d2acadl HySI/IHa

(OIKHOCTB, YYEHAs! CTETICHb, YYEHOE
3BaHKE)

(moamucs)

(pacuudpoBka
TTO/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. [TK-2 CiocoOeH mprUMEHSTh PaCUeTHO-TEOPETUUECKHUE U IKCTICPUMEHTAIbHBIC METO/IbI
UCCIICIOBAaHMS AIIEKTPOMArHUTHBIX U TETIO()U3UYECKUX MPOIIECCOB B HU3KOPAa3MEPHBIX
YCTPOMCTBAX U MaTepHaiax
NJ1-4 CriocobeH npuHUMAaTh U 00OCHOBBIBaTh KOHKPETHBIE TEXHHUECKUE PEILICHHS ITPH
BbIOOPE CXEMHBIX pEIICHUN U 000pyI0BaHUS JIsi HAHOPa3MEPHBIX YCTPOICTB

2. I1IK-3 T'0TOB caMOCTOSITENILHO OIPENEATh HAIIPaBJICHUE U XapaKTep MPOBOJUMBIX
UCCIICIOBAaHUM, YIUTHIBATh COBPEMEHHBIE TEHJICHIIMM PA3BUTUS HAHOPA3MEPHBIX CUCTEM U
YCTPOMCTB
NJI-3 CriocobeH npoBOIUTh KOMIUIEKCHBIA aHAJIM3 HAHOPA3MEPHBIX CUCTEM U YCTPOICTB Kak
YaCTHU SHEPTreTUUECKON CUCTEMBbI

K BKJIFOYACT:
AJIS TEKYIIETro KOHTPOJIA YCIIEBACMOCTH:

®dopma peanmszanuu: YcTHas popma
1. I[ToBepxHocTHBIE Ma3MoHbl (KomnokBuym)
2. Pacyer koMIuiekcHOM quanekrpudeckoi ¢pynkiuu (Komioksuym)
3. CoBpemeHHbIE TBEpAOTEIbHbIE HCTOUYHUKH cBeTa (KomiokBuym)
4. DnexTpoMarHuTHOE noJje B Meramarepuanax (Kommoksuym)

BPC nucuuminHbl

1 cemectp
Beca KOHTpOIbHBIX MeponpusATHil, %
WNnunexe KM-1 | KM-2 | KM-3 | KM-4
Pa3gen muciMmminHbl
KM:
Cpok KM: 4 8 11 15
DIEKTPOMAarHUTHOE MOJIE€ B BELECTBE
DIEKTPOMarHUTHOE MOJIE€ B BELECTBE +
OnTHyeckue cBONCTBA METAJUIOB
OnTHyeckue cBONCTBA METAJUIOB +
®u3rKa U TEXHOJIOTHUS MeTaMaTepuaioB
®u3nKa U TEXHOJIOTHUS MeTaMaTepuaioB +




DOTOHHBIE KPUCTAILITBI

doToHHEIE KpUCTaJlJIbI

HanonnasMmonuka

HanonnasMmonuka

OnTosneKTpoHNKa, HAHO()OTOHHUKA U TBEPJOTEIbHBIC
MCTOYHHKH CBETa

OnTosneKTpoHNKa, HAHO()OTOHUKA U TBEPOTEIbHBIC
MCTOYHHKH CBETa

Bec KM:

15

25

25

35

$O061as yacte/[I1s1 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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
I1K-2 N-4nk-2 Criocoben | 3HaTh: Pacuer xomIiekcHo# nudnexTpudeckoi pyHkumu (Kommoksuym)
IpUHUMAaTh U 000CHOBBIBATH | CIIOCOOBI pacuera npoueccoB | [ToBepxHocTHble m1a3MoHbl (Komnoksuym)
KOHKpPETHbIE  TEXHHYECKHUE | B COBPEMEHHOMN
pelieHuss  IpU  BBIOOpE | ONTO3JIEKTPOHUKE
CXEMHBIX peneHuin u | YMers:
000pyI0BaHUS JUIs | IPOBOJIUTH pacueThl
HAaHOPAa3MEPHBIX YCTPOUCTB | 3(PPEKTUBHOCTH THITOBBIX
HaHOTEXHOJOTUYECKUX
YCTPOMCTB COBPEMEHHOM
OINITORIEKTPOHUKHU
I1K-3 N/1-3nk-3 Cnoco0eH | 3HaTh: DnexkTpoMarHuTHoe nojie B Meramatepuanax (Kommoksuym)
OPOBOJIUTh  KOMIUIEKCHBIN | TUIIOBBIE perieHus cucteM, | CoBpeMeHHbIE TBEpAOTEIbHbIE HCTOUHUKH cBeTa (KommokBuym)
aHaIN3 HAaHOpa3MEPHBIX | MPOBOJUTH KOMIUIEKCHBIN
CUCTEM M YCTPOWCTB Kak | aHaJIW3 HAaHOPa3MEPHbIX
4acTH SHEPreTHYECKON | CUCTEM M YCTPOUCTB Ha
CUCTEMBI OCHOBE COBPEMEHHOMU

OTTORJIEKTPOHHUKHU
YMeTh:

nmoAOUpaTh KOMITOHEHTHI
COBPEMEHHOM
OTITORJIEKTPOHUKHU U
MPOBOJIUTH UX pacuer




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Pacyer KOMIJIEKCHOI IM3/1eKTPUYeCKOH QyHKIIUH

@opmbl peaqu3anuu: YcTHas popma

Tun KOHTPOIbHOT0 MeponpusiTus: Komoksuym
Bec konTpoabHoro meponpusitusi B bPC: 15
IIpouenypa npoBeaeHnst KOHTPOJILHOr0 MeponpusaTusa: Komuioksuym

KpaTkoe conep:kanue 3a1aHusi:

OTBeTUTH Ha NOCTABJIEHHBIM TEOPETUUECKHI BOIIPOC

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: CIocoObI pacueta
IPOIIECCOB B COBPEMEHHOM
OTITO3JICKTPOHHKE

1.ITonsTne 06 nekTpoMarauTHOM Toje. Onrcanue u
OCHOBHBIE XapaKTEPUCTHKH.

2.YpaBHenus Makcsemia B Bakyyme. OCHOBHbIE
BEJIMYUHBI U (pr3nyecKast TpaKTOBKA.

3.0mnucanue 3JeKTPOMarHUTHOTO MOJIsl ¢ TIOMOIIIBIO
noreHuanoB. I[lonsaTue o kaTuOpPOBKE MOTEHIIUAIIOB.
4.3aK0H COXpaHEHUs FHEPIUU FIEKTPOMArHUTHOTO MOJISL.
Bekrop IloiinTHHTA.

5.I'eHepanust 3IE€KTPOMArHUTHBIX BOJIH. V3myueHne
JTUTIOJSL.

6.'apmonmnueckue kojaedaHus U0 U HAIIPaBIEHHOCTb
U3ITy4YEHUs.

7.PagnaiinoHHOE 3aTyXaHUe KOJICOaHUN TUTIOJIS.
8.PacmipocTpaHeHne 3JIeKTPOMAarHuTHOTO TOJIS B
BaKyyMe.

9.I1n0cKKe 2EKTPOMarHUTHHIE BOJIHBI B BAKYyME.
10.MoHoxpomaTHyecKue IIOCKUE IEKTPOMAarHuTHbIE
BOJIHBI B BAaKyyMe€.

11.ITonspu3zanust MOHOXPOMATUYECKUX MIOCKUX
AJEKTPOMAarHUTHBIX BOJIH

12.Onnuntuyeckas, Kpyropas v JIMHEWHas NOJISpU3aLUU
IJIEKTPOMAarHUTHBIX BOJIH.

13.HemoHOXpOoMaTHyeCKO€E 3JEKTPOMAarHUTHOE MOJIE.
EcTecTBeHHas nossspuzanusl.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHKe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAMpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHkKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

KM-2. JiieKTpOMarHuTHOE oJie B MeTaMaTepuasiax

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTus: Kommoksuym

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpouenypa npoBeaeHus KOHTPOJIBLHOIO MeponpusaTHsa: Komoksuym

Kpartkoe conep:xanue 3aganus:
OTBETUTH HA TOCTABJICHHBIA TEOPETUUECKUIA BOIIPOC

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TUIIOBBIE PELICHUS CUCTEM, 1.HaTepdepeHIys 371eKTPOMarHuTHBIX BOJIH.
IIPOBOJIUTH KOMIUIEKCHBIM aHaINU3 WuTepdepeHus MOHOXpPOMAaTHIECKUX BOJIH.
HaHOPa3MEPHbIX cucTeM u WuTepdepeHus 371eKTpOMarHUTHBIX BOJIH Ha
YCTPOMCTB Ha OCHOBE IJIOCKONAPAJIJIEIbHON ITACTUHE.

COBPEMEHHOM ONTO3JIEKTPOHUKH 2.UnTeppepomerp Maiikenbcona. [Tpuniun pabotsl u

OCHOBHBIE CBOMCTBA.

3.Uuatepdepomerp ®abpu-Ilepo. [Ipuniun padboTer u
OCHOBHBIE CBOMCTBA.

4. Tudpaxuus snekrpoMarautTHoro noss. [Tpunnun
I'tolirenca.

5. ludpakius IOCKOH AIEKTPOMAarHUTHON BOJIHBI Ha
IIJIOCKOM ILIEJIN ¥ KPYTJIOM OTBEPCTHUHU.

6.brvxHsS ¥ 1anbHsSA 30HBI AU(PAKLIUY.
7.VICTOYHUKHM 3JIEKTPOMaruiuTHOro noJjisi. Henaszepueie n
JIa3epHbIE UICTOYHUKH.

8.M3nmyyenue ancam6uist nunoneit. CTaTuctTuka
W3ITy4eHusl aHCcaMOJIsl HE3aBUCUMBIX OCHUIIISITOPOB.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoneHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-3. IloBepXHOCTHBIE IJIA3MOHBI

®opmbl peaausanum: YcrHas popma
Tun koHTpoABLHOr0 Meponpusitus: Kommoksuym
Bec konTposbHOro meponpusitusi B BPC: 25




IIponenypa npoBeaeHnst KOHTPOJILHOr0 MeponpusaTus: Komioksuym

Kpartkoe cogep:xxanue 3aganus:
OTBETUTH HA MOCTABJICHHBIN TEOPETUUECKUNA BOIIPOC

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMmeTs: OPOBOAUTH  PACUEThI 1.KBanToBas mpupoaa 31eKTpOMarHuTHOTO IOJIA.
3¢ (HEeKTUBHOCTH TUTIOBBIX [TonsiTre o poroHax.
HAHOTEXHOJIOTUYECKUX YCTPOMHCTB 2.KorepeHTHbIE HCTOUHUKH 3JIEKTPOMArHUTHOTO MOJISI.
COBPEMEHHOM ONTOIEKTPOHUKHU OCHOBHBIE XapaKTEPUCTUKH.
3.CrnoHTaHHOE U BBIHYXJIECHHOE U3JIy4YE€HHUE B KBAHTOBOM
CUCTEME.

4.Cuctema ¢ AByXypOBHEBBIMU SHEPTETUUECKUMHU
COCTOSIHMSIMU; CIIOHTAHHOE U BBIHYKJICHHOE
MIOTJIOLEHUE U UCITyCKaHHE.

5. KoaddurmenTsl DUHINTEHHA U UX TPAKTOBKA.
6.lHBepcHas HaCcEeIEHHOCTh U €€ OCHOBHBIE CBOWCTBA.
7.271eKTPOMAarHUTHOE T10JI€ B BEILIECTBE

8.30HHAas KapTUHA TBEPABIX TEI

9.Hocurenu 3apsiia B MeTayiax ¥ NOJyNpOBOJHUKAX

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1neHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIHHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-4. CoBpeMeHHBIE TBEPAOTEIbHbIC HCTOYHUKH CBETa

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusiTus: Koinoksuym

Bec koHTpObHOrO0 Meponpusitusi B BPC: 35

IIpouenypa npoBeaeHnsi KOHTPOJILHOI0 MeponpusaTusa: Komioksuym

Kpartkoe cogep:xxanue 3aganus:
OTBETUTH HA TOCTABJICHHBIA TEOPETUYECKUI BOIIPOC

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMeTh: moaduparb KOMIIOHEHTHI 1.®usuka nazepoB. OCHOBHbBIE CBOWCTBA U KPUTEPUU
COBPEMEHHOM ONTOIIEKTPOHUKU U CYILLIECTBOBAHMS JIA3EPHOIO U3ITYyYCHUS.
MPOBOJAUTH X PACYET 2.YcnoBus J1a3epHOU TeHepanuu U ycuiaeHus. OCHOBHbIE

IIPUHLUIIBI YCTPOMCTBA JIA3€POB.
3.OCHOBHBIE XapaKTEPUCTUKH JIA3€POB U JIA3EPHOTO




U3ITy4eHUS.

4.1lepBblil TBEpAOTENBHBIN JIa3€p U €T0 YCTPOICTBO.
5.Coco0sI co3/1aHMsI HHBEPCHOW HACEJIEHHOCTH.
[TonsiTue 0 HaKayke U ee BUJaX.

6.AKTUBHas Ja3epHas cpena u ee cBorcTpa. [Ipumepsl
AKTUBHBIX JIA3€PHBIX CPE/I.

7.Knaccudukauus nazepoB. OCHOBHbIE XapaKTEPUCTUKH
pU KJIaccu(UKAIUH.

8.IIpumepsl paznuuHbIiX Ja3epoB. KpaTkoe onucanue u
PEXKUMBI.

9.Bo3zneicTBrE J1a3epHOTO U3TyYEHHS Ha BEIIECTBO:
TETJIOBBIE U HETETIIIOBBIE AP PEKTHI

10.KapTa pe>xMMOB B3aMMO/ICHCTBHS BEILIECTBA U
JA3€pHOTO UBIIYYECHUS

11.TemnoBoe nelcTBUE JA3EPHOTO U3ITYYEHUS
(HEpe30HaHCHOE B3aMMOJICHCTBUE JIa3€PHOTO JIyda C
BEILIECTBOM)

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO




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

IIpumep Onsiera

1. VYpaBuenus Makcsenia B Bakyyme. OCHOBHBIC BETMUUHBI U (PU3NUECKASI TPAKTOBKA.
2. Koaddurmentrsr DitHIITEITHA ¥ KX TPAKTOBKA.
3. BexTop 3nexTprueckoro noss 3aJaH MI0CKOW MOHOXPOMAaTHYECKOM (rapMOHUYECKOM )

BOJIHOM BUIA

E :ED exp f(rﬂf—ﬁ")

- -
BekTopsl E, 1 k nexar B IIIOCKOCTH XZ. 3alMCaTh KOMIUICKCHBIE U JICHCTBUTEILHBIC
BBIPKEHMS POEKIINI MOJIEH JIEKTPUUECKOr0 M MArHUTHOIO T0JIs1 HA HAPABIICHUS X, Y, Z JJIA
BOJIHBI B BaKyyMe.

IIpoueaypa nposenenust

DK3aMeH MPOBOAUTCS MO OMJIeTaM U MpearnosaraeT OTBET CTY/ICHTA Ha MOCTaBJIEHHbBIE BOMPOChl. K
Hayally 3a4yeTa C OLEHKOM IMpenojaaBaTellb MNOATOTaBIMBAET CIEAYIOLUIUE JOKYMEHTHI: -
SK3aMEHAIlMOHHBIE OWJIEThI; - HarJIAIHbIE TOCOOWs, MaTepuaabl CIPABOYHOTO XapakTepa,
HOPMAaTUBHBIE TOKYMEHTHI U 00pa3Libl TEXHUKH, pa3pelIeHHbIe K UCIIOIb30BAHUIO HAa SK3aMEHE;

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: NJ-4nx-2 CnocobeH mpuHUMAaTh U 0OOCHOBBIBAaTh KOHKPETHBIE
TEXHUYECKHE PELICHUs IIPU BBIOOPE CXEMHBIX pelleHUi 1 000pyA0BaHUS ISl HAHOPa3MEPHBIX
YCTPOICTB

Bonpocel, 3aganus
1.Haittu umnynsc equHUIB 00bemMa M 1osist TIIOCKON BOJTHBI, €CJTH HAPSXKEHHOCTh
anekTpudeckoro mnous cocrasnser 1000 B/m.
2.IlonsiTHE 00 37E€KTPOMAarHUTHOM noJjie. OnrucaHue U OCHOBHBIE XapaKTEPUCTUKH.
3.YpaBHenust Makceina B Bakyyme. OCHOBHBIE BETUYMHBI U (PU3NYECKas TPAKTOBKA.
4.0nucanue IeKTPOMArHUTHOTO TIOJISI C TIOMOIIBIO TTOTeHITHaoB. [ToHATHe 0 KanTnOpoBKe
MOTEHIUAJIOB.
5.3aKOH COXpaHEHHUs SHEPTUH dJIEKTPOMArHuTHOro 1noJjsi. Bekrop IloiinTuHTA.
6.I'enepatius 3J1eKTpPOMAarHUTHBIX BOJH. M3myuenue qunos.
7.'apmonnueckre KoneOaHus AUIMOISI U HAaIPABJIEHHOCTb U3ITyYEHUSI.
8.PamnanmnonHoe 3aTyxanue KoJieO0aHui JUTIOJIA.
9.PacnipocTpaHeHue 3JIEKTPOMAarHUTHOTO TI0JI B BAKyyMe.
10.I1nockue 3IeKTPOMArHUTHBIE BOJIHBI B BAKYYME.
11.MoHoxpomaTH4ecKue I0CKUE 3JIEKTPOMAarHUTHBIE BOJHBI B BAKyyMe.
12.TTongapu3zannsi MOHOXPOMATHYECKUX TIIOCKUX 3JIEKTPOMArHUTHBIX BOJIH
13.OnnunTudeckas, Kpyropasi 1 JIMHEWHAs MOISPU3ALUN 3IE€KTPOMArHUTHBIX BOJIH.
14.HeMOHOXpOMAaTHYECKOE 3JIEKTPOMAarHUTHOE NoJje. EcTrecTBeHHas MOsIpU3anusl.
15.nTepdepeHtus 3IeKTpOMarHuTHEIX BOJIH. IHTepdhepeHIIrsl MOHOXPOMATHYECKIX BOJIH.
WnuTepdepenius 31eKTpOMarHUTHBIX BOJIH Ha IUIOCKONapaslieIbHON MIaCTHHE.

10



16.MuTepdepomerp Maiikenbcona. [Tpuniun paboTsl 1 OCHOBHBIE CBOICTBA.
17.Nuatephepomerp @adbpu-Ilepo. [Ipunaiun paboTel 1 OCHOBHBIE CBOMCTBA.

18.Judpakuus snekrpomarHuTHOTO nosist. [Ipunnumn [olirenca.

19. Indpakims mIOCKOH AIEKTPOMAarHUTHON BOJIHBI Ha TUIOCKOM IEIH B KPYTJIOM OTBEPCTHH.
20.bavkHSISL 1 JATBHSS 30HBI TU(PaKIUH.

21.VIcTOYHMKY 3JIEKTPOMarHUTHOTO noJisi. HenazepHsbie U j1a3epHble HCTOUHUKH.

22 Vz3nyuenne ancamOst qunoneid. CTaTuCTHKA U3ITy4eHHs aHCaMOIIs HE3aBUCHMBIX
OCLMJUISITOPOB.

23.KBaHTOBAas MPUPO/IA IEKTPOMArHUTHOTO 1oJist. [TonsiTue o hoToHax.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHU I
1.BekTop 35€KTpruecKoro noJis 3aJaH MI0CKOM MOHOXPOMAaTHYECKOH (rapMOHUYECKOM )
BOJIHOM BUIA

E= ED exp| i(crf — 5’*’)

- -

BekTopsl E, 1 k nexar B IIIOCKOCTH XZ. 3alACaTh KOMIUICKCHBIE H JICHCTBUTEILHBIC
BBIPKEHMS POEKIIMI MOJIEH 3JIEKTPUUECKOTr0 U MATHUTHOTI'O TOJISI HA HANPABIICHUS X, Y, Z JJIs
BOJIHBI B BaKyyMe.

2.HailTn uMIyJibC 31€KTPOMArHUTHOIO 1OJIsS BUJA

E= ED exp| i(wrf — Ef)

B o0beMe 1 M3, ecniu BeTM4MHA HANPSDKEHHOCTH 1oJist paBHa Ey = 1kB/M; 5kB/M
3.Haiitu 3Hepruo miockon 3MeKTPOMArHUTHOM BOJIHBI, €CITM HANIPSDKEHHOCTh 3JIEKTPUYECKOTO
nons octasisier 1000 B/m.

- -

4.IlonyunTts BeIpaskeHus i nosiel Ey u Hy cTosuelt BoJHBI B Bakyyme. UeMy paBeH CABUT
¢a3 mexay nonsmu? M300pa3ute MOMEHTaIbHBIE CHUMKH TOJI€H B Pa3IUUHbIE MOMEHTHI
BPEMEHU.

5.HemoHOXpoMaTHU€ECKOE 3JIEKTPOMAarHUTHOE noje. EcTecTBEHHAas MOspr3anus.
6.Andpaxmus snexrpomarautHoro nois. [Tpunmun [foiirenca.

7.KBanToBas mpupoja nekTpoMaruuTHoro noss. Ilonstue o GpoToHax.

8.0nucanue KBaHTOBOI'O 3JIEKTPOMArHUTHOTO 1oJisi. DOTOHBI M UX XapakTepucTuku. Yucna
3aI0JIHEHHUS.

9.KorepeHTHbIE UCTOYHUKH AJIEKTPOMATHUTHOTO 10JIs1. OCHOBHBIE XapaKTEPUCTUKH.
10.CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YEHHE B KBAHTOBOW CUCTEME.

11.Koapdurments! JiHIITEHHA U UX TPAKTOBKA.

2. Komnerenunsi/Muaukarop: MJI-3nk-3 CnocodbeH npoBoUTh KOMIUIEKCHBII aHAITN3
HAaHOPA3MEPHBIX CUCTEM U YCTPONCTB KaK YaCTH SHEPreTUYECKON CUCTEMBI

Bomnpocel, 3axanus

1.BexTop 31eKTpruuecKkoro noJis 3aJaH MIOCKOH MOHOXPOMAaTHYECKOH (rapMOHUYECKOM )
BOJIHOH BHIIa

E= ED exp| i(wrf — E.“F)
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> 5
BexkTops! E 1 k JexaT B IJIOCKOCTH XZ. 3aMucaTh KOMIUICKCHBIE U ICHCTBUTEIIbHBIC
BBIPAXEHUS IPOEKIUI MOJIEH AIEKTPUUYECKOT0 U MarHUTHOT'O TI0JIS1 HA HAIPaBJICHMUS X, Y, Z JUIS
BOJIHBI B BaKyyMe.

2.BexTop 3JeKTPUYECKOr0 M0JIs 33J1aH MIOCKOM MOHOXPOMAaTHUECKOM (TapMOHUYECKOMN )
BOJIHOM BUIA

H= I:fn exp f(c’ﬂf—E}T)

> >
Bekropsl Hy 1 k nexar B INIOCKOCTH XZ. 3allucaTh KOMILJIEKCHBIE U ACHCTBUTEIbHBIC
BBIPQXECHUS POEKIUI MOJIEH 3IEKTPUUECKOTO U MAarHUTHOIO I10JIs1 HA HANPABJIEHHUS X, Y, Z JUIS
BOJIHBI B BaKyyMe.

3.0uenuTh mMUpuHY HHTephepeHIMOHHOM moock! Al, eciiu paccrostaue d Mmexxay mensmu S1
u S2 paBHO 1 MM, a paccTosiHHUE OT Imeliel 10 dkpaHa D coctasisier L =1 m.

4.HaiiTu UMITyJIbC 3JIEKTPOMArHUTHOTO I0JI BUJA

E :ED exp f(rﬂf—ﬁfj

B 00beMe 1 M3, eciii BelMuMHA HANPSOKEHHOCTH 1Mo paBHa E, = 1kB/M; 5kB/m
5.HaiiTu 3HEepTHUI0 TUIOCKON 3JIEKTPOMArHUTHOM BOJIHBI, €CITU HANIPSDKEHHOCTD AJICKTPUYECKOTO
nois octasisier 1000 B/m.

- -

6.ITonyunTs BelpaxeHus ams nomueit Ey u Hy crosdeil BOIHBI B BakyyMe. UeMy paBeH CIBUT
¢da3 mexay noiasimu? 1300pa3ute MOMEHTaIbHbIE CHUMKH TOJIEH B pa3IM4Hble MOMEHTBI
BpPEMEHH.

7.KorepeHTHbIE UCTOYHUKH 3JIEKTPOMATHUTHOTO 10Ji1s1. OCHOBHBIE XapaKTEPUCTUKH.
8.CIIOHTaHHOE M BBIHYKJIEHHOE U3JTy4YE€HUE B KBAHTOBOW CUCTEME.

9.Koadpdunnentsr SHHIITEHHA U X TPAKTOBKA.

10.1{HBepcHast HaCEJIEHHOCTh U €€ OCHOBHBIE CBOICTBA.

11.0nTHyeckue pe3oHaTop U €ro OCHOBHBIE CBOMCTBA.

12.@usuka nazepoB. OCHOBHBIE CBOMCTBA U KPUTEPUU CYIIECTBOBAHHUS Ja3€PHOIO U3ITyUEHUS.
13.YcnoBus na3zepHoii reHepaiuu 1 ycuiaeHuss. OCHOBHBIE MPUHIIMITHI YCTPONCTBA Ja3€poB.
14.OcHOBHBIE XapaKTEPUCTUKHU Ja3€POB U JIA3EPHOTO U3IIyUEHUS.

15.Crioco6s1 co3ianusi ”HBEpCHOM HaceraeHHOCTH. [loHsATHe 0 HaKauke U ee BUjax.
16.AxTuBHas na3epHas cpefa u ee cBoicTBa. [IpuMepbl akTUBHBIX JIa3€PHBIX CPE.

17 . Knaccuduxanus nazepoB. OCHOBHbIE XapaKTEPUCTUKHU MPU KIaCCUPUKAIIH.
18.Bo3neiicTBHE 1a3epHOTr0 U3Ty4EHHUS Ha BEIIECTBO: TEIIOBBIE U HETETIJIOBbIE A PEKThI
19.KapTa pe:xuMOB B3aUMOEMCTBHSI BELLIECTBA U JIA3EPHOTO U3JIyUYEHUs

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.OuenuTs mmpuHy HHTEpPEepeHITOHHON TToIock Al, ecnu pacctosaure d Mexay miensivu S
u S2 paBHO 1 MM, a paccTosiHUE OT ILenel 10 3kpana D coctaBiseT L = 1 m.
2.YpaBHeHust MakcBena B Bakyyme. OCHOBHBIE BETUYMHBI U (PU3MUECKAsT TPAKTOBKA.
3.3aKOH COXpaHEHMs SHEPTUHU IEKTPOMAarHuTHoro noiis. Bekrop [loiiHTHHTrA.
4.T'apMoHMYeCcKHe KOJIeOaHUs TUIIOJS M HAlIPaBICHHOCTh U3JIy4EHUS.
5.MoHOXpOMaTHYECKHE TIIOCKHUE AIEKTPOMAarHUTHBIE BOJIHBI B BAKyyME.
6.Untepdpepomerp ®adpu-Ilepo. [Ipuniun paboTsl 1 OCHOBHBIE CBOICTBA.
7.®u3nka nazepoB. OCHOBHbBIE CBOMCTBA U KPUTEPUU CYLIECTBOBAHUS JTA3€PHOI0 U3ITYyUEHHUS.
8.AKTHBHas Ja3epHas cpela u ee cBoiicTBa. [IpuMepbl akTUBHBIX JIa3€pHBIX CPE.
9.Bo3zeiicTBuUe Ja3epHOr0 U3YUYEHUs Ha BELIECTBO: TEIUIOBBIE U HETEIIOBBIE 3()(HEKTHI
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BEpHO. B yacTu marepuana ecTh HE3HAUYNUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHAs 4acTh 3a/IaHUs BHIMOJIHEHA BEPHO. Ha BOIIPOCHI YTIyOJIE€HHOTO YPOBHS

1I1. IIpaguna évicmasnenus umozo8o0i OyeHKu no Kypcy
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