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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

HCHI/I OCBOCHHUA JUCHUIIIINHBI:

OBJIaI[eHI/Ie TCOPCTUUCCKUMU OCHOBAMU 3JICKTPOAUHAMUKH, BOJIHOBOH U FeOMeTqueCKOfI OIITHUKH,
HGO6XOI[I/IMI:IMI/I AJIg PCIICHUS MPUKIIAIHBIX 3a1a4 HpO(beCCI/IOHaHLHOI\/'I ACATCIBbHOCTH.

3a1aun TUCITUTIIIUHBI:

dopmupoBaHue 6azuca 0CBOEHUs 001enpodheCCHOHANBHBIX U CIEIUATBHBIX JUCITUIUINH, pa3BUTHE
WH)KEHEPHOTO MBIIIJICHUS U CHOCOOHOCTH K aHAIK3Y 3a7a4 MPoPeCCHOHAIBHOM JEATEILHOCTH Ha OCHOBE
00IIIeHayYHBIX, MATEMATHICCKUX M (PU3HUUECCKUX IMPUHIIUIIOB

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 M CHHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH JOCTUKEHHUS] KOMIIeTeHIUI

Kox u naumenoBanue Kon u HaumenoBaHue [Tnanupyemsble pe3ynabTaThl O0yYEHUS 1O
KOMIIETEHIINH MHAMKATOPa TOCTHKEHUS JTUCIUILINHE, 00eCeunBaloIne TOCTIKEHNE
KOMIIETCHIINU IJIaHUPYEMBIX pe3yinbTaToB ocBoeHust OITOIT

OIIK-1 Cnocoben pemats | OITK-1.1 OcymectBisier coop | 3HaeT

3a/1a4¥ MPOPECCHOHATBHOMN | ICXOTHBIX TaHHBIX JJIs
JIEATEIIbHOCTH TPUMEHSIS pEeLIECHHS TPOU3BOICTBEHHOM

METO/bI MOJICTIMPOBAHUS,  |3a/1a4H
MaTEeMaTH4ECKOr0 aHaIN3a,
€CTeCTBEHHOHAYYHBIEC U
OOLIEMH)KEHEPHBIE 3HAHUS

OOmme ¢u3nueckue MNPUHLIUIBI H3ITyYCHHS,

pacrupocTpaHeHUs u IOTJIOIEHUSA
SJICKTPOMArHMTHBIX BOJH

ymeer

Ha OCHOBE o0mmx IIPUHIUIIOB

ONITUMU3NPOBATH C60p HUCXOOHBIX AAHHBIX OJIA

peLIeHHs POU3BOACTBEHHOM 3aa4

BJIajieeT

HaBpikamu  cucremaTus3auuyd — MOJYYEHHBIX
HCXOJHBIX JAHHBIX

OIIK-1 Cnocob6en pemats | OIIK-1.2 OcymecTsusiet 3HaeT
3a/1a4¥ POPECCUOHANBHOMN | BBIOODP pelIeHUs @dyHaamMeHTadbHble (U3NYECKHE 3aKOHBI B
JESATEIbHOCTH NIPUMEHSIS IIPOM3BOJICTBEHHOM 3a]jauu 00J1aCTH 3JIEKTPOIMHAMUKHU U ONITUKH
METO/Ibl MOJIETTUPOBAHUS, ymeer
MaTeMaTUYeCKOro aHaju3a, [TpumeHsTh 3HAHUS (PU3MUECKON TEOpPUU pU
€CTECTBEHHOHAyYHbIE U COCTaBJICHUU anroputMa pelieHus
OOLIeMH)KEHEPHbBIE 3HAHUS npodeccuoHanbHON 3a1aun

BJajJeeT

3HaHUSIMU J0CTAaTOYHBIMHAU JJIA BEpPHOI'O
BbIOOpPAa ONTHUMAJIBHOTO AJITOPUTMa pEIICHUS
npodeccnoHanbHOM 337241

OIIK-1 CnocoGen pemats | OIIK-1.3 [Ipumenser 3HaeT

3aauu Npo(ecCHOHANbHOM | COOTBETCTBYIOIIMMA ®dusznueckue  MOPUHLUNBI  YCTpOWCTBA U
NeSITeIbHOCTH IPUMEHSS [ MaTeMaTHYecKuil n(uim) (bYHKIIMOHUPOBAHUS ONITUYECKUX
METO/Ibl MOJIEJIMPOBAHUS, | €E€CTECTBEHHOHAYUHBIH METOA U3MEPUTENIbHBIX NMPHUOOPOB U CUCTEM CBS3H U
MaTeMaTHYeCKOT0 aHAJIN3a, |JIs pelieHUs] KOHKPETHOM HaBUTAI[UH

€CTeCTBEHHOHAYYHbIE U npodecCHOHATBHOM 3a/1a4H ymeeT

00IIenH)KEHEePHBIC 3HAHUS OpueHTHUPOBATHCS B (G YHKIIMOHATBHBIX
OCOOEHHOCTSIX M BO3MOXKHOCTSAX ONTHYECKUX
W3MEPUTEIIbHBIX MMPUOOPOB M HABUTAIIMOHHBIX
CHCTEM HCIOJIb3yeMBbIX B MPOQECCHOHATHHOM
JIeATEIIbHOCTH

BJIA/IEET

Nudopmanueir HeoOX0AUMONW M JOCTATOYHOU
JUIT  BBIOOpA ONTHYECKUX H3MEPHUTEIbHBIX
YCTpOWCTB, HamOoJiee TMOIXOMAIIUX  JIsS
MIPUMEHEHUS B npodeccuoHaTbHOM
JIeITeIIbHOCTH




3. Yka3aHue MecTa JUCHUILVIMHBI (MOYJIAA) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpamMMbl

JanHas qucuuruinHa (Moayiib) BkitodeHa B biok «/Iucuumnunsl, monynu» b1.0.15 ocHoBHOIM
npodeccuoHaIbHOM 00pa3oBarenbHOM nporpammsl 21.03.02 3emieycTpoiCTBO U KaIaCTPhl U OTHOCUTCS K
00s13aTeNIbHOM YacTH y4eOHOr0 TUIaHa.

Ne Ko u HauMeHOBaHWE HHIUKATOPA
[TpenmmecTByromue TUCIUTIIHHBI
I/ JIOCTYDKCHUS KOMIICTCHIIMH
1 |HuadopManroHHbIE TEXHOJIOTHH YK-1.1, VK-1.2, VK-1.6, OIK-9.1,
p OI1K-9.2, OIIK-9.3
2 |KoHuenmuu COBpEMEHHOTO €CTECTBO3HAHUS OIIK-1.3
3 |BBenenue B crieMUaIBLHOCTH OIIK-7.1, OIIK-7.2
JIst u3ydeHus TUCIUIUIMHBI 00YJaroIrecs: JOKHBI:
JomxeH 3HaTh:
- OCHOBHBIE UCTOYHHUKH MpodhecCHoHaTbHON HHPOPMAIIMH, BKITIOUYas AJICKTPOHHBIC 0a3bl TAHHBIX;
- OCHOBHBIE BHJIbI HHTEPHET-PECYPCOB M POJIb 3TUX PECYPCOB IS PO ECCHOHATHHON
JIeTEIIbHOCTH;

JlomkeH ymeTs:

- HCII0JIb30BaTh HEOOXOIUMBIE MATEMATHUECKUE METO/IbI U HHCTPYMEHTAIIbHBIE CPE/ICTBA IS
pelIeHus TPUKIIAIHbIX 3a/1a4
paboTaTh ¢ HH()OPMALIMOHHBIMU PECYPCaMU B TTI0OATBHBIX KOMIIBIOTEPHBIX CETIX

- BBIOMpaTh ONTHUMAJIbHBIC METO/IbI TIOMCKA U 0TOOpa HHGOPMAIIMK B COOTBETCTBHH C ITOCTABJICHHON
3a7a4ei;

- CUCTCMATHU3HUPOBATDH I/IHCI)OpMaI_II/IIO;

- HCIIOJIB30BAaThb H606XOI[I/IMLIC MaTeMaTUYICCKNUEC METOAbI U HHCTPYMCHTAJIbHBIC CPCACTBA JIA
peUICHUA MMPUKIAAHBIX 3aa4;

- p33pa6aTLIBaTB AJIrOPUTMBI PCIICHUA ITOCTABJICHHLIX 3aaa4

HOJ’I)KGH BJIaACTh:

METOJIaMU TIOUCKa, XpaHeHusl U 00padoTku nHpopmanuu, TpeOyeMou AJis peleHus! MOCTaBICHHON

3a1auu
Ne Tocie S — Kon v HanMeHoOBaHMe HHAMKATOpa
/o FYTOIIHE JUCH JIOCTHKEHUS KOMIIETEHIIUU
1 |3emmeverpoiicrso IK-3.1, I1K-3.2, T1K-3.3, TIK-3.4,
erP MK-3.5, [IK-3.6
OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK
2 |Teorpaduyeckne nHPOPMALMOHHBIE CUCTEMBI

-4.4, OIIK-4.5, TIK-2.5

OIIK-3.1, OIIK-4.1, OIIK-4.2, OIIK

3 |l'eonesnyeckas npaktuka. Yacts 2 -4.3, OIIK-4 .4, OIIK-4.5, I1K-1.3,
I1K-1.4, IIK-1.5, TIK-1.7
OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK
-7.4, TIK-1.1, IIK-1.2, TTK-1.8, TIK-
4 | Texnonmornueckas nmpakTtuka. Yactp 1 1.9, IIK-2.1, T11K-2.2, TIK-2.3, TIK-
2.4, TIK-2.5, TIK-3.1, [TIK-4.1, TIK-
4.2, TIK-5.1
5 NudopmannoHHBIe TEXHOJIIOTHH B 3eMJICYCTPOHCTBE U TIK-1.7, TIK-2.4, TIK-2.5
KaJIaCTpax
5 doTrorpaMMeTpus U TUCTAHITHOHHOE 30HIUPOBAHUE TIK-1.4, TIK-2.5
TEPPUTOPUHN
OIIK-3.1, OIIK-4.1, OIIK-4.2, OIIK
7 |T'eone3nyeckas npaktuka. Yacts 3 -4.3, OIIK-4.4, OIIK-4.5, T1IK-1.3,
I1K-1.4, IIK-1.5, [IK-1.7, TIK-3.2
8 |[IpuknanHas reoae3us I1K-1.5, IIK-3.2




9 [Coznmanue nudpoBLIX MaTPUIl MECTHOCTH

TIK-2.5, TIK(L))- 1.1, IIK(L0)-1.2, [IK
(I])-1.3, TIK(I)-1.4

udposoe kaprorpadupoBaHue TEPPUTOPUU U

TIK-2.5, TIK(IT)-1.1, IK(IT)-1.2, TIK

10 MOJICIIMPOBAHNE OOBEKTOB HEABUKUMOCTH (ID)-1.3, TIK(11)-1.4

11 Kaprorpado-reoaesndeckoe obecneueHrne KagacTpoBOi OITK-6.1, OTTK-6.2, OTTK-6.3
NeATeIIbHOCTH

12 [Ipumenenue rio0anbHBIX HABUTAMOHHBIX CITYTHUKOBBIX IIK-1.3, IIK-1.4, IIK-1.5, I1K-1.7,

CHUCTEM B 36MJIEYCTPOUTEIIBHON U KAJACTPOBOM JIESITENBHOCTH

[1K-3.2

13 [OcHOBBI HayYHBIX HCCIIETOBAHUI

OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK
-5.4

14 | Kaprorpado-reonesndeckoe odecrieueHne 3eMIeyCTpOHCTBA

OIIK-6.1, OIIK-6.2, OIIK-6.3

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX eIMHULAX C YKa3aHHEM KOJMYeCTBA aKaJeMUYeCKUX
4acoB, BbIIE€JEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yaloluxcs ¢ npenojaBaresieM (10 BUaamM y4yeOHbIX
3aHATHH) M HA CAMOCTOSATEIbHYIO Pa00Ty 00y4aK0IIHXCS

Cemectp
N3 Hux yacel Ha
Bup yueOHOIt paboTh Beero MIPAKTUYECKYIO
4acoB 3
IOATOTOBKY
KonTakTHas padora 64 64
Jlextmonnsie 3ansatus (JIek) 32 0 32
[Ipaktuueckue 3anstus (Ip) 32 0 32
HWHast koHTaKTHasi paboTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIBTAIIMU TI0 KYpPCOBOU paboTe (TIPOeKTy),
KOHTPOJIBHBIM padoTam (PT'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (Clava 3a4era,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM padOThI
(mpoexTa); cmava KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO 0.95 0.95
(KoHCYNBTaIUS TIEpe/T SK3aMEHOM H cada ' '
Yachl HA KOHTPOJIb 8,75 8,75
CamocrositesibHast pabora (CP) 71 71
O011as TPY10eMKOCTH JUCHUTIITUHBI (MOTYJIs1)
4achl: 144 144
3a4eTHbIC eUHHIIBI: 4 4

5. Copep:xaHue IMCHUILIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 110 pa3/iesiaM (TeMaM) ¢ yKa3aHHueM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKAa/leMHYeCKHUX YACOB ¥ BUAOB YUeOHbIX 3aHATHH
5.1. TemaTrueckuii MiaH JUCHUILIMHBI (MOJTYJIs)

KonrakTtHast padora (1o yuyeOHbIM

3aHATHUSM), Yac.

Kon

No Pa3nesnsr nucMINIMHB

JIEKIIAHN

113

WHAWUKATOP

a
JIP Bcer
CP cero, JIOCTUKEHHU

Cemectp

BCETO

U3 HAX
Ha
TPaKTH-
YECKyI0
TOJIro-
TOBKY

13 HAX
Ha
TIpaKTH-
94ecKyIo
TOJIro-
TOBKY

BCETO

gac.
U3 HUX A

Ha KOMIIETEHI]
[paKTH- 0
94ecKyIo
TOJIro-
TOBKY

BCETO

1. |1 pa3men. DnexkrpuuecTBo U

MarHeTusm

1.1. [ OnexrpocraTuka. 311

OIIK-1.1,
3 6 OIIK-1.2,
OIIK-1.3




OIIK-1.1,

1.2. | ITocTOSHHEBIN TOK. 6 OIlK-1.2,
OIIK-1.3
MarauTHOe 1oJie B BaKyyMe. OINK-1.1,
1.3. 6 OIIK-1.2,
3akon buo-Casapa-Jlamnnaca. OIK-13
. OIIK-1.1,
14 JleficTBHe MarHUTHOT'O T10JI Ha 5 OIK-1.2
JBUOKYIIHECS 3aps/Ibl U TOKH. OITK-1.3
OIIK-1.1,
1.5. [ DnekTpoMarauTHas WHIYKITHS. 5 OIIK-1.2,
OIIK-1.3
OcHoBbl Teopuu Makceiuia OINK-1.1,
1.6. 6 OIIK-1.2,
JUTSL DJIEKTPOMArHUTHOTO TTOJISL. OITK-1.3
DneKTpOMarHuTHbIE KoJieOaHus OINK-1.1,
1.7. 7 OIIK-1.2,
Y BOJIHBL. OIK-1.3
2. |2 paznmen. U3znyuenue cBera.
Crtpoenue atoma
TerioBoe U3IIy4eHHE U €TO0 OINK-1.1,
2.1. 7 OIIK-1.2,
3aKOHBI. OIK-1.3
OIIK-1.1,
2.2. | Bremnuit potorddexr. 6 OIIK-1.2,
OIIK-1.3
23 Mopens aroma bopa- 8 83?:1%:
Pesepdopna. OIMK-1.3
3. |3 pa3nen. BonHoBas onTuka
OIIK-1.1,
3.1. | UnTepdepenuus caera. 9 OIIK-1.2,
OIIK-1.3
OIIK-1.1,
3.2. | ludpakuus cBera 6 OIIK-1.2,
OIIK-1.3
BsaumozeiicTBue cBera ¢ OINK-1.1,
3.3. BEIIECTBOM 6 OINK-1.2,
' OIIK-1.3
4. |4 paznen. ['eomerpuyeckas
ONTHKA
BoaHOBEIE CBOMCTBA CBETA U OIIK-1.1,
4.1. [3aKOHBI TeOMETPUIECKON 10 OIlK-1.2,
OIITHKHU. OIIK-1.3
OIIK-1.1,
4.2. | OtpaxkaTenabHble IPU3MBI 8 OIIK-1.2,
OIIK-1.3
Coepudeckre u achepruecKne OIK-1.1,
4.3. 8 OIIK-1.2,
3epKajia v JTUH3BI OTK-1.3
OIIK-1.1,
4.4. | AGeppauus U XpoMaTHU3M. 9 OIIK-1.2,

OIIK-1.3




BookoHHas onTHKa OIK-1.1,
45 aJlMeHTHAs omTHKa 311 ! 3 5 |OIK-12,
p . OIIK-1.3
Pabora ontrueckoro mpubopa OIIK-1.1,
4.6. | cOBMeCTHO c ria3oM 4deioBeka. | 3 | 4 2 6 12 OIIK-1.2,
dotorpadus. OIIK-1.3
5. |5 paznen. Kontpoas
OIIK-1.1,
5.1. | 3auér c oneHkoi 3 9 OIIK-1.2,
OIIK-1.3
5.1. Jlexnuu
Ne | HaumenoBanue pazaena N
N HaumenoBanue u kpatkoe coaepkaHue JeKIun
pas3n Y TEMEI JICKI[IH
DNeKTpocTaTuKa
1 3 3akon Kynona. HanpsbxkeHHOCTB AsekTpudeckoro moiist. Pabora cu
JICKTPOCTATHKA. anekTpudeckoro nois. [lorenuman. CBsi3b MeXIy HANPSXKEHHOCTHIO MO
Y TTOTCHITUAJIOM.
IlocTOSIHHBIN TOK
2 IMocTOSHHBIH TOK. Cuna toka. [InmotHocTs Toka. DJIC. 3akon Oma. ConpoTHUBIIEHUE
poBoAHUKOB. PaboTa 1 MoiHOCTh ToKa. 3akoH Jxoynsa-Jlenna.
MarauTHoe ToJie B MarnuTHoe nojue B Bakyyme. 3akoH buo-Caapa-Jlannaca.
3 BakyyMme. 3akoH Buo- | OmbIT Opcerena. Maruutsoe noste. MarnuTHas HHAyKuus. 3akoH bro-
Casapa-Jlamnaca. Cagapa-Jlamnnaca. [1one npsiMOro u KpyroBoro TOKOB.
JeiictBre MarauTHOTO |/lCMCTBHE MArHUTHOTO MOJISL HA JABIKYIUECS 3apS/ibl U TOKH.
4 TI0JIS1 Ha JBIKYIIHECS 3akon Awmrepa. Cuna Jlopenna. J[BrmkeHne 3apsiKeHHBIX YacTHI] B
3aps/bl ¥ TOKH. MarguTHOM nojie. PaMka ¢ TOKOM B MarHMTHOM I1ojie. MarauTHBIA TOTOK.
DneKTpoMarHuTHasT MHIYKIIUS
5 DJIeKTPOMArHUTHAs 3akoH anekTpoMaruuTHoN nHAYKIuu ®apanes. [Ipasumno Jlenna.
VHTYKIHS. Camounnykuus. Buxpessie Toku. UHIyKTUBHOCTD KOHTYpa. B3anmnas
uHayknus. Tpanchopmartop.
OcHOBBI TEOpUU OcHoBbI Teopun MakcBeria Juist 3J1€KTPOMAarHUTHOTO MOJIS.
5 Makcseia s Buxpesoe anexrpuueckoe nosie. Tok cmenieHus. Y paBHeHus Makcsesia
AIIEKTPOMATHUTHOTO | VIS DJIEKTPOMArHUTHOI'O IOJIS.
OJIS.
DNeKTpOMarHuTHBIE KOJIEOAHUS U BOJTHBI
3 I"apmonnueckue konebaHus. DNeKTpOMarHuTHbIE KoeOaHusl.
7 HngpOMarHHTHHe KonebaTenbHblil KOHTYp. DJIEKTPOMarHUTHBIE BOJIHBI. BOJIHOBO# BEKTOP.
KOJICOAHMS M BOMHBL. | 3yenrpg 1 MMITYIIBC SIEKTPOMArHUTHBIX BoJTH. 11Tkana
AJIEKTPOMArHUTHBIX BOJIH.
TennoBoe U3IIy4eHHe U €ro 3aKOHbI
g TennoBoe U3TydeHHe U | XAPAKTEPUCTHKHU TEIIOBOTO U3iydeHus. 3akoH Kupxroda. 3akou
ero 3aKOHBL. Credana-bonbimana. 3akoH cmemenus Buna. @opmyna Panes-/>xunca.
®opmyina [Linanka.
Bueurnuit poroaddexr
9 | . 3akonbl BHeMIHeTo GoTodpdekra. YpaBHeHHEe DUHIITEHA 1151
el GOTOIPPEKT. | 4,105 ddexra. [pumenenue hoTosddexra. Macca i ummysbe hoToHa.
JlaBiieHue cBera.
Mopnens aroma bopa-Pesepdopna.
10 Monens atoma bopa- | JIuHei4aTsIit ciekTp atoma Bogopona. @opmyina baaemepa. Popmyita
Pesepdopaa. PunGepra. Iloctynater bopa. Ombitel ®panka u ['epra. Criektp aTroma
Boziopoa o bopy.




HNutepdepennus cpera.
[ToHsATHE O KOPIYCKYISPHO-BOJTHOBOM Jyann3me. KorepeHTHbBIE BOTHEI.

11 | Vntepdepenuns CBETA. |y ¢ oppe makcumyma i Mu-HIMyMa HETepdepenimn. Murepbepenis B
ToHKHX TieHKax. Kombia Hetorona. [Ipumenenus uatepdepeHimm
Judpakuus cBeTa
[Tpunnun [Moiirenca-®penens. 3oub Openens. dudpakuus Openens Ha
12 Hudparuys ceeta KpYTJoM oTBepcTuu U nuc-ke. Judpakuusa Opaynrodepa Ha 1meIu.
JudpakionHas peeTka.
B3auMoeiicTBre cBeTa C BEIIECTBOM.
BzanmoeiictBue cBera | ECTECTBEHHBINM U MOIAPU30BaHHbIN CBET. 3aKOH Maioca. 3aKoH
13 C BEILIECTBOM. Bbprocrepa. JIBoiinoe nyuenpenomiienue. Jucnepcus csera. [lornomenue
ceera. Paccesnue cpera.
. BonnoBbie cBoiCTBa CBETA U 3aKOHBI FTEOMETPUUYECKON ONTUKH.
BonHoBEIe CBOHCTBA [Tpunuun @epma. 3aKOHBI OTpaKEHUS U IperoMieHus ceera. [loaHoe
14 CBCTA H 3aKOHBL BHYTPEHHEE OTPaXKEHUE U ero npuMeHeHre. OnTuyecKue MaTepuabl.
TCOMCTPHHICCKON IInockonapannenbHas miacTuHa. Ilnockue 3epkana. M3obpaxkenue B
OTTHKH. IITOCKOM 3epKane. OTpakeHne OT HECKONBKHUX TIIOCKHX 3epKall.
OtpaxaTesbHbIE IPU3MBbI
15 OtpaxarenbHble [Ipu3MbI ¢ OTHUM U ¢ MHOTOKPATHBIM OTpa)K€HHEM. [Ipu3mebl ¢ KphIlei.
IPU3MEI [Tpusmennsie cucteMbl. Kitnabs. Bpamaromuecs n nepeMeraronmecs
KJIUHbSI. AXpOoMaTH3alus KIMHHEB
Cdepuueckue u achepruieckue 3epkajia u JUH3bI
Cdepreckue n @opMyIIbl UACATBHON ONITUYECKON CUCTEMBI I 3epKall. TOHKas IuH3a.
16 | achepuieckue seprana Cdepuueckue u achepuueckue TuH3BL. L[MTHHAPHYECKIE U TOPHUECKHUE
Y JINH3BI -
Abeppalus 1 XpoMaTH3M.
Abeppanus u xpomatusM. Koma. AHaGeppalliOHHBIE TUH3BI C
17 Abepparys 1 acepUyeCKUMHU MOBEPXHOCTAMU. AHaOeppallMOHHbIE 3epKalbHbIC
XpOMATH3M. MOBEPXHOCTU. BHibI KOppeKIMu XpomaTui3Ma JuH3. CUMMETpUYHbIE
CUCTEMBI.
Bonoxonnas ontuka. | BonokoHHas ontuka. ['paarieHTHas onTuka.
18 ['pagueHTHAs ONTHKA. CsetoBoibl, JIunzer @penens. Pactposrie cuctembl. KoraeHcops
PaGota ontuueckoro mpubopa COBMECTHO C TJIa30M YeJIOBeKa.
Pa6ora ontuueckoro | Potorpadus. CrepeodoTorpadus u crepeon3zodpaxeHue.
19 npu6opa coBMecTHO ¢ |1 71a3 4enoBeka Kak onruyeckuii npubop. Octpora 3peHus. AKKOMOAALHS

I71a30M YeJIOBEKa.
®dotorpadus.

u anantauus. Koppekuus HenocraTkos 3peHus. Pabota mpubopa
COBMECTHO ¢ ry1azoM. Bugumoe yBenuuenne. @otorpadus.
®oTtoo0bekTHB. CTepeodororpadus u crepeon3odpaxeHue.

5.2. IlpakTudeckue 3aHsTHs

HaumenoBanue pasaciia

pJ:;_);[ M TEMBI [IPaKTHYECKAX HanmenoBanue u coaepkaHue NPakTUYECKUX 3aHATHN
3aHATUN
DJIEKTpOCTaTUKA
1 DNeKTpOoCTaTHKA. Permenue 3a1au
. IlocTOsIHHBIN TOK
2 ITocTOSIHHBIN TOK. Pewmenne 3axau
MarnuTHOe nojue B MarnuTHoe nosne B Bakyyme. 3akoH bruo-Casapa-Jlamaca.
3 Bakyyme. 3akoH buo- | Perienue 3ana4
Cagapa-Jlannaca.
JleticTBre MarHuTHOTO |/lCHICTBHE MarHUTHOTO TIOJIS HA JABMIKYIIUECS 3apsiIbl K TOKH.
4 TIOJIS HA JIBUKYIHECS [TpakTrueckas padota "/lelicTBe MarHUTHOTO TTOJISI COJICHOM 1A Ha

3apAabl 1 TOKH.

JBHOKYILAECS DJICKTPOHBI"




5 DIeKTpOMAarHuTHas | VIEKTPOMArHUTHAS UHIYKIIUS
WHIYKLHSL. Pemrenue 3anau
OcHoOBBI TEOpUU OcHoBbI Teopun MakcBeia Juist 3JI€KTPOMarHUTHOTO MOJIS.
6 Makcsema 1i1d Pemenue 3amau
AJIIEKTPOMATHUTHOTO
OJISL.
7 DJIeKTPOMATHUTHEIE | DJIEKTPOMArHUTHbBIE KOJIICOAHUS 1 BOJIHbI
KoneOanus ¥ BoHpl. | PeleHne 3anaq
8 TennoBoe n3nydenue u | T€IIOBOE U3JTyUCHUE U €TO 3aKOHBI
€ero 3aKOHBI. Perienne 3anau
Buemmnuit porosaddexr
9 | Buemmnwuii porodddexr. |Pemenue 3anay. [lpakrudeckas padora: N3yueHne BHEIIHETO
dororddekra.
M 5 Mopenb aroma bopa-Pesepdopna.
10 Oﬂgﬂb aroma bopa- Pacuetno-rpaduueckas 3agava:" OnpeaeneHne JTMHHOBOJHOBOK
esepopra. TpaHUIBI CIIEKTPA MOTJIOIIEHUS U BBIYUCIIeHHE TocTosiHHOM [Tnanka"
WnTepdepennus creta.
11 | Wnrepdepennus ceera. |Pemenue 3anau. [Ipaktuyeckas pabora "U3sydenue nnreppepenimu, Ha
npumepe koser; Herotona"
12 Judpakmus cBeTa
Audpaxums ceera [TpakTnueckasa padora "M3yuenne snenus nuppakaun”
13 BzauMojeiicTBue ceera | B3auMoelicTBue cBeTa ¢ BEIECTBOM.
C BEIIECTBOM. Pacuetrno-rpaduueckas padora "U3yueHue siBieHus nonuspusanuu’
BosHoBbIE cBoOlicTBa | BomHOBBIE CBOICTBA CBETA U 3aKOHBI FTEOMETPHUUECKOMN ONTUKU.
14 CBETA U 3aKOHBI Pemtenue 3agau
reOMETPUYECKOMN
ONTHKHU.
15 OrpakareabHbIE OtpaxaTesbHbIe TPU3MBbI
MPU3MEI Pemenue 3a1a4
Cdepuueckue u Coepuueckue u aceprueckue 3epkaja 1 JUH3bI
16 | achepuueckue 3epkana |Pemenue 3agau
Y JIMH3bI
17 Aleppanus u Abeppatiust 1 XpoMaTH3M.
XPOMATH3M. Pewenne 3anau
18 Bosiokonnas ontuka. | BonokoHHas onrtuka. ['paarieHTHas onTuka.
I'panuentHas ontuka. |PenreHue 3amaq
Pabota onrtnueckoro | Pabota ontrueckoro mpuOopa COBMECTHO C TJ1a30M YEJIOBEKa.
19 npubopa coBMecTHO ¢ | Pemenue 3anau

IJIa30M YelloBeKa.
dotorpadusi.

5.3. CamocTtosTenpHas pabota 00ydaromuxcs

No | HaumeHoBanue paznena .
ConeprxkaHne caMOCTOSITEIFHON paboThI
pa3ll| JUCUMIUIUHBI U TEMbI
DJIEKTpOCTaTUKa
L 3 BrinonHenne nHAMBUyaTbHOTO JOMAIITHETOo 3ananus. [Ipaktnyueckas
JICKTpOCTATHKA. pa6ora "KoMIbIoTepHOE MOIETHPOBAHNE HEKTPOCTATHYECKHUX TIONEH
CO3/IaHHBIX TOYEYHBIMH 3apsAIaMu".
. IlocTOsIHHBIN TOK
2 ITocTosiHHBIN TOK.

Brinmonsenue HHAWBUAYAJIbHOI'O JOMAIIHETO 3a/IaHN.

MaruutHoe noJje B

MaruuTHOe nosie B BakyyMme. 3akoH bro-Caapa-Jlamnaca.




Bakyyme. 3akoH buo-
Cagsapa-Jlamnnaca.

BrlimotHeHNE MHAMBUAYATLHOTO JOMAIITHETO 3aaHus

JleiicTBEe MarHUTHOTO

I[eﬁCTBHC MAarauMTHOTIO ITOJISI Ha ABMIXKYIIHUECCA 3apsbl U TOKH.

4 0JIsI HA JBYOKYIIHECs | BbINONHEHre MHAMBHYaJIbHOTO IOMAIIHETO 3a1aHusl.
3aps/ibl U TOKH.
5 €) JICKTpOMarHuTHas 3JI€KTpOMaI‘ HUTHAaA WHAYKIUA
UHIYKIHS. BrinonHnenne HHAMBUYATIBHOTO IOMAIIHETO 33/JaHUs
OcHOBBI TEOpUU OcHoBbI TeOpun MakcBeia Juist 3J€KTPOMarHUTHOTO MOJIS.
6 Makcgeuia s BelltoniHeHNE MHAMBUAYAJIbHOTO JOMAIIHETO 3aJaHus
AIEKTPOMATHUTHOTO
TOJISL.
7 :‘)J'IGKTpOMaFHI/ITHBIe 3JI€KTpOMaI‘ HUTHBIE KOJI€OaHUs U BOJHEI
KOJIeOaHUs ¥ BOJIHBL. | BRITIOTHEHUE UHAMBUYAIBHOTO IOMAIIHETO 3a/JaHus
8 TermmaoBoe HU3JIyYEHUE U TemnoBoe HU3JTYy4YCHUEC U €I'0 3aKOHBI
€ro 3aKOHbI. BelnonHeHne MHANBUAYAIbHOTO JOMAIIHETO 3aJaHusl.
Buemnunii pororddexr
9 | Bremmnuii pororddexr. | BblOIHEHIE NHANBUIYAIBHOTO JOMAIIHETO 3a/1aHus. BbinonHeHne
0TuéTa Mo MPaKTHUUECKOI paboTe: pacy€T U MOCTpOCHUE TPadUKOB.
M E Mopnenb aroma bopa-Pesepdopna
10 Oﬂsm’ aToMa bopa~ | ByionHeHNe MHAMBUYaTbHOTO TOMAIIHETO 3a/1aHus. BhIIoNHEHN e
esepdopra. 0TuéTa Mo MPaKTHUUECKOI paboTe: pacy€T U MOCTpOCHUE TpadUKOB.
WnTepdepenius caera.
11 | Unrepdepenmus cera. | BbllOIHEHNE HHAMBHYaIbHOTO TOMAIHETO 3a/1aHusl. BoinoaHenne
0Tu€Ta 10 MPAKTHYECKON padoTe: pacy€T U MOCTPOCHUE TPahUKOB.
Hudpaxuus ceeta
12 Judpakius cera BrinonHenue nHAMBUIYATIBHOTO TOMAIIHETO 3aaHus. BeinonHnenue
oTu€Ta 10 MPAKTHYECKOH paboTe: pacyET U MOCTPOCHUE TpadKOB.
B . B3anmoneicTBre cBeTa ¢ BEMIECTBOM.
13 3aMMOZCHCTBHC CBCTA | BiinonHeHMe MHIMBIYaTbHOTO IOMAIIHETO 3a1aHus. BhIonHeHN e
C BEICCTBOM. 0TuéTa Mo MPaKTUUECKOI paboTe: pacy€T U MOCTpoeHUE TpaduKOB.
BonHoBBIE cBOlicTBa | BOJIHOBBIE CBOMCTBA CBETA U 3aKOHBI T€OMETPUYECKOI ONTUKHU.
14 CBETa U 3aKOHBI BrlnonHeHne MHANBUAYAIbHOTO JOMAIIIHETO 3aJaHus
FeOMETPUYECKOU
ONTHKHU.
15 OTpaxarenbHble OTtpakaTenbHbIe TPU3MBI
PU3MBI BrinonHeHne HHANBUYAIBHOTO IOMAITHETO 3aJaHuUs
Cdepuueckue u Cdepuueckue u acheprueckue 3epkajia 1 JUH3bI
16 | acdepuueckue 3epkaia |Beinonnenre nHAMBHYaNbHOTO JOMAIIHETO 3a1aHUs
Y JIMH3bI
17 A6eppa]_[y1;{ u A6eppaum{ " XpOMATHU3M.
XPOMATHU3M. BrinonHenue MHAMBUYATBHOTO TOMAIIHETO 33/JaHUs
18 BonokonHnas onThka. | BOJOKOHHas onTHKa. ['pagueHTHas ONTHKA.
I'paaueHTHas onTuka. | BBINOJIHEHNE HHUBUYaJIbHOTO JOMAIIHETO 3a1aHusI
Pabota ontuueckoro | Pabora ontudeckoro mpubopa COBMECTHO C TJIa30M YEIOBEKA.
19 npubopa copmectHo ¢ | Pororpadus u crepeodororpapus. CrepeonsodpakeHue.

IJ1a30M YeJIOBeKa.
®dororpadus.

BrinomHeHne MHAMBUAYATBHOTO JOMAITHETO 3aJaHUs




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

CamocTosTenbHast paboTa BBIIOIHIETCSA B paMKaxX JUCIUILIUHBL « QNEKTPOAMHAMUKA U TPUKIIaIHAS
OIITHKA MOJI PyKOBOJICTBOM IPEIOIaBaTes, Kak B ayJUTOPHOE, TaK U BHEAYJUTOPHOE BPEMSI.
CamocTosTenbHas paboTa HarnpaieHa Ha (GOPMUPOBAHUE YMEHHM U HABBIKOB MPAKTUYECKOTO PEIICHUS
3aJa4, Ha Pa3BUTHE JIOTUYECKOT'O MBIIUICHHSI, TBOPYECKON aKTUBHOCTH, HCCIIEI0BATEIBCKOTO MOAX0/1a B
OCBOEHHUH y4eOHOro MaTepuana, pa3BUTHUS IO3HABATEIbHBIX CIIOCOOHOCTEH.

Marepuainbl CaMOCTOSITENILHBIX paboT pa3padaThIBAIOTCA MPEIOIaBaTeNIeM U BKIIIOYAIOT B ce0s
OCHOBHBIE JJOKYMEHTHI, B TOM YHCJIE:

- HHCTPYKIIMHU, HAMIPABIISAIONINE 00yUYaroIIerocs B MpoLecce CaMOCTOATEIbHON padoThI,

- 3aJJaHMsI, COOTBETCTBYIOIIME OCHOBHBIM pazjiesiaM pabodeld mporpaMMel;

- TEeMaTUKy pedepaTos, JOKIAI0B U TBOPUECKUX padoT;

- CIIMCKY OCHOBHOW M JTOTIOJIHUTEIBbHOM JINTEPATYpHI;

- BUJIbl KOHCYJITATUBHOM MTOMOIIIH;

- BUJIbI U (DOPMBI KOHTPOJIS;

- KpUTEPHUH OLICHKU 3HAHUM;

- peKOMeH1yeMblii 00beM paboThI;

- OPUEHTHUPOBOYHBIE CPOKHU €€ MPECTABICHUS U JIp.

KonTponb caMmocTosTenbHON paboThl MOXKET ObITh B MUCbMEHHOM, YCTHOM MM UHOM (hopmax,
HAINpPAaBIEHHBIX HA TOCTHKEHHUE KOHEYHOTO PE3yNbTaTa.

CamocrosiTenbHasi paboTa IPOBOIUTCS C LEIBIO:

- CUCTEMATU3alMU U 3aKPCIIJICHHUA IMOJTYYCHHBIX TCOPETUYCCKUX 3HAaHUHU U MPAKTUYCCKUX YMCHHﬁ,

- YIIIyOJIeHHsI U PaCIIMPEHUS TEOPETUIECKUX 3HAHUM;

- (hopMupoBaHMs YMEHUH HCIIOJIF30BATh YUEOHYIO M CIIPABOYHYIO JTUTEPATYPY;

- (opmupoBaHUE HaBBIKA MTOUCKA, OTOOPA, CUCTEMATH3AIUN 1 00001IeHUsT HHPOPMAITUHU B
HHTepHeTe 110 3a1aHHO TEME;

- Pa3BUTHSI TO3HABATEIBHBIX CIIOCOOHOCTEH M aKTHBHOCTH 00YYArOIIErocs: TBOPUECKOU
HHULUATUBBI CAMOCTOATCIbHOCTH, OTBETCTBCHHOCTH U OPraHU30BaHHOCTU,

- popMUPOBAHUS CAMOCTOSITETFHOCTH MBIIIICHHS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHUIO, M CAMOPEATH3AIINN;

- Pa3BUTHSI HABBIKOB MCCIIEIOBATEIHCKON ACATEIBHOCTH.

B ocHOBe camocTOSATEIRHOM pa60TBI JICKAT MPUHIUAIIBIL:
- CaMOCTOATCIIbBHOCTH,

- pa3BUTHUA TBOp‘IGCKOﬁ HaITPaBJICHHOCTH;

- LEJICBOT'O IMJIAHWPOBAHUAA,

= JUYHOCTHO-ACATCIBbHOCTHOI'O IIoAXO0Ja.

JUis NOoCTHKEHUS! CTYIEHTaMU MaKCUMAaJIbHO MOJIHOTO YCBOGHMSI MaTepHaa, npeajiararoTcst
cleyrolye BUabl padoThlI:

-BE/IeHNE KOHCIIEKTa;

-COCTaBJICHHE TE3UCOB;

-COCTaBJICHHE aHHOTALIN;

-onpezeneHre NpoOaeMbl U MOUCK MyTeH ee perieHusl.

7. OneHOYHbIE MaTePHUAJIbI VISl IPOBEIeHUs] TEKYLIero KOHTPOJIS yCIIeBAeMOCTH U POMEKYTOYHOM
arrecTauMu 00y4aroMXCcs M0 AUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETSHIINHA C YKa3aHUEM 3TAIOB MX (HOPMUPOBAHHUSI B IPOLIECCE OCBOSHUS UCIIUTIITMHBI

Kox n HaumenoBanue
WHJMKATOpa KOHTPOJIUPYEMOH
KOMIIETEHIIUH

Ne KonTponupyembie paziensl AUCIUILTUHBI
/1 (Moyns)

Buna orieHouHoro
cpencTaa

1 |DnekTpocraruka. OIIK-1.1, OIIK-1.2, OIIK- |Tect, onpoc




1.3

2 |IlocTOAHHEIH TOK. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc

3 MaruutHoe nose B Bakyyme. 3akoH buo- OIIK-1.1, OTTK-1.2, OTK-1.3 | Tecr, onpoc
CaBapa-Jlamnaca.

4 |/ACHCTBHE MATHUTHOIO MOJIA HA OIIK-1.1, OITK-1.2, OTTK-1.3 | Tecr, ompoc
JBUOKYIIHECS 3aps/Ibl U TOKH.

5 |DnexkTpoMarHuTHast UHIYKIMSL. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, onpoc

g |Ocnose Teopun Makcseia it OIIK-1.1, OITK-1.2, OTTK-1.3 | Tecr, ompoc
ANEKTPOMATrHUTHOTO TTOJIS.

7 | DmekTpoMarHUTHBIC KOJICOAHUS W BOJTHBI. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc

8 | TeruoBoe U3Iy4eHUE U €TO 3aKOHBI. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc

9 |Buewmnuit pororddexr. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc

10 |Mogpens atoma bopa-Pesepdopna. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, onpoc

11 |HUntepdepenuus cpera. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc

12 | Audpakuus cera OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc

13 |B3amMomeicTBHE CBETA C BEIIECTBOM. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc

14 BonHoBEIE CBOFICTBA CBETA M 3aKOHEI OIIK-1.1, OTTK-1.2, OTTK-1.3 | Tecr, onpoc
TrC€OMETPHUYECKOMN ONTHKH.

15 | OtpaxarenbHble TPU3MBI OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, onpoc

16 Coepuaccrue n acheprraeckue seprana u OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc
JTUH3bI

17 | AGepparust 1 XpOMaTU3M. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, onpoc

18 | Bomokonnas ontuka. ['pamuentHas ontuka. | OIIK-1.1, OIIK-1.2, OIIK-1.3 | TecT, onpoc

19 Pabota ontuueckoro mpubopa COBMECTHO C OTIK-1.1, OTTK-1.2, OTTK-1.3 | Tecr, onpoc
riazoM uenoseka. dotorpadus.

20 |3auérCOrq OIIK-1.1, OIIK-1.2, OIIK-1.3 | TecT, ycTHBII ompoc.

7.2. TunoBble KOHTPOJIbHBIE 33/IAHUS UJIM UHBIE MaTePUAIIbl TEKYILIETO KOHTPOJIS yCIIE€BAEMOCTH,
HEOOXOUMBIC IJIs OIICHKU 3HAHUI, YMEHHI U HABBIKOB U (MJIH) OTBITa MPOQECCHOHANTBHOMN JIeITeTHhHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHUS KOMIIETSHIIHA B IMIPOLIECCE OCBOSHUS TUCIUTIIHHBI

Jiis mpoBepku c(hOpMUPOBAHHOCTH MHIUKaTOpa AocTixkeHus komrereHnimu  OIIK-1.1; OIIK-1.2;
OIIK-1.3
1.Yetsipe 3apsiga q1=q2=2 K, q3=04=4 uKn HaxoasTcs B BepIIMHAX KBajJpaTa co CTOpoHOI a=10
cM. HaliTu HanpsiK€eHHOCTh M MOTEHLUAI JIEKTPUUECKOTO MOJIs B LIEHTPE KBajipaTa.
2. Yersipe 3apsaa 1=02=2 uKi, q3=04=4 uKn HaxoaaTcs B BepIIMHAX KBaJpaTa co CTOpoHOH a=10
cM. Haiitu HanpssKeHHOCTh U TTOTEHIUAI AJIEKTPUIECKOTO OIS B CEPEeIMHE CTOPOHBI 3-4.
3. Yetsipe 3apsina 1=02=2 uKun, q3=04=4 aKn HaxoasaTcs B BEpIIMHAX KBajipaTa co CTOpoHoH a=10
cM. Haiitu HanpssKeHHOCTh U TOTEHITUAI JIEKTPUIECKOTO OIS B CepPeIMHE CTOPOHBI 2-3.

4. JIBa Bo3aymHbIX KoHAeHcaTopa Cl= C2=6 MK® coeAMHEHBI MTOCIEA0BATEIBHO U 3aPSAKEHBI J0
pasnoctu noternuanoB U=100 B. Ha ckoJIbko W3MEHHUTCS SHEPTHS CHCTEMBI, €CJTH He OTKITFOYast
KOHJIEHCATOPbI OT UCTOYHUKA, MEXAY MJIACTUHAMU MEPBOTO KOHJEHCATOPA BBECTH AUAJIEKTPUK C




JIAAIIEKTPUYECKOU

MIPOHUIIAEMOCTHIO £=57

5. Haittu nimoTHOCTH TOKa, eciiv 3a BpeMs 10 ¢ yepe3 nmonepevyHoe ceueHne MpoBOAHUKA MPOTEKAET
3apsia 100K [Inomaas monepeyHoro cedyeHust IpoBOAHUKA S MM2

6. Kakoe Ha10 B3SITh CONPOTHUBIIEHHUE, YTOOBI CTaJI0 BOBMOXHBIM BKIIFOUEHUE B CETh C HANPSIKEHUEM
220 B nmamnel, paccuntanHoi Ha Hanpspkenue 120 B u ok 4A ?

7. Uaaykuust omTHOPOAHOTO MarHUuTHOTO 1tosist B= 2 Ti. Hailtu HanpsskeHHOCTh MarHUTHOTO TIOJISL.

8. Boashpamosas crimpais anekTpudeckoit Jammnouku npu t=20°C umeet conporusienne R=35,8
Owm. Kakoa Oynet Temmneparypa t2 HUTH JIaMIIOYKH, €CJIU TIPU BKJIIOYEHUH B ceTh ¢ HanpsbkeHuem U=120 B
o HUTH uaetT Tok 1=0,33 A? TemnepaTypHbIii K03 GUIIMEHT CONTPOTUBIICHUS BoJibppama 0=4,6-10-3 K-1.

9. B ueHTpe KBaJipaTHOM paMKH ¢ TOKOM MarouTHas uHaykuus pasua 0,1 mTin. Haittu Benuuuny
TOKa B IIPOBOJIE PAMKH, eciu e€ nepumeTp paseH 40 cm.

10.13 meaHOrO mpoBoaa ceueHrneM S=1 Mm2 cenanu KoJblo JIuHo# 1=251,3 cM 1 HOaKIF0unIn K
HMCTOYHHKY TOKa ¢ HanpspkeHneM U=240 B. HaliTu MarHuTHY10 MHAYKIMIO B ICHTPE KOJIbIIA.

11.Yepe3 kaTymiky, MHIYKTUBHOCTb KoTOpoil L=21MI H, TeueT TOK, N3MEHSIIOITUICS CO BPEMEHEM T10
zakony I=10sin(wt), rae 10=5 A, ©=27/T u T=0,02 c. Haiitu 3aBUCHMOCTH OT BpeMeHH t 3.11.c.
CaMOMHJIYKIUH €1, BOBHUKAIOIIEH B KaTyIlIKe U MUHUMAJIbHOE 3HAaYeHHE ATOH 3.J1.C. €imin.

12.KakoB auamna3oH 4acTOT PaJIMOBOIH MIJUTMMETPOBOTrO auana3oHa (ot 1 MM 1o 10 mm).

13.Yactota xonebanwuii anexkrpomarauutoro konrypa 30 kI'1. Kakoii Oyner wacrora ecnu
paccTosHUuE MEXY MJIACTUHAMHU IJIOCKOTO KOHAEHCATOpa KOHTYpa yBenuuuTh B 1,44 paza?

14.KonebaTenbHbIii KOHTYpP HACTPOEH Ha PaJuoBOJIHY ¢ yacToToro 9 MI'1. Bo ckonbko pa3 HyKHO
U3MEHHUTh EMKOCTh IIEPEMEHHOTO KOH/ICHCATOpa KOHTYPa, YTOOBI OH OBUT HACTPOEH Ha JJTUHY BOJHBI 2 M

15.B onbiTe FOHra oTBepeTrs ocBemanich MOHOXpoMaTuueckuM ceetoM (A=500uMm). PaccrosiHue
MEX1y OTBepcTHsIMU 0=1MM, paccTOSIHUE OT OTBEPCTUH 110 IKpaHa 2,5 M. HailTu mososkeHne Tpex mnepBhix
CBETJIBIX I10JIOC.

16.ITocTosiHHast qudpaknnoHHo# pemeTku d=1mkm. Kakyio pasHOCTb 1JTUH BOJTH AL MOKET
pa3peluTh Ta pelierka B 006JacTi cuHux Jiyuell (A=400HM) B clieKTpe TpeThero NopsaKa, €Ciu MupruHa
pewieTku a=2,5¢cm?

17. Kakoit 1siuHe BOJIHBI COOTBETCTBYET MAKCHMYM U3JIYy4E€HHUS MIOBEPXHOCTH TAXOTHOW 3€MJIU IIPU
ee Temneparype t=27°C?

18. Ilpu ayintenbHOM 00Iy4eHUH cepeOpsiHOM MIIACTUHKHM CBETOM OHa IpHoOpeTaeT noteHnuan 3,3
B. HaiiTu nnuHy BOJIHBI M SHEPTUIO NAJa0IUX (OTOHOB, K KAKOMY JAMANa30HY OTHOCUTCS JJIMH BOJIH
OTHOCHUTCSI 3TO U3TyueHue?

19. Onpenenure nepruopl BpallleHHs 3JEKTPOHA Ha MEPBbIX Tpex bopoBckux opOuTax.

20. ITnockoe 3epkaiio noBopaunBaroT Ha yroia 250. Ha kakoil yron noepHercs OTpaXXxeHHbIN OT
3epkana Jy4d?

21. JIBa 3epkana 00pa3yroT Apyr ¢ ApyroM yroj MeHbluid yem . Ha oHO U3 3epkai nmajgaer ay4
CBeTa, JIeKAIUI B INIOCKOCTH, EPIIEHIUKYIIPHON K pedpy yria. JJokaxure, 4To yroj OTKJIOHEHUS 3TOTO
Jy4a OT epBOHAYaJIbHOTO HAIIPaBJICHUS [1OCIIE OTPAKEHUS OT 000MX 3epKaJl HE 3aBUCHUT OT YyIJia aJeHHUs.

22. JIy4 cBeTa majaeT Ha IUIOCKYIO TPAHMITY JIBYX CPEJI C TIOKa3aTeJIsIMH IpeJioMmyieHus Nl u  n2.
CBeT 4yacTUYHO OTpa)kaeTcsl, YaCTUYHO Mnpesnomisierca. Onpenenure, Ipyu KakoM yriie najaeHus
OTtpakeHHBIN JTyd NEPHEHAUKYISPEH K IPEIIOMICHHOMY JIydy.

23. [Ipusma ¢ nperomisromum yriioM 600 U3roToBieHa U3 CTEKJIa C MOoKa3aTeaeM MpeIoMIICHUS
1,75. Tlpn kakoMm yriie ajieHus CBETa Ha OJIHY U3 I'PaHEN BBIXOJ1 JIy4a 4epe3 BTOPYIO IPAHb CTAHOBUTCS
HEBO3MOJKEH.

24. PaccTosiHME OT TOYE€YHOI'O MCTOYHHKA CBETA JI0 BOTHYTOT'O 3€pKaJia 1Ba PaJnyca KPUBU3HbI
3epkana, TO4euHbI MICTOYHHUK HAXOJUTCS Ha TJIABHOM ONTHUYECKOM OcH 3epKaiia. I 1e pacnosioxkeHo ero
nuzobpaxenue. [loctpouts xon rydei.

25. IlocTpouth n300pakeHNE CBETAIIEHCS TOUYKH, PACTIONOKEHHON Ha TJIABHOW ONTHYECKOH OCH
BBIIYKJIOTO 3€pKaJia, €CJIM MOJI0KEHUSI ONITUYECKOT0 1IEHTpa 3epKalia, ero rnoitoca 1 (pokyca U3BECTHBI.

26. Kak Hamo M3MEHUTDH PaCCTOSTHUE MEXTY COOMpAIOIIel IMH30M U TPEAMETOM, YTOOBI €T0
n300paKeHNe YMEHbBIINUIIOCh B TPU pa3a, €CiIu U3HAYaIbHO JIMH3a AaeT u300pakeHne nmpeaMera, paBHOE ero
pasmepy. OnTudeckas cuiia JUH3BI 8 TUOTTPUIA.

27. Ha kakoM pacCTOSIHUU APYT OT JPYTa HAJ0 PACIOIOKUTH COOMPAIOIIYIO H PACCEUBAIOIIYIO
nuH3bI ¢ GokycHbIMU paccTostHUSAME F1=0,1 M F2=0,06M,4T00BI MapayuIeNbHbIN My4OK JTydei npoias



yepe3 HUX, OCTaNICA MapajliebHbIM.

28. Haiitu BeicoTy nipeamera h, eciiu BeicoTa ueTKoro nzobpaxkenus npeamera H1, a B ciaydae
nepeMenIeHHs JIMH3bI K AKpaHy MpU APYroM 4eTKOM U300pakKeHHH MpeIMeTa ero BricoTa paBHa H2.

29. Onpenenuth MUHUMAIBHOE BO3MOKHOE PACCTOSIHUE MEXKTY ITPEIMETOM U €r0 H300paKeHUEM,
MOJIyYEHHBIM C IOMOIIbIO COOMpAroIIeH JIMH3BI ¢ POKYCHBIM paccTosiHueM 0,2 M.

30. IIpu Tomorpaduveckoit cheMKe ¢ camoJieTa, Jietsiero Ha Beicote 2000 M, He0OX0UMO
MOJIYYUTh CHUMKH MecTHOCTH B MacmTade 1:4000. Kakum momkHO OBITH (DOKYCHOE pacCTOSTHUE

00BEKTHUBA.

7.3. Cucrema OoLleHUBaHUS Pe3yIbTaTOB 0OYUEHUS 110 AUCHHUILTHHE (MOIYIIO) IPU IPOBEICHUH TEKYIIETO

KOHTPOJIS YCIIEBAEMOCTH

Ouenka
«OTIUYIHOY (3aYTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIE, ITyOOKHE 1 TTOJTHBIC 3HAHUS TI0 BCEM pasjeiiaM
JUCHMIUIMHBI, a TAKYKE 10 OCHOBHBIM BOMPOCAM, BBIXOJISAIINM 32 MPEIEITbI
y4eOHO MTPOrpaMMBlI;

- TOYHOE UCIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMATUYECKU I'PAMOTHOE
Y JIOTUYECKU MPABUIILHOE U3JIOKEHHE OTBETA HAa BOMPOCHI;

- IOJIHOE U IITYOOKOE€ YCBOEGHHE OCHOBHOM U JAOTOIHUTEIBHOMN JINTEPATYPHI,
PEKOMEHI0BaHHOM paboyeil mporpaMMoil Mo AUCHUILTUHE (MOIYIIIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B TEOPUSX, KOHIIENIUAX 1 HAPABICHUIX
JUCHUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAyUYHbIE
JOCTH>KEHHUSI IPYTUX AUCLUILUIUH

HaBBIKH:

- BBICOKUH YPOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTCHITUH;

- BJIQJICET HaBbIKAMU CAaMOCTOSITEJILHO M TBOPYECKH PEIIATh CIOKHbBIC
poOJIeMbl U HECTaHAAPTHBIE CUTYaIUU;

- IPUMEHSET TEOPETUUESCKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBHIMIOTHEHUS
3aJaHuM;

- TPaMOTHO 0OOCHOBBIBAET XOJ pEIICHUS 3a/1aY;

- 0e3ynpeyHo BIa/ieeT HHCTPYMEHTapueM Y4eOHOM NUCIUTUTMHEI, YMEHHE €r0
3¢ (HEeKTHUBHO UCTIONB30BATh B IOCTAHOBKE HAYYHBIX M MMPAKTUYECKHUX 33]1aY;

- TBOpUYECKas CaMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYIbTYPhl UCTIOTHEHHUS 3a1aHUN

Orneska
«XOpOIII0Y (3a4TEHO)

3HaHUS:

- JOCTaTOYHO TOJIHbIE U CUCTEMAaTU3UPOBAaHHbIE 3HAHUS 1O JUCLHUIUINHE;

- YCBOEHHE OCHOBHOM M JJOTIOJHUTEIBHOM JINTEpaTyphl, PEKOMEH/10BaHHOMN
paboueii mporpaMmMoii o AUCHUIIIUHE (MOJYITIO)

YMEHUSI:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHIETILUAX U HAIIPABICHHUIX
JMCLUIUIMHBI U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCIOJIB3YET HAYUYHYIO TEPMHUHOJIOTHUIO, IMHTBUCTHUECKU U JIOTHYECKH
MIPAaBUIILHO M3JIaraeT OTBETHl Ha BOMPOCHI, YMEET JIeNaTh 000CHOBAHHBIE
BBIBO/IbI;

- BJIaJIe€T HHCTPYMEHTAapUeEM I10 TUCIUITIIMHE, YMEHHE €r0 UCIIOIb30BaTh B
MIOCTAHOBKE U PEIICHUHU HayYHBIX U POPECCUOHATBHBIX 3a1a4

HaBBIKH:

- CaMOCTOATENbHAs paboTa Ha MPAKTUYECKUX 3aHATHUAX, YIaCTHE B IPYMIIOBBIX
00CYXJIeHUSIX, BBICOKHI YPOBEHBb KYJIbTYPhI HCIIOJIHEHHS 3aJaHHIA;

- CpeHHI ypoBEeHb C(OPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITU;

- 6e3 3aTpyIHEHMI BEIOUpPAET CTAaHIAPTHYIO METOIUKY BBITIOJTHEHUS 3a1aHUM;
- 000CHOBBIBAET XOJ1 PEUICHHUs 3a1a4 0e3 3aTpyIHEeHUH




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Hay‘IHOfI TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIe€T HHCTPYMEHTapyeM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ib30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIBTYpPbI UCIIOJIHECHUS 3aJaHUN;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:

- (hparmMeHTapHbBIC 3HAHUS TI0 AUCIUTUINHE;

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

- 3HaHHUE OT/EJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCLUILIMHE;

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHB KYJIbTYpbI HCIIOJHEHHUS 3aaHUI;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTndeckre BOIPOCHl U MPAKTUUECKUE 3aJaHUs JJIs IPOBEACHUS MPOMEKYTOUHON aTTecTallun
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS IPOMEXKYTOUHOM aTTecTalui 00yJaromuxcs
ITpumMepHbIe BOMPOCHI IS CAMOIIPOBEPKH (10 TEMaM)
1.1. Dnekrpocraruka.
1. Kakue 1Ba Tuna 3J€KTpUYECKUX 3apsiioB CYLIECTBYIOT B pupoze? Enunnna nsmepenus

3apsiia’?

0NNk W

. Kakumu cBoiictBamu 00afaroT anekrpuueckue 3apsaap? KakoB HaumMeHbnii 3apsin’?

. 3aBHCHT JIM BEJIMYMHA 3apsiJa OT CKOPOCTH €ro ABMKeHMsI? UTo Takoe ToueuHbIi 3apsin’?
. Kakyro cucremy Ha3bIBalOT 2JIEKTPUUYECKH U30JIMPOBAHHON?

. 3axoH Kynona ? Hanps»k€HHOCTb JIEKTPUYECKOTO MoJIsA?

. IloTeHnInan 3MeKTpUUECKOro MoJsA? DKBUIOTEHIIMAIBHBIE TIOBEPXHOCTN?

. [IpyHIMI Cynepno3uIUK IEKTPUUECKUX MOTIEH?

. Onextpuueckas eMkocTs? Konnencarop?

1.2. ITocTOSSHHEBIN TOK.

1. Yro Takoe aneKTpu4ecKuil Tok?

2. Kakas ¢usnueckas BeIrMurMHa Ha3bIBaeTCs CUiIon Toka? EnuHuia usmMepeHus CHiibl Toka?
3. Kak onpenensiercs HarpaBie€HUE TOKA B AIEKTPUUECKON 1ienu?

4. 3akon Oma J1s1 yuactka nenu? 3akoH Oma Ji1sl 3aMKHYTOU Lienu?

5. Croponnue cuinpl? Kakue cuiibpl MOTYT UTpaTh pojb CTOPOHHUX CUI?




6. Chopmynupyiite 3akoH OMa 11 ydacTka 1enu 1 3akoH OMa 11t 3aMKHYTOM TIeTIH.

1.3. MarnutHoe nose B Bakyyme. 3akoH buo-Casapa-Jlannaca

1. MaruuTHOE ToJIe  ITOCTOSIHHOTO MarHuTta’?

2. Kak B3auMOJIEUCTBYIOT MOCTOSIHHBIE MAarHUTHI?

3. MOXHO JI1 OTAEIUTh CEBEPHBI MOJIIOC MarHuTa OT F0KHOTO Mojtoca’?

4. MarHuTHOe T0JIe JIeMeHTa Toka, popmyia?

5. Uto onuceiBaeT 3akoH buo — Capapa — Jlamnaca?

6. MarauTHoe 10Ji€ KpyroBoro Toka ?

1.4. ]JleiicTBUE€ MarHUTHOIO MOJIA HA ABUXKYIIMUICA 3apsi] U TOKU

1. Kak B3auMo€HCTBYIOT /IBa MapaijieNIbHbIX MPSIMBIX JJTMHHBIX IPOBOJHUKA C TOKAMU
OJIMHAKOBOT'O HaNpaBJICHUS?

2. Kak B3auMOEHUCTBYIOT IBa B3aUMHO MEPHEHIUKYJISAPHBIX TPSIMBIX JTMHHBIX TPOBOAHUKA C
TOKaMH?

3. Kak onpeneinsieTcss OCHOBHasl €IMHULIA U3MEPEHUs Cuiibl Toka B CU?

4. Kak onpenenuTs cuily, A€MCTBYIOLIYIO Ha OTPE30K MMPOBOJHHUKA C TOKOM CO CTOPOHBI
MarHUTHOTO MOJS?

5. Kak 00bCHUTH BOBHUKHOBEHHUE BPAIIAIOIIET0 MOMEHTA, EHCTBYIONIEr0 HAa paMKY C TOKOM,
Ha OCHOBE JICUCTBUS CHJIbl AMmiepa?

6. Cuna Jlopenua? Uemy paBen Mmoayinb Cuiibl JIopeHna.

7. Kyna nanpasiena cuia Jlopenua?

1.5. DnexTpoMarHuTHAsE UHAYKLIMSL.

1. Korza u keM OTKpBITO SIBJICHHUE 3JIEKTPOMAarHUTHON MHIYKIMU? B ueM 3aKi10uaeTcsi CMbICI
3TOrO SIBJICHUS?

2. Onbitel @apazes. K kakuM BbIBOJIaM NPUBOAUT aHAIHU3 3THUX ONBITOB?

3. OT4ero M Kak 3aBUCUT UHYKIIMOHHBIN TOK B 3aMKHYTOM KOHTYype?

4. [Touemy 1y1st OOHAPYKEHUSI MHIIYKIIMOHHOTO TOKA JIy4IlIe UCTIOIB30BaTh POBOJHHK B BUJE Ka
-TYILIKH, @ HE OJJUH BUTOK?

5. Hanummre ¢opmyity 3aKoHa 3IIEKTPOMArHUTHON nHAYKIUN Dapases.

6. Chopmynupyiite mpaBuiio Jlenna. Kak ¢ ero momoIeto ornpeaeuTh HarpapieHnue
MHAYKIIMOHHOTO TOKa?

1.6. OcHoBbl Teopun MakcBesuia /i 3JI€KTPOMarHuTHOTO MOJIsl.

1. Yro siBsieTcs MPUUMHON BOSHUKHOBEHUSI BUXPEBOIO AJIEKTpUdecKkoro noss? Yem oHO
OTJIMYAETCS OT AEKTPOCTATUUECKOTO MO ?

2. Yemy paBHa HUPKYJSALUS MAarHUTHOTO MOJIS C YYE€TOM IOJIHOTO TOKa?

3. Kak 3anuceiBaercs mojiHas cucTeMa ypaBHeHu MakcBenia B mHTerpajibHoi ¢popme? Kakos
(bu3nYeCKUi CMBICI Ka)KI0T0 U3 YpaBHEHU?

4. Kakue ypaBHEHHUsI CBSI3U MEXKJly BEKTOPAMH U XapaKTEPUCTUKU Cpeibl HE0OOX0IMMO
MCIIOJIb30BaTh JJIs pelleHus ypaBHeHU MakcBeiia B cpene?

5. Ilouemy cucrema ypaBHeHUIl MakcBeia IMEET MHOXKECTBO pELIEHUI?

1.7. DnexkTpoMarHUTHbBIE KOJIE€OAHUS U BOJIHBI.

1. Kaxue xonebanust Ha3bIBalOTCA FAPMOHUYECKUMH 7

2. Kaxkas BennumHa Ha3bpIBaeTCs aMIUIUTYI0H KosiebaHuil, (pa3oii konebanuii ?

3. UYro coboii npeacTapisieT KojaedaTeabHbli KOHTYpP?

4. Uto co6oii mpeacTaBisieT 3JeKTPOMarHuTHas BOJIHA 7

3. Uto Takoe BOJHOBOW BEKTOP ?

2.1. TennoBoe U3IIy4eHHE U €TO 3aKOHBI.
1. Kakne oCHOBHBIE XapaKTEpUCTUKH TEIUIOBOTO U3JIy4YECHHUS 3HaeTe?
2. B uém cocTout puznueckuit cmbich hopmyisl Panes-/{xunca.
3 Cdopmymupyiite 3akon Kupxroda.
4. Chopmynupyiite 3akon Credana-bonpiimana.
5. 3akon cMeniennsa BuHa.
6.  ®opwmyina [lnanka.
2.2. Buemnnii potorddexr.
1.  YpaBHenue DitHmTeiHa 115 porodpdekra.
2.  Ilpumenenne porodrddexra.
3. Macca u umnyinsc ¢poToHa.



nyTtu?

BOJIH?

4.  JlaBleHue cBera.

2.3. Moaens aroma bopa-Pesepdopna.

1.  Cdopmynupyiite nocrynarsl bopa.
2.  Kaxk oObsICHUTE JIMHEWYATHIN CIIEKTP aToma?

3.  ®opmyna baibmepa.

4. ®opwmyna Punbepra .

5. Yro takoe cepusa baasmepa ?

6. Urto takoe cepus [lamena ?

3.1. UnTepdepenius crera.

1.  Yto Takoe KOrepeHTHbIE BOJIHbBI?

2. KakoBbl yCJIOBUSI KOTEPEHTHOCTH BOJIH?

3. Kakyto BenMunHy Ha3bIBalOT BPEMEHEM KOT€PEHTHOCTH?

4. Kakyio BeJIMYMHY HA3bIBAIOT JIJIMHOW KOT€PEHTHOCTH?

5. UYro Ha3bIBAIOT ONTUYECKOW JUIMHOM IMyTH? YEM OHU OTJIMYAKOTCS OT TEOMETPUUYECKOM JTMHBI

6. Yro Takoe onTUYECKasi pa3HOCTh XOJa U KaK OHa CBS3aHAa C Pa3HOCTHIO (a3 UHTEPPEPUPYIOIINX

3.2.  Jludpakmus ceera.
1. B uem 3akirouaeTcs siBlicHHE Audpakiuu cBera?

2. Judpaxius Ha KPyriioM OTBEPCTUU U TUCKE.
3. Hudpakaus Opaynrodepa.
4. Uro Takoe mudpakimonnas pemrerka? [IpumeHeHne TudPaKIMOHHBIX PEIIETOK.

3.3. Tlonsipuzanus cBera.

1. B ueMm 3akiroqaeTcst sBieHHE MOsipU3anuu cBera. [170cko monspru3oBanHas BOJTHA.
2. B 1yem 3akimouaercs 3akoH Matoca?

3. [Monspu3arus cBETa MPU MPEITOMIICHUH U OTPAKCHHH.

4. Yto Takoe qucriepcus cBera’?

5. [lornomenue ceera. 3akon byrepa — Jlambeptra — bepa.

6. Paccessnue cera? 3akoH Panes.

4.1. BonHOBBIE CBOICTBA CBETA U 3aKOHBI FEOMETPUUECKOMN ONTUKH.

1. B uem nposBistoTCS BOJIHOBBIE CBOMCTBA cBETa?

2. B uewm 3akmtouaercs npunHiun depma?

3. 3aKOH HE3aBHCHMOI'O PACIIPOCTPAHEHUSI CBETA.

4. Uro Takoe MoJIHOE BHYTPEHHEE OTpa)keHue?

5. [Ipumepbl TEXHUYECKOTO TPUMEHEHHUS SBJICHUS MOJHOTO BHYTPEHHETO OTPa)KEHUS.
6. 3aKOH OTpa)X€HHsI CBETA B BEKTOPHOM BHU/IE.

7. Kax noctpouts n300pakeHue B IIOCKOM 3€pKaje.

4.2. OtpaxarenbHble IPU3MBI.

1. [InockonapainensHas mactuHa. [IpoxoxkaeHue ceera yepes mIOCKONapauIeIbHYI0 IUIACTHHY.
2. OtpaxkarenbHble Npu3Mbl. [IpsMoyronbHas npusma.

3. I[Ipusma Jlose.

4. Ilpuzma-pom6. [Tpusma HImuara.

5. [lenTa-npusma u ee NpUMEHEHNE B TEXHUKE.

6. [Ipu3ma c KpeIlieil U €€ MPUMEHEHHE B TEXHUKE.

7. Knunbs. PaboTa KIMHbBEB.

8. XpomaTtu3M KIIMHbEB. AXpOMaTU3aLMs KJIMHBEB.

4.3. Cdepuueckue u achepruiecKue 3epkaa.

1. KaxoBbl mpUHIIUIIBI TOCTPOEHUS H300pakeHus B chepruuecKkoM 3epKaie?
2. [TocTpoenne n3o0paxeHus: B BOTHYTOM C(HEpUIECKOM 3epKalie.

3. [TocTpoenne n3o0paxeHus: B BHIITYKIOM CPEPHUIECKOM 3epKaJe.

4. ®opmyna uaeanbHOM ONTHYECKON CUCTEMBI JIJIsl C(HEPUIECKOTO 3epKaia.

5. Uro Ttakoe abeppanusi? Bunbr abepparuu.

6. Crioco0b1 ycTpaHeHHs abeppariim.

4.4. JluH3bL

1. Ilpenomustoniue noBepxHoctu. Ilnockue u chepuueckue.
2. JIuH3bI ¢ chepuyecKUMHU U achepruueCKUMH TOBEPXHOCTIMHU.



3. ®dopmyiia TOHKOM JTMH3BL. UTO cOOO0M TIpeIcTaBiIseT TOHKAs JIMH3a?

4. Xpomatusm mH3. Kakue cmocoObl KOppeKIuu XxpoMarru3ma Bam n3BecTHbI?
5. AnabeppalliOHHbIE JIUH3BI C CPEPUUECKUMU TTOBEPXHOCTSIMHU.

6. lnmuaapudeckue U Toppudeckue JIMH3bl. AHaModTopsl. ['1€ oHM TpuUMeHsIOTCS?
4.5. BoJ0OKOHHAas ONTHKA.

1. CeroBoapl. [loTepu cBeTa B cBeTOBOAAX. /1€ MPUMEHSAIOTCA CBETOBObI?
2. Urto Takoe nuH3a OpeHens, T/ie OHa MPUMEHSIETCS?

Konaencopsl, ux npumeHenue?

BosnokoHHO-OnTHYECKHE MJIACTUHBI, UX IPUMEHEHue?

®oxkonbl. Kakoe npuMeHeHre OHU HaXOJAT B TEXHUKE?

.6. Pabota onTrueckoro npudopa COBMECTHO C IJ1a30M YeJIOBEKa.

CtpoeHue rina3a 4enoBeKa.

KaxoBa ¢pyHkums xpycranuka ?

AxxoMoganus, 9To  3T0?

Yem obecrieuynBaeTcs OCTpOTa 3peHus?

Kakumu cpeactBamMu BO3MOKHA KOPPEKIIMS 3peHus?

[98)

kR e=hRvb

7.4.2. llpakTryeckue 3aJanus sl TPOBEICHUS POMEKYTOYHOM aTTECTAIMU 00YUYaIOIIUXCS

1.Yetsipe 3apsaa q1=q2=2 K, q3=04=4 K HaxoasTcs B BEpIIMHAX KBajpaTa co CTOpoHOH a=10
cM. Haiitu HanpsbKeHHOCTh M OTEHIMAI AJIEKTPUYECKOro M0JIs B LIEHTPE KBaipara.

2. Yersipe 3apsaa 1=02=2 uKi, q3=04=4 aKn HaxoaaTcs B BepIIMHAX KBaJpaTa co CTOPOoHOH a=10
cM. Haiitu HanpsKeHHOCTh M IOTEHIMAI AJIEKTPUYECKOTO 0JI B CEPEIMHE CTOPOHBI 3-4.

3. Yersipe 3apsina 1=02=2 uKi, q3=04=4 aKn HaxoasaTCcs B BEpIIMHAX KBaJpaTa co CTOpoHOM a=10
cM. Haiitu HanpsKeHHOCTh M MMOTEHIUAIT SJICKTPUIECKOTO OIS B CEPEAMHE CTOPOHBI 2-3.

4. J1Ba Bo3aymiHbix KoHjeHcaTtopa Cl= C2=6 mx®d coeanHEeHBI MOCIEAOBATEIBHO U 3aPSKEHBI 10
pasnoctu noteHuuanoB U=100 B. Ha ckoyibko U3MEHUTCS SHEPTHUsl CUCTEMBI, €CJIM HE OTKJIIOYast
KOHJIEHCATOPbI OT UICTOYHHMKA, MEXAY TUIACTUHAMU IIEPBOTI0 KOH/AEHCATOPa BBECTU AUIJIEKTPUK C
JIABJIEKTPUYECKOM

MIPOHUIIAEMOCTBIO £=57

5. Haiiti mioTHOCTB TOKa, eciu 3a Bpemst 10 ¢ yepe3 nonepeyHoe ceueHue IpoBOAHUKA IPOTEKAET
3apsin 100K, [Tnomans monepedyHoro ce4eHust MpoBOIHUKA S MM2

6. Kakoe Ha10 B3SITh CONPOTUBIIEHUE, YTOOBI CTAJI0 BO3MOXHBIM BKIIIOUEHUE B CETh C HANPSKEHUEM
220 B namnsl, paccuntanHoi Ha HanpsbkeHue 120 B u tok 4A ?

7. UanyKuust oTHOpOAHOTO MarHuTHOTO 1ojst B= 2 Tin. Haiitu Hanps>keHHOCTh MarHUTHOTO TOJIS.

8. Bonb(pamoBas crimpans dekTpuueckoit mammouku mpu t=20°C umeer conporurienne R=35,8
Owm. Kakora O6ynet Temmneparypa t2 HUTH JIaMIIOYKH, €CJIU TIPU BKJIIOYEHUH B ceTh ¢ HanpsikeHueM U=120 B
no HUTHU uzet Tok 1=0,33 A? TemneparypHblii ko3 duiment conporupieHus Boabdpama a=4,6-10-3 K-1.

9. B uenTpe kBajipaTHON paMKH ¢ TOKOM MarHuTHast uHAykus pasHa 0,1 mTi. Haittu Benuuuny
TOKa B MPOBOJIE PaMKH, eciii e€ epumeTp paBeH 40 cMm.

10.13 meaHOTO TIpOBO/Ia ceueHrueM S=1 MM2 cenanu Kojblo JuHo# 1=251,3 cM 1 moaKIFounim K
UCTOYHUKY TOKa ¢ HanpspkeHruem U=240 B. HaliTu MarHuTHy10 HHIYKIUIO B IEHTPE KOJIbLIA.

11.Yepe3 kaTymky, UHIYKTUBHOCTb KOTOpoil L=21MI'H, TeueT TOK, N3MEHSIOIIUICS CO BpEMEHEM I10
3akony I=10sin(wt), roe 10=5 A, ®=27/T u T=0,02 c. HaiiTu 3aBucuMOCTb OT BpeMeHH { 3.11.C.
CaMOMHIYKITUH €1, BO3HUKAIOIIEH B KaTyIIKE U MUHUMAJIbHOE 3HaYE€HHE ATOM 3.7.C. €imin.

12.KakoB amamna3zoH 4acTOT paJuOBOIH MIJUTUMETPOBOTO Auana3zona (ot 1 mm 10 10 Mm).

13.Yacrora konebanwuii snekrpomarauTHOro KoHTypa 30 kI'11. Kakoii Oyzner yactora ecinu
paccTosiHue MeXAy IJIACTUHAMH IIJIOCKOT0 KOHAEHCATOpa KOHTYpa yBEeIU4UTh B 1,44 pasa?

14.KonebaTenpHBINM KOHTYP HACTPOESH Ha PAIUOBOJIHY € 4acToToo 9 MI'l. Bo ckoipko pa3 Hy>KHO
U3MEHUTh EMKOCTh MIEPEMEHHOT0 KOHAEHCATOpa KOHTYpa, YTOOBI OH ObLIT HACTPOEH Ha JAJIMHY BOJHBI 2 M

15.B omnbiTe FOHTa 0TBEpCTHS OCBEIIaNCh MOHOXpOMaTH4YeCKUM cBeToM (A=500uM). PaccrostHue
MEX1y OTBepcTHsIMU O=1MM, paccTOSIHUE OT OTBEPCTUH 110 IKpaHa 2,5 M. HailTu mososkeHne Tpex nepBhix
CBETJIBIX I10JIOC.

16.ITocrosinHas audpakunonHoi pemerku d=1mim. Kakyro pasHOCTb [UIMH BOJIH AA MOXKET
pa3pelInTh 3Ta pelIeTka B o0nacTi cuHuxX Jtydeit (A=400HM) B ClIEKTpe TPEThEro Nopsi/iKa, €CIIU MUPUHA
pemeTku a=2,5¢cM?

17. Kakol niuHe BOJIHBI COOTBETCTBYET MAKCHUMYM HM3JIYy4E€HHsI IOBEPXHOCTH MTAXOTHOW 3€MJIU IpU



ee temneparype t=27°C?

18. IIpu pmurensHOM O00TyYeHUN CepeOpSHON TJIACTUHKHA CBETOM OHA MPHOOpETaeT moTeHnuan 3,3
B. Haiitu 1iHy BOJIHBI M SHEPTHUIO AAAI0IMKX (OTOHOB, K KAKOMY JIMara30Hy OTHOCUTCS JJTUH BOJH
OTHOCHUTCSI 3TO U3Ty4YEHHE?

19. Onpenenure nepruoabl BpallleHHs 3JEKTPOHA Ha MEePBbIX Tpex bopoBckux opOuTax.

20. ITnockoe 3epkaio nmopopaurBaroT Ha yrou 250. Ha kakol yroj nmoBepHeTcsi OTpa>K€HHbBIN OT
3epkana jay4?

21. JIBa 3epkasia 00pa3yroT APYT ¢ APYroM Yroj MeHbIui 4em . Ha ogHO 13 3epkai majaer ay4
CBeTa, JISKAIUI B INIOCKOCTH, IEPIICHIUKYIAPHON K pedpy yria. Jlokaxkure, 4To yroj OTKIOHEHUS 3TOTO
Jy4a OT IepBOHAYAIBHOTO HAIIPABJICHUS [IOCIIE OTPAXKEHUS OT 0OOMX 3epKall HE 3aBUCHUT OT yIJia MaJeHHUs.

22. JIyd cBeTa majaeT Ha IUIOCKYIO TPaHUILY JIBYX CpeJl ¢ IoKa3aTessIMU mpesomiienus Nl u  n2.
CBeTr 4yacTUYHO OTpa)kaeTcsl, YaCTUYHO Mpenomsierca. Onpenenure, Ipyu KaKoM yriie najaeHus
OTtpakeHHBIN JTyd NEPHEHAUKYISIPEH K MPEIOMICHHOMY JTy4y.

23. Ilpusma ¢ npenomigronum yriiom 600 U3roToBiaeHa U3 CTEKIa C MOKa3aTeIeM MPEIOMIICHUS
1,75. Ilpu kakoMm yrJie majieHus: CBeTa Ha OJIHY U3 TpaHel BBIXO/I Jiyua yepe3 BTOPYIO I'paHb CTAHOBUTCS
HEBO3MOJKEH.

24. PaccTosiHME OT TOYEYHOI'O MCTOYHHUKA CBETA JI0 BOTHYTOTO 3€pKajia J1Ba paauyca KpUBU3HbI
3epkaina, ToueyHbl HCTOYHUK HAXOIUTCS Ha TTIAaBHOM ONTHYECKON ocu 3epkaia. [ e pacmnonoxeHo ero
nuzoopaxenue. [loctpouts xon ydei.

25. IlocTpouTh N300pakeHHe CBETAIICHCS TOUKH, PACTIOJIOKEHHOW Ha TTIABHOM ONTHYECKON OCH
BBIMYKJIOTO 3€pKaJia, €Cliv MOJI0KEHUSI ONITUYECKOT0 IIEHTpa 3epKalia, ero moiroca u pokyca U3BECTHBI.

26. Kak HaJj0 H3MEHUTDH PAcCTOSTHUE MEXKIY cOOMparoIiei JTMH301 U IpeIMeToM, YTOOBI €ro
M300paKeHNE YMEHbIINIIOCH B TPU pa3a, €CIu U3Ha4YaIbHO JIMH3a J1aeT N300pakeHre IpeaMeTa, paBHOE €ro
pasMepy. OnTuueckas cuia JUH3bI 8 AUONTPUH.

27. Ha xakoM pacCcTOSIHMU APYT OT ApyTa HaJl0 PACIIOIIOKUTH COOMPAIOIIYIO U PACCEHBAIOILYIO
a3 ¢ pokycHbIMU paccTossHusIME F1=0,1 M F2=0,06M,4T00BI TapaJIENbHBIN ITYYOK JIydei POt
yepe3 HUX, OCTAJICS NapaJUIeIbHBIM.

28. Haiitu BbicOTy npeamera h, eciin BrICOTa 4eTKOro u3o0paxenus npeamera H1, a B cinydae
NepeMeIeHHsI JTMH3BI K OKpaHy MPH APYroM 4YeTKOM M300paKeHUH MpeIMeTa ero BeicoTa paBHa H2.

29. Onpenenutb MUHUMAJIbHOE BO3MOKHOE PACCTOSIHUE MEXKTY [IPEIMETOM U €r0 U300paKEeHUEM,
MOJIYYSHHBIM C TTOMOIIBIO coOMparomiel TuH3bI ¢ GOKYCHBIM paccTosiuueM 0,2 M.

30. IIpu Tonorpaduueckoit cheMKe ¢ camoJieTa, Jietsiiero Ha Beicote 2000 M, He0OX0aMMO
MOJIYYUTh CHUMKH MecTHOCTH B MacinTade 1:4000. Kakum momkHO OBITH (DOKYCHOE pacCTOsTHUE
00BEKTHUBA.

7.4.3. IIpuMepHbIe TEMBI KypcOBOM paboThI (poekTa) (MpH HATUYHH)
KypcoBbie npoekTs(paboThl) yueOHbIM IJIAHOM HE IPEyCMOTPEHBI.

7.5. MeTtonudeckue MaTepuallbl, ONPEAEIIAIOIINAE IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHUN, HABBIKOB U

(1K) ombITa NPOQECCUOHANBHOM NeATETbHOCTH, XapaKTepU3yIOIUe 3Tanbl (POPMUPOBAHUS KOMIIETCHIIUN
IIpouenypa npoBeneHus MPOMEXYTOUYHOM aTTeCTAllMU M TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH

perlaMeHTUPYEeTCsl JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM, ONPEAEISIOIINM HOPSIIOK OpraHu3aluu 1

IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTalli 00yJaroIIuXCsl.
[Iponenypa orieHnBaHust GOPMHUPOBAHUS KOMIIETEHIIMN MPU MPOBEACHUN TEKYIIETO KOHTPOJIS

npuBesieHa B 1. 7.3. TUNoBble KOHTPOJIBHBIE 33/IaHUS WIIM MHBIE MaTEPUAIIbl TEKYILIETO KOHTPOJIS

npuBezeHsl B 1. 7.2. [IpoMexyTouyHas aTTecTalus 1o JUCHUIUIMHE IPOBOIUTCA B hOpME 3a4eTa C OLECHKOM.
3aueT ¢ OLEHKOM BBICTABJISAETCS 110 UTOraM TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH.

7.6. Kputepuu onieHuBaHUs c(hOPMUPOBAHHOCTH KOMITETEHIIMI TIPU MPOBEICHUN POMEKYTOUHOU
aTTecTaluu

yDOBCHB OCBOCHU M OLICHKA

Kpurepun Ouenka Ouenka
OLCHMBAaHUA | «HEYIOBICTBOPUTEID | «ymOBIETBOpUTEbH | OllEHKa «XOpOLIO» OLeHKa «OTJIMYHO»
HOY o»




«HE 3a4TEHO» «3a4TEHO»
VYpoBeHb ocBoeHUsSI | YPOBEHb OCBOCHUSA | YPOBEHBb OCBOCHHUS YpoBeHb OCBOEHUS
KOMIIETEHIINH KOMIIETEHIIUH KOMIIETEHIINH KOMIIETEHIINH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenun Kommerenun Kommerennun
c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHA OOLIMPHEIE, 3HaHUA
YMEHUS ¥ HaBbIKK HE | 0a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U PEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEnpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHNUIO KaK
Xapaxkrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JleMoHCTpUpYyeTCs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyeTcs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOATEJIBHOCTH | CaMOCTOSITEIIbHOCTH,
YCTOHYHMBOTO BBICOKAsI aJallTUBHOCTh
[IPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyarommuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPHUPYET:
-CYLLIECTBCHHbIE -3HAHUSA -3HaHUE U -riyookue,

po0esbl B 3HAHUAX TEOPETUYECKOIO IIOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOIYCKaI0TCs -HEIIOJIHBIE OTBETHl | KOHTPOJMPYEMOrO | 3HAHUSA IPOrPAMMHOIO

MPUHLIMITHATIbHBIE Ha OCHOBHbIE o0bema MaTepuaa;
OLIMOKY IpU OTBETE | BOIIPOCHI, OIIUOKH B MIPOrpPaMMHOTO -MI0JIHO€ TOHUMAaHUE
Ha OCHOBHBIE OTBETE, MaTepHuana; CYIIHOCTH 1
BOIIPOCHI OmIIeTa, HEJIOCTATOYHOE - 3HAHUs B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MOHMMAaHNE TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMaHHe CYILIIHOCTHU Marepuana MIPOLIECCOB U SIBJICHUH,
OCHOBHBIX MTOHITHH U U3JIaraeMbIX -CIIOCOOHOCTb TOYHOE 3HaAHUE
KaTeroOpHuil; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX ITOHSTH, B
-HETTIOHUMaHHe -HEYBEpPEHHbIE U OOBSACHATH CBS3b | pamMKax 00CyXKJ1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3aJlaHul;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENbHbBIE BBISIBJISITD -CIIOCOOHOCTb
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ounera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJCHIIUU MPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U IIOCJIEI0OBATEIbHBIE,
KOHKpeTHbIE, 0€3 COJIepKaTeNbHbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI Ha HCYepIbIBaIOIINe
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJJaHUS
BOITPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
3K3aMEHAaTopa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTuI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

Or1reHKa Mo JUCIUTIIMHE 3aBUCHUT OT YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHITNMN, 3aKPETICHHBIX 32
TUCITATIIIMHOM, W TIPEJICTaBISAET CO00H cpeHee apuMeTHIeCcKoe OT BRICTABICHHBIX OIICHOK 1O OTAEIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or11eHKa «OTJIMYHO»/«3a4TEHOY BBICTABIISIETCS, €CIIH CpeHee apruMEeTUIECKOe HaXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U IOTOJTHUTEILHON JIUTEPATYPHI, HEOOXOAMMOI IS OCBOCHHSI JUCIIUTUTMHBI

(Moyist)
. KonuuectBo
Ne ABTOp, Ha3BaHHUE, MECTO M3JaHHs, U3IATEIbCTBO, FOJ] U3IaHUs YICOHOH 1
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI IRSCMILT APOB/3IEKTp
oHHbIH agpec Ib6C
OcHoBHas JIuTEpPaTYpa
1 Memkos U. H., Yupukos b. B., DnekrpomarautHoe moje. Yacts 2. http://www.iprbooksh
DJIeKTpOMAarHUTHBIC BOJIHBI M ONTHKA, , 2014 op.ru/28924.html
9 Jleryra C. H., Hakak A. A., Kypc ¢pusuku. Onruka, OpeHoOypr: http://www.iprbooksh
Openbyprckuii rocyaapersensbiii yausepeurer, 96C ACB, 2014 op.ru/30111.html
JonoaHuTEIbHAS JIUTEPaTypa
1 I'opsiues b. B., Morunpnutkuii C. B., IIpaktudeckue 3aHATHS 110 00IIEH http://www.iprbooksh
¢usuke. Onruka, Tomck: ToMckuii moMTEXHUYECKUA YHUBEpCUTeT, 2014 op.ru/34698.html
9 buprokosa O. B., Epmakos b. B., Kopeukas U. B., ®usuka. DnextpudectBo u | https://e.lanbook.com
MarueTusM. 3agauu ¢ pemenusmu, Cankr-IlerepOypr: Jlans, 2021 /book/169255
Anexcanaposa H. B., Ky3pmuuesa B. A., ®u3uka. D1eKTpu4ecTBo U http://www.iprbooksh
1 |marnerusm, MockBa: MOCKOBCKasi FOCYIapCTBEHHAs aKaIeMHsI BOJHOTO

TpaHcnopta, 2017

op.ru/76832.html

OOyuaromuecs U3 yuciia uHBATHI0B U U1l ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BATEIBLHBIMH PeCypcaMu B (popmax, aanTHPOBAHHBIX K OTPAHUYCHUSIM UX
3JI0pOBBSI.

8.2. IlepeueHb pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHKAIIMOHHOMN ceTh «HTepHEeT», HEOOXOAUMBIX IS
OCBOEHUS AUCIUILTUHBI (MOTYJIs)

HanmMeHnoBaHue pecypca ceTtu ((I/IHTCpHeT»

DIEeKTPOHHBIN azipec pecypca

TeOpI/IH " MCTOABI IPOCKTUPOBAHUSA OITUYCCKUX CUCTEM:

YuebHoe mmocodue 0

http://window.edu.ru/resource/400/7640

OO0pa3zoBarenbHbIi mopTan
HUAY MUOU

optics/

https://online.mephi.ru/courses/physics/

Baenenue B nazepHble TEXHOJIOTUU
Jlexusa

hnologies/laser/

https://online.mephi.ru/courses/new _tec

8.3. IlepeueHn coBpeMEHHBIX MTPOPECCHOHABHBIX 0a3 TaHHBIX U MH(OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmMmenoBanue

DNEKTPOHHBIN ajpec pecypea

[Tepuoanueckue nznanust CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie
izdaniya/

Crucok coopHuKOB Tpyn0B 1 koH(pepennuii B PUHII/eLIBRARY

https://www.spbgasu.ru/upload-
files/universitet/biblioteka/List_
rinc_elibrary _06_07_2020.pdf

Ob6pazoBarenbHble nHTepHET-pecypebl CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/




Bcepoccuiickuii ”HHCTUTYT HayYHOH U TEXHUYECKOW HHGOpMAITIH
(BUHUTHN)

www2.viniti.ru

Tex.JIut.Py - Texuudeckas nureparypa

http://www.tehlit.ru/

EauHbIil 57eKTpOHHBINA pecype yueOHO-METOINYECKON JTUTEPATYPHI
CIIoI'ACY

www.spbgasu.ru

Poccuiickasi rocygapcTBeHHas 6u0aroTexa

www.rsl.ru

DenepanbHblil 00pa3oBaTenbHbIi nopTan "EanHoe okHO gocTyna K
00pa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

Hayunast snexkrponnas 6uoimoreka eLIBRARY.RU

Hayunas s;mekTpoHHas
o6ubmmoreka ELIBRARY.RU

DIIEeKTPOHHO-OMOIMOTEeUHas cucTeMa u3aarenbersa "KoHcypTaHT
cryaeHra"

https://www.studentlibrary.ru/

DJIIeKTpOHHO-O0MOIMoTeuHas cucreMa uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DJIEKTPOHHO-O0UOIMOTeYHasl cucTeMa usaarensersa "Jlanp"

https://e.lanbook.com/

OnexrpoHHas oubianoreka Mpouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucranimonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

8.4. HepequL I/IH(i)OpMaLII/IOHHBIX TeXHOHOFI/Iﬁ, HCIIOJIB3YCMbIX ITPU OCYIICCTBIICHUU O6pa30BaTeHLHOFO
mpouecca 1o JuCHUIUIMHE, BKJII04Yasd IMIEPCUCHb JUICH3MOHHOI'O U CBO60I[HO PacIpoCcTpaHiaCMoro

[MporpaMmMHOIo obecrieueHus

HanmenoBanue

Cnioco6 pacrpocTpaHeHHUS
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsieMoe)

LibreOffice

CB00OOHO pacpocTpaHsIeMoe

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTLTAHBI

Caenenust 00 OCHAIIIECHHOCTH Y4eOHBIX ay/IMTOPUN U OMEIICHHI JIsl CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHI U
HOMEIIEHUH JUIsl CAMOCTOSATEIbHOM paboThI

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
CpeAcTBaMu 00y4YeHHUs

40. YueOHbIe ayTUTOPUU TSI TIPOBEACHHUS
MPaKTUYECKHUX 3aHITHI, TPYIIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIbTALMM, TEKYIIETO
KOHTPOJIA U TPOMEKYTOUHON aTTECTAIlUU

KoMmmuiekT MynbTuMeIuitHOro 060pyA0BaHUs
(mepcoHaIbHBIM KOMITBIOTEP, MYJIbTUMEUITHBIN
IIPOEKTOP, FKPaH, ayIMOCUCTEMA), I0CKA, KOMILJIEKT
y4aeOHOM MeOenH, MOAKITI0UYEeHNEe K KOMITBIOTEPHOM
cetu CIIGI'ACY, Bbixon B IHTEpHET

40. KomnbroTepHbIi Ki1ace

Pa6oune mecra c [1K (cTosn koMnbrOTepHBIH,
CHUCTEMHBIN OJIOK, MOHUTOD, KJIaBHAaTypa, MBIIb), CTOI
pabouuil, MOIKIIOYEHHE K KOMITBIOTEPHOW CeTH
CII6oI'ACY, Beixon B Internet

40. YueOHble ayTMTOPUU ISl IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

YdeOHast ayTUuTOpHS AJIsl IPOBEACHUS 3aHITHIA
JIEKIIMOHHOTO TUMA, KOMIUIEKT MYJIbTUMETUHHOTO
o0opynoBaHus (TIEpCOHABHBIN KOMITBIOTED,
MYJIbTUMEAUHHBIA TIPOEKTOP, IKPaH, ayTUOCUCTEMA),
JIOCKa, SKpaH, KOMIUIEKT yuyeOHOI Mebenw,
nojkitoueHue Kk kommnbiotepHoit cetu CIIOI'ACY,
BbIX0J B IHTEpHET

40. ITomemeHus A cCaMOCTOSITENLHOM pabOTHI

[Tomenienue 1151 CaMOCTOSITENILHOM pabOTHI
(unTanbHbIN 3a11 6ubmuoreku, ayn. 217): [IK-23 mr., B
T.9. 1 mt.- [IK mms our ¢ OB3 (cuctemHbIif 010K,
MOHMTOP, KJIaBUATypa, MbIIIIb) C TOJKITIOYEHHUEM K
cet «HTepHET» 1 00ecreyeHneM J0CTyma B
ANEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny CIIOI'ACY.




Jlst maBanuaoB u auil ¢ OB3 obecrieunBaroTCst crienuaibHbIC YCIOBUS IS TIOTYYSHUS
00pa3oBaHus B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB.
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