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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
[lenu ocBOCHUS TUCIUTINHBI
OBnazneHne TeOPeTUYECKUMU OCHOBAMU 3JIEKTPOIMHAMUKHU, BOIHOBOM U T€OMETPUUYECKON ONTHKH,
HEOOXOIUMBIMU I PEIICHUs] TPUKIIATHBIX 33/1a4 Npo¢decCHOHATbHON AESITETbHOCTH.

3amaun QUCIUTIUIAHBI

dopmMupoBaHue 0a3rca 0OCBOCHUS 00IIEPOPECCHOHANBHBIX U CICIUATBHBIX JUCIUILUIMH, Pa3BUTHE
WH)KEHEPHOT'0 MBIIIJICHUS U CLIOCOOHOCTH K aHAJIM3Y 3a7a4 MPOoPECCUOHAIBHOM JEATSIbHOCTH Ha OCHOBE

O6IJ.I€H8,y‘IHbIX, MAaTEMATHYCCKUX U (I)I/ISI/I‘-IQCKI/IX IMPUHIIUIIOB

2. Hepeqenb INIAHUPYEMBIX pE€3yJabTaTrToB oﬁyqe}mﬂ no JTMCUMIIJINHE (MO[[y.]'IlO), COOTHECCHHBIX C
HHAUKATOPAMHU JOCTHKCHUSA KOMIIeTeHII Uil

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPa JOCTHXKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JTUCLUIUTMHE, 00€CTIeUrBaIOUINE JOCTHKEHIE
IUTAaHUPYEMBIX pe3yabTaToB ocBoeHust OITOI1

OIIK-1 CnocobeH pemiath
3a7a9u MPo(ecCUOHATBHOM
JESITeIbHOCTH TPUMEHSIS
METO/IbI MOJICTTMPOBAHUS,
MaTeMaTHYECKOTO aHaIIn3a,
€CTECTBEHHOHAYYHBIC U
OOIIeNHKCHEPHBIC 3HAHUS

OIIK-1.1 Ocymectsiuser coop
UCXOHBIX TAHHBIX JIJIS
pelleHus: TPOU3BOJCTBEHHON
3a1a4n

3HaeT

OOmue Qu3nyeckue MNPUHIMIBI H3ITY4YCHUS,
pacrnpocTpaHeHUs u MOTJIOLIEHUS
AIIEKTPOMArHUTHBIX BOJH

yMmeet

Ha OCHOBE 001X MPUHIIUIIOB

ONTUMHU3HPOBATH COOpP UCXOTHBIX JAHHBIX IJIS
PEIICHUS MPOU3BOICTBEHHOM 3a1a4H

BJIAJICET

HaBplkamMu  cHcTeMaTH3aLUU
HCXOJHBIX JaHHBIX

IMOJTYYCHHBIX

OIIK-1 CnocobeH pemiaTh
3a71a4u PO eCcCUuOHATIBHON
JeSITeIIbHOCTH TTPUMEHSIS
METOJIbI MOJICTTUPOBAHUS,
MaTeMaTHUYECKOTO aHalln3a,
€CTeCTBEHHOHAYYHbIC U
oOIIeNHKeHEePHBIE 3HAHUS

OIIK-1.2 Ocymectusier
BBIOOp PEIICHHS
MIPOU3BOJICTBEHHOMN 3a7a4u

3HaeT

OyHaamMeHTanbHble (PU3MYECKHEe 3aKOHBI B
0071aCcTH 3NIEKTPOIMHAMUKY U OTITUKH

yMeer

[TpumeHsTh 3HAHUS (DU3HUECKON TEOPUHU TpU

COCTaBJICHUHU aJropuT™Ma peleHus
podeCCHOHAIBHOM 3a1a4n

BJIajeeT

3HaHUSAMHM  JOCTAaTOYHBIMH  JUISI  BEPHOIO

BbIOOpa ONTHMAJIBHOTO aJTOPUTMA PEIICHHS
npodeccnoHanbHOM 3a7aun

OIIK-1 CnocobeH pemiaTh
3a/1a4u IPOPECCUOHAIBHON
ACATCIIBHOCTH ITPUMCEHAA
MCTOJbl MOACIIMPOBAHUA,
MaTeMaTHYECKOTO aHaIln3a,
€CTCCTBCHHOHAYYHEIC U
00IIenHXeHEPHbIE 3HaHUS

OIIK-1.3 ITpumensier
COOTBETCTBYIOIIMI
MaTeMaTU4ecKui u(uim)
€CTECTBEHHOHAYYHBIA METOT
JUISL pEIIEHUS] KOHKPETHOM
poeCCHOHAIBHON 3a/1auu

3HaeT
@u3nyeckue  MPUHIMUIBI  YCTPOMCTBA U
(G YHKIIMOHUPOBAHUS ONTUYECKUX

W3MEPUTEIILHBIX MPUOOPOB U CUCTEM CBSI3H U
HaBUTAIUU

ymeeT

OpueHTHpOBaThHCA B (YHKIIMOHATBHBIX
OCOOCHHOCTSAX M BO3MOXKHOCTSIX ONTHYECKHX
M3MEPHUTEIIBHBIX MPUOOPOB M HABHTaIIMOHHBIX
CHCTEM HCIOJIb3YEMBIX B MPOQPECCHOHATBHOM
JIeSITeNIbHOCTH

BJIA/IEET

Nupopmanpeld He0OX0AUMON M JOCTaTOYHOM
JUIL  BBIOOpAa ONTHYECKUX H3MEPHUTEIIBHBIX
YCTPOMCTB, HamOojiee MOAXOMAIIUX  JUIS
MPUMEHEHUS B npodeccuoHaTbHON
JIeSITeIbHOCTH




3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTeJbHOI IPOrpaMMbl

JlanHas qucruruinHa (MOyJib) BKirodeHa B biok «/lucuummuael, moxymu» b1.0.15 ocHOBHOM
npodeccuoHabHON 00pa3zoBarenbHOM porpammel 21.03.02 3emiieycTpolcTBO U KaJacTPhl K OTHOCUTCS K
00s13aTeIbHOM YacTH y4eOHOTO TIJIaHa.

Ne Kona u HauMeHOBaHME HHIUKATOPA
[IpenmecTByOMME TUCIUILIAHBI
/o JIOCTYDKEHUST KOMIICTCHIIMH
1 |MudopmanmoHHbIe TEXHOIOTHU YK-1.1, VK-1.2, YK-1.6, OTK-9.1,
p OITK-9.2, OITK-9.3
2 | Konneniuy cCOBpeMEHHOTO €CTECTBO3HAHMS OIIK-1.3
3 |Bsenenue B crienHalbHOCTh OIIK-7.1, OIIK-7.2
JI1st u3ydeHHs TUCIUILUIMHBI 00 YYaroIUecs JOIKHBI:
JlonxeH 3HaTh:
- OCHOBHBIE UCTOYHHKH MPOo(heCcCHOHATBLHON HH(GOPMAIIMH, BKIIOYAs 3JICKTPOHHBIC 0a3bl JJAaHHBIX;
- OCHOBHBIC BUJIbI HHTEPHET-PECYPCOB M POJIb 3THX PECYPCOB IS MIPOPECCHOHATBHOM
JIEATEIIbHOCTH;

JlomKeH ymeTh:

- UCIIOJIB30BaTh H€06XO[[I/IMI)IG MaTeMaTH4YCCKHUEC MCTOJAbI U HHCTPYMCHTAJIbHBIC CPCACTBA AJIA
pEeLICHU ITPUKIAAHbIX 3aaa4
paboTtath ¢ MHPOPMALIMOHHBIMHU PECYpPCaMu B TJIO0AIBHBIX KOMITBIOTECPHBIX CETIX

- BBIOMPATH ONTUMAJIBHBIC METOBI TTOMCKA U 0TOOpa HH(GOPMAITUU B COOTBETCTBHH C MTOCTABIICHHOM
3a7a4uei;

- CUCTEMAaTH3UPOBaTh HH(POpMAITHIO;

- UCII0JIb30BAaTh H€O6XOIII/IMI)IC MaTCMaTHYCCKUEC METOAbI U HHCTPYMCECHTAJIBHBIC CPEACTBA AJIA
PEICHU MPUKIIAAHBIX 3a1a4;

- p213pa6aTBIBaTB AJIT'OPUTMEBI PCIICHUS ITOCTABJICHHLIX 3a1a4

JomxeH BIajaeTh:

METOJIaMH TIOUCKA, XpaHEHUs U 00padoTku nHpopMamu, TpeOyeMou I peIIeHUs TTOCTABICHHON

3a1a9n
Ne Ko n HamMeHOBaHME HHIUKATOPA
[Tocnenyromue TUCIUITITMHbBI
/I JOCTH)KEHUS] KOMITETCHIIUT
1 |3emmeverpoiicrso IK-3.1, I1K-3.2, T1K-3.3, T1K-3.4,
neverp MK-3.5, TTK-3.6
OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK
2 |T'eorpaduyeckre nHPOPMALMOHHbBIE CUCTEMBI

-4.4, OIIK-4.5, TIK-2.5

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

3 |leonesndeckas mpaktuka. Yacts 2 -4.3, OIIK-4 .4, OIIK-4.5, T1K-1.3,
I1K-1.4, IIK-1.5, TIK-1.7
OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK
-7.4,I1IK-1.1, IIK-1.2, TTK-1.8, TIK-
4 | Texnonorudeckas npaktuka. Yacts 1 1.9, IIK-2.1, I[IK-2.2, [1K-2.3, TIK-
2.4, TIK-2.5, TIK-3.1, [1IK-4.1, T1IK-
4.2, TIK-5.1
5 HNHpopManmoHHbBIE TEXHOJIOTHH B 36MJICYCTPOHCTBE U TIK-1.7, TIK-2.4, TTK-2.5
KaJ1acTpax
5 doTorpaMMeTpHs ¥ TUCTAHIIMOHHOE 30HIUPOBAHHE T1K-1.4, [IK-2.5
TEPPUTOPUH
OIIK-3.1, OIIK-4.1, OIIK-4.2, OIIK
7 |T'eone3nyeckas npaktuka. Yacts 3 -4.3, OIIK-4 .4, OIIK-4.5, T1K-1.3,
I1K-1.4, IIK-1.5, [IK-1.7, TIK-3.2
8 |I[IpuknanHas reoae3us I1K-1.5, I[IK-3.2




9 | Co3nanue HU(PPOBLIX MATPULL MECTHOCTH gﬁ:ig , gﬁgﬁ;:ii, TK(ID)-1.2, IIK

10 [Mudposoe kapTorpadupoBaHe TEPPUTOPUN U IK-2.5, TIK(LD)-1.1, TIK(LT)-1.2, TIK
MOJICTTUPOBAHUE O0OHEKTOB HEJIBUKIMOCTH (ID-1.3, IIK(1)-1.4

11 Kaprorpado-reonesnueckoe odecneueHrne KagacTpoBoii OIIK-6.1, OITK-6.2, OIIK-6.3
JeSITeIbHOCTH

12 [IpumeneHnue rino0anbHBIX HABUTAIIMOHHBIX CITYTHHUKOBBIX I1K-1.3, IIK-1.4, IIK-1.5, I1K-1.7,
CHUCTEM B 36MJICYCTPOUTEJIbHON M KaIACTPOBOM JI€SITEIILHOCTH I1K-3.2

. OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK
13 [ OcHOBBI Hay4YHBIX UCCIICAOBAHUIA 54
14 |Kaprorpado-reoae3nueckoe 00ecrieueHre 3eMIeyCTPOMCTBA OIIK-6.1, OIIK-6.2, OIIK-6.3

4. O0beM TUCHHUILUIMHBI (MOYJIfA) B 3a4E€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgaBaresieM (o BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYI0O Pa00Ty 00y4aloIuXCcs

Cemectp
W3 Hux yackl Ha
Bun y4ueOHo# paboTh Beero MIPaKTUYECKYIO
4acoB 3
NOATOTOBKY

KonTakTHas padora 64 64
Jlexmonnsie 3ansarus (JIek) 32 0 32
JlaGoparophsie 3anHsaTus (J1ad) 16 0 16
[Ipaktuueckue 3anstus (I1p) 16 0 16
HWHast koHTaKTHasi paboTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIbTAIIUU 110 KYpCOBOM paboTe (IIPOEKTY),
KOHTpOJIbHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAlMIO (Cava 3a4era,
3ayeTa C OLICHKOM; 3allluTa KypCOBOM pa0OThI
(mpoexTa); cnava KOHTpOJIBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO 0.95 025
(KoHCYNBTAIUS TIEpeT SK3aMEHOM U cada ' '
Yachl HA KOHTPOJIb 8,75 8,75
CamocrositesibHast pabora (CP) 71 71
O61masi TpyA0eMKOCTh IMCHUTIJIMHBI (MOYJISA)

Jackbl: 144 144

3a4YeTHbIE eAUHHUIIbI: 4 4

5. Conep:xaHue THCHHILITMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE 10 pa3iesaM (TeMaM) ¢ yKa3aHUueM

OTBCACHHOI'0 HA HUX KOJIHYECTBA AKAACMHUICCKHUX YaCOB U BH/10B y‘-leﬁl—ll)IX 3aHATHH

5.1. TemaTrueckuii MIaH JUCIUILIAHBI (MOJTYIIS)

KonTakTHas pabota (1o yueOHBIM

3aHATHUSAM), Yac.

Pa3ngensl [UCIUAILINHEL

JIEKI[ANA

I13

JIP

CemecTtp

BCErO

U3 HUX
Ha

YECKYI0
HOATO-
TOBKY

IpaKTH-
BCETO

U3 HUX
Ha
IpaKTHU-
YECKYI0
HOATO-
TOBKY

U3 HUX
Ha
BCETO
YeCKYIO
MIOATO-
TOBKY

MIPaKTH-

Cp

Bcero,
yac.

Kon
WHJUKATOP
a
JOCTUXCHHU
i
KOMIIETEHIT
nun

1. |1 pa3nen. DieKTpU4ecTBO U

MAar"HeTus3m




OIIK-1.1,

1.1. [ DmekTpocTaTuka. 6 OIIK-1.2,
OIIK-1.3
OIIK-1.1,
1.2. | [IocTOAHHBIN TOK. 6 OIIK-1.2,
OIIK-1.3
MarauTHOe 10Jie B BaKyyMe. OINK-1.1,
1.3. 6 OIIK-1.2,
3axoH buo-Casapa-Jlamnaca. OIK-1.3
. OIIK-1.1,
14, JleficTBME MarHUTHOTO TTIOJIS Ha 5 OITK-1.2
JBIDKYIIIUECS 3apsibl U TOKH. OHK-1.3,
OIIK-1.1,
1.5. | DnexTpomMarHuTHas UHAYKLUS. ) OIIK-1.2,
OIIK-1.3
OcHoBbl TeOpuu MakcBeia OIK-1.1,
L6. JUJISL DJIEKTPOMAarHUTHOTO IOJIS 6 OIIK-12,
|y . OIIK-1.3
DJIEKTpOMArHUTHHIC KOJICOAHMS OIIK-1.1,
1.7. 1 BOJHEL 7 OIIK-1.2,
' OIIK-1.3
2|2 pasnmen. Mznyuenue cBeTa.
Crtpoenue aToma
TemnoBoe U3Ty4eHHE U €r0 OINK-1.1,
2.1. SAKOHLL 7 OIIK-1.2,
. OIIK-1.3
OIIK-1.1,
2.2. | Baemnuii poroaddexr. 6 OIIK-1.2,
OIIK-1.3
Mogens aroma bopa- OlIK-1.1,
2.3. Pesepdopria 8 OIIK-1.2,
) OIIK-1.3
3. |3 paznen. BomHoBas onTuka
OIIK-1.1,
3.1. |UnaTepdepenmus cera. 9 OIlK-1.2,
OIIK-1.3
OIIK-1.1,
3.2. | Audpakmms cBera 6 OIlK-1.2,
OIIK-1.3
BzaumojeiicTBue cBeTa ¢ OINK-1.1,
3.3. BEIIECTBOM 6 OIIK-1.2,
| OIIK-1.3
4. |4 pasaen. ['eomerpuueckas
ONTHKA
BoimHoBEIE CBOMCTBA CBETa B OIIK-1.1,
4.1. | 3aKOHBI TEOMETPHUIECKOM 10 | OIIK-1.2,
OIITHKH. OIIK-1.3
OIIK-1.1,
4.2. | OtpaxkaTenbHbIe TPU3MBI 8 OIIK-1.2,
OIIK-1.3
Cdepuueckue u achepuueckue OIK-1.1,
4.3. 8 OIIK-1.2,

3€pKaja U JUH3bI

OIIK-1.3




OIIK-1.1,
4.4, | AGepparusi 1 XpOMaTHU3M. 3] 2 1 6 9 OIIK-1.2,
OIIK-1.3
BoJIOKOHHAs OIITHKA OIK-1.1,
4.5. I'paguenTHas OHTI/IKB.' 3 1 1 3 5 OlIK-1.2,
P ' OIK-1.3
Pabota onrrueckoro npubdopa OIIK-1.1,
4.6. | coBMeCTHO ¢ ria3oM 4deioBeka. | 3 | 4 2 6 12 OIIK-1.2,
dotorpadusi. OIIK-1.3
5. |5 paznmen. KonTpois
OIIK-1.1,
5.1. [3auérCOn 3 9 OIIK-1.2,
OIIK-1.3
5.1. JIexuun
No | HaumenoBanue paszjaena o
. HaumenoBanue u kpaTkoe coaep:kaHue JIEKIUi
pasn 1 TEMBI JIEKIUH
DJIEKTpOCTaTUKa
1 3akon Kynona. HanpskeHHOCTB 3JIeKTpUUYecKoro moss. Padora cun
DJeKTPOCTATHKA. anekTpudeckoro nois. [Toreniuan. CBsi3b MEXIy HANPSHYKEHHOCTHIO OIS
M OTEHIIMAJIOM.
ITocTosTHHBIN TOK
2 IToCcTOSHHBIM TOK. Cuna toka. [InmotHocTs Toka. DJIC. 3akon Oma. ConpoTUBICHUE
npoBoAHUKOB. PaboTa 1 MoiHOCTh ToKa. 3akoH J[xoynsa-Jlenna.
MarauTHOoe ToJe B MaruauTHOE 1oJIe B BakyyMe. 3akoH bruo-CaBapa-Jlamraca.
3 BakyyMe. 3akoH buo- OmeiT Dpctena. MarautHoe mone. MarauTHas HHAYKIWS. 3aKkoH bro-
Casapa-Jlamaca. Cagapa-Jlamnaca. [Tose npsiMoro 1 KpyroBoro TOKOB.
JeiictBre MarHuTHOTO |/l€MCTBHE MArHUTHOTO MMOJISL HA JABMIKYIMECS 3aPsi/ibl U TOKH.
4 TI0JIS Ha JBIKYIIHECS 3akon Awmrepa. Cuna Jlopenna. J[BmkeHue 3apsyKEHHBIX YaCTHUI] B
3aps/bl ¥ TOKH. MarguTHOM nojie. PaMka ¢ TOKOM B MarHMTHOM I10J1ie. MarouTHBINA TOTOK.
DJIEKTpOMAarHuTHas UWHIYKIHS
5 DNeKTPOMArHUTHAS 3aKoH 35iekTpoMarHuTHor nHaykuu Papanes. [Ipasuno Jlenna.
MHYKIHS. Camounaykuus. Buxpesbie Toku. UHIYKTUBHOCTH KOHTYpa. B3anmHas
unayknus. Tpancdopmarop.
OCHOBBI TEOpUHU OcHoBbI TeOpuu MakcBesuia Jyist 3JIEKTPOMarHUTHOTO TOJIS.
5 Makcseia s Buxpesoe anextpuueckoe nosie. Tok cmenieHus. Y paBHeHus Makcgesa
DIIEKTPOMATHUTHOTO | UL JIEKTPOMArHUTHOTO TOJIS.
TOJIA.
DNeKTpOMarHUTHBIE KOJICOaHUS U BOJTHBI
3 I"apmoHnueckue KosiebaHus. DICKTPOMarHUTHbIC KOJIeOaHusI.
7 J'ICK6TpOMaF HUTHBIC | Ko 1e6aTenbHbI KOHTYD. DIeKTPOMATHUTHBIE BOJIHBL. BOIHOBOI BEKTOD.
KOICOAHNA M BOTHBL. | jpenryg 1 MMITYIIbC 31€KTPOMArHUTHBIX BouH. 11Ikaa
AJEKTPOMArHUTHBIX BOJIH.
TennoBoe U3IIy4eHHE U €ro 3aKOHbI
8 TennoBoe u3nydeHue 1 | XaPAKTEPUCTHKH TEIUIOBOTO U3ITYYCHHUS. 3aKOH Kupxroda. 3akon
ero 3aKOHbL. Credana-bonpivana. 3akon cmemenns: Buna. ®opmyna Panes-/[xunca.
®opmymna [lnanka.
Buemrnuit poroaddexr
9 |B . 3akoHbl BHelTHeTo (hoTodddekra. YpaBHeHHEe DUHINTEHHA 115
Hemmnit poToopPekT. dhotoaddekra. [Ipumenenne pororddexra. Macca u umMIyasc GOTOHA.
JlaBneHue cpera.
10 | Monens atoma Bopa- Mopens aroma bopa-Pesepdopna.




Pesepdopna.

JIuneituarslii ciexktp aromMa Bogopoaa. opmyna bansmepa. Popmyna
Pun6epra. Ilocrymarer bopa. OnbiTel @panka u ['epuia. CriekTp atoma
BoJopoa 1o bopy.

WuTtepdepennus creta.
[TonsiTHE O KOPITYCKYISIPHO-BOJIHOBOM Jtyanu3Me. KorepeHTHbIE BOJIHBI.

11 | Anrepepenuns ceera. YcnoBue MmakcumMyMa 1 MUHUMYMa uHTepdepenunn. Matepdepennus B
ToHKHX TIeHKax. Komnbia Hetorona. [lpumenenus uatepdepeHimm
Hudpakmus cBeta
[punnun [Noiirenca-®penens. 3oub1 @penens. dudpakuus Openens Ha
12 Audpaxuus cBeTa | yurnon orsepernn i muc-ke. Judpaxis GpayHrodepa Ha e,
JudpakimonHas pemeTka.
B3anmoneiicTBre cBeTa ¢ BEIIECTBOM.
BsaumojeiicTBre cBera | ECTECTBEHHBIN U NMOJIIPU30BAHHBIN CBET. 3aKkoH Manroca. 3akoH
13 C BEIIECCTBOM. Bbprocrepa. [IBoitHoe nydenpenomiieHue. Jucnepcus ceera. [lornoiienue
cBeta. Paccesinue cBera.
. BosiHOBBIE CBOMCTBA CBETA M 3aKOHBI T€OMETPUUECKON ONTUKH.
BonHosbie cBolicTBa [Tpuniun depma. 3aKOoHBI OTPAXKEHUS U TIpeioMiieHus cBeTa. [losHoe
14 CBCTA 1 3aKOHBL BHYTPEHHEE OTPAXKEHUE U ero NpuMeHeHue. OnTuueckue MaTepuabl.
[COMCTPHICCKOH [TnockonapamnenpHas actuna. [Imockue 3epkana. M3o0paxenue B
ONTHKH. IJIOCKOM 3epKaiie. OTpakeHue OT HECKOJIBKUX TIJIOCKHUX 3EpKall.
OTtpaxatenbHbIe TPU3MBI
15 OrpakaTenbHble [Ipu3mbl ¢ OAHUM U ¢ MHOTOKPATHBIM OTpakeHueM. IIpr3Mbl ¢ KphIIeH.
HPHU3MEI ITpusmennsie cucteMbl. Kinunbs. Bpamaroniyecs: 1 nepeMeniarnmecs
KJIMHbS. AXpoMaTH3alus KIMHHEB
Cdepuueckue u acheprdecKkue 3epkajia u JHH3bI
Coepreckue u dopmyJibl UaeaIbHOM ONTUYECKON CUCTEMBI JIJ1s 3epKajl. ToHKas JIuH3a.
16 | acgepuucckue sepkana Cdepuueckue u acheprdeckue JIUH3bI. [[MIMHIpUYECKHE U TOPUUYECKHE
Y JIMH3bI i
AOGeppanusi 1 XpOMaTH3M.
AGeppanus u xpomatn3M. Koma. AHaOGeppallMOHHBIE JIMH3BI C
17 Abeppauus u ac(hepuIeCKUMH IMOBEPXHOCTIMHU. AHAOCppaIlMOHHBIE 3EPKaIbHbIC
XpOMaTH3M. MOBEPXHOCTU. Bubl KOoppekinu XxpoMatuzMa JuH3. CUMMETpUYHbIE
CHUCTEMBI.
Bos1oKOHHAS OIITHKA. BomnokoHHas onTHka. Fpa,Z[I/IeHTHaH OIITHKA.
18 I'pamuenTHas ontuka. | CBetoBomsl, JInu3sl Ppenesi. Pactposbie cucteMsl. KoHaeHcopst
Pabota ontuueckoro mpubopa COBMECTHO C I1a30M YeJIOBEKa.
Pa6ota omrruueckoro | PoTorpadus. CrepeodoTorpadus u crepeon3o0paxeHue.
19 npuGopa coBmecTHO ¢ | 7183 UenoBeka Kak ontuyeckuii mpubdop. Octpora 3peHnst. AKKoOMoaaLust

IJ1a30M YeJIOBEKa.
dororpadus.

u aganrtanus. Koppekuus Henocratkos 3penus. Pabora mpubdopa
COBMECTHO C T71a3oM. Buaumoe yBennyenue. @otorpadus.
®oTtoo0BekTHB. CTepeodororpadus u crepeon3odpaxeHue.

5.2. IlpakTuyeckue 3aHATUS

HanmenoBanue pasaciia

Ne .
- Y TEMbI MPAKTUYECKUX HaumenoBanue u coaepkanre NPpakTUYECKUX 3aHATUN
P 3aHATHI

1 5 DJIEKTpOCTaTUKA

JIEKTPOCTATHKA. Pemenne 3a1aq

MaruauTHoe 1oJie B MarnuTHoe noje B Bakyyme. 3akoH bruo-Caapa-Jlamaca.
3 BakyyMe. 3akon buo- | Pemenne 3anaq
Casapa-Jlamnaca.

5 DJIeKTpOMarHUTHasK DNeKTPOMarHUTHAS WHIYKIIHS

HUHAYKIOUS.

Pemrenue 3anau




OCHOBBI TEOpUH
Makcsemna s

OcHoBBI TeOpuu MakcBesuta Jis 3JeKTPOMArHUTHOTO TTOJISI.
Pemenue 3agau

6 3JIEKTPOMArHUTHOTO
TIOJISL.
7 DIeKTPOMATHUTHEIE | DJIEKTPOMArHUTHBIE KOJIEOAHHUS ¥ BOJIHBI
KoneOanus ¥ BoHpl. | PeleHne 3anaq
BosHOBBIE cBOiicTBa | BOJIHOBBIE CBOMCTBA CBETa M 3aKOHBI T€OMETPHUYCCKOM OITHKH.
14 CBETa U 32KOHBL Pemenue 3anau
FeOMETPHUYCCKOM
ONTHKHU.
15 OrpaxaTenbHbIE OTtpakaTenbHbIE TTPU3MBI
HPHU3MBI Pemrenue 3amau
Cdepuueckue u Cdepuueckue u achepudeckue 3epkajia u JMH3bI
16 | achepuueckue 3epkana |Pemenue 3anau
Y JIMH3bI
17 AGeppanus u AOGeppanust 1 XpoMaTU3M.
XPOMAaTHU3M. Pemenue 3anau
Bonokonnas ontuka. | BoiokoHHas onTuka. ['pajueHTHAas ONTHKA.
18 I'panuentHas ontuka. |PemieHue 3amaq
Pa6ota ontuueckoro | Pabora ontrdeckoro mpubopa COBMECTHO C TJ1a30M YEIOBEKa.
19 npubopa coBmecTHO ¢ | Pemenue 3anau

IJIa30M YeJIOBEKa.
dororpadus.

5.3. JJaboparopHbie pabOThI

HaumenoBanue pasaciia

Ne
anyr| T TEMEL 1abopaTOPHBIX HaumenoBanue u conepxkanue 1a00paTOpHBIX padoT
P pabot
5 . ITocTostHHBIN TOK
TIoCTOAHHBIA TOK. | Jlagoparopras paGota " Moctik YurcToHa"
JleiicTBrie MarHuTHOrO | JI€CTBHE MAarHUTHOTO MOJIA HA ABMKYILUECS 3apsbl U TOKH.
4 nojs Ha aerkymmecs | Jlaboparopnas pabora" Onpenenenue yaeabHOTo 3apsja dIeKTpoHa”
3apsabl U TOKH.
8 TeroBoe U3JIy4YEHUE U TenmoBoe N3TY4YCHUC U €TI0 3aKOHBI
ero 3aKOHbL. JlabopaTtopHas paborta" Onpenenenue nocrossaHoi Ctedana-bonpiimana”
9 | . Bueunuit poroadpdexr
HeHui GoTosdexr. JlabopaTtopHas paborta" N3ydyenue BuemnHero hotoddpdexra"
M 5 Monens aroma bopa-Pesepdopaa.
10 OH}SHI’ aToMa bopa- | fragoparopHas paGora:" OnpeseneHue JUIMHHOBOIHOBOH IPAHHUIIBI
esepdopria. CHEKTpa MOTJIONIEHUS ¥ BBIYHCIEHUE MOCTOSTHHOM [Lnanka"
WnTtepdepennus crerta.
11 | WUntepdepenmus cpera. JlabopaTtopHas pabota "OnpeneneHnne JUIMHBI CBETOBON BOJHBI TIPH
oMo koiaer HeroTona"
12 Hudpakius ceeta
Audpaxuns csera JlabopaTtopHas pabota "M3ydeHue 1a3epHOro U3mydeHus"
13 BzauMmoelicTBre cBeTa BzanmoeiicTBIe cBeTa C BEIIECTBOM.

C BCIICCTBOM.

JlabopaTtopHas pabota "M3ydeHue ssBaeHus nossipu3aniu’

5.4. CamocTosTenpHas pabota 00ydaromuxcs

No
pasn

HanmenoBanue pasaciia
JUCHUITIIINHBI 1 TEMBI

ConeprxkaHre caMOCTOSITEIFHON paboThI




DJIEKTpOCTaTHKA
BrlInoHeHnE MHIUBUTYAIBHOTO JJOMAITHETo 3a1anus. [IpakTuueckas

1 OueKTpocTaTHKa. pabota "KoMIbploTepHOE MOJICTUPOBAHHE IIEKTPOCTATHUSCKUX TTOJICH
CO3JJaHHBIX TOYEUHBIMU 3apsaamMu’.
ITocTosiHHBIN TOK
2 [1OCTOSIHHBIH TOK. BrinonHenue MHAMBUYATIBHOTO JOMAIIHETO 3a/aHus. Boinonnenue
otuéTa 10 J1abopaTopHOii paboTe: pacuéT U MOCTPOSCHUE TPAPUKOB.
MaruuTtHoe mnoJjie B MaruauTHoe noyie B Bakyyme. 3akoH buo-Capapa-Jlamnaca.
3 BakyyMme. 3akoH buo- | BelnojaHeHne MHAMBUIYaIbHOIO JOMALIHETO 33 1aHHs]
Cagsapa-Jlannaca.
JeiicTBue MarauTHOTO |/l€HCTBHE MArHUTHOIO MOJIS HA JIBMKYIIUECS 3apsi/Ibl U TOKH.
4 TI0JIA Ha ABIOKyIIMecs | BBINOJHEHNE HHIMBU/YaIbHOTO IOMALIHETO 3a/laHusl. BbIONHEHNE
3aps/ibl U TOKH. otuéTa 10 JJabopaTopHOii paboTe: pacdéT U MOCTPOSCHUE TPAPHUKOB.
5 €) JIEKTPOMArHUTHAA 3J'I€KTpOMaI‘ HUTHaA HHAYKI WA
MHYKIHS. BrinonHenue MHAMBUYATBHOTO JOMAIIHETO 33/JaHUs
OcHOBEBI TEOpUU OcHoBbI TeOpun MakcBesia Juist 3JIeKTPOMarHUTHOTO TOJIS.
5 Makcsemia s BrinonHenne HHAMBUYAIBHOTO TOMAIIHETO 3aJaHUs
3JIEKTPOMAarHUTHOT'O
OJISL.
v DIEeKTPOMATHUTHBIE | DJIEKTPOMATHUTHBIE KOJIEOAHNUS ¥ BOJIHbI
KOoJIe0aHus U BOJIHLL. | BHIIIOJIHEHUE UHAMBUIYAJIBHOTO IOMAIIHETO 33/1aHUs
T TennoBoe U3Iy4eHHUE U €r0 3aKOHBI
8 CILIOBOC M3TYHCHUC M | BLiroiHeHne MHIMBU/Ya bHOTO JOMAIIHEr0 3a1aHus. BhIoTHeHNe
Cr'o 3aKOHBI. oTuéTa 10 JIabopaTOpHOI paboTe: pacdéT U MOCTPOSHUE TPAPHUKOB.
Buemnunii pororddext
9 | Buemmnuii potorddexr. | BblOIHEHIE NHANBUIYAIBHOTO JOMAIIHETO 3a/1aHus. BoinoiHeHne
oTuéTa 1o J1abopaTopHOii paboTe: pacuéT U MOCTPOECHUE TPAPHUKOB.
M B Monens aroma bopa-Pesepdopaa
10 OH}SHI’ aToMa bopa~ | ByionHeHNe MHAMBH/YaTHOTO TOMAIIHETO 3a/1aHus. BhIIoNHEHNE
esepdopria. oTuéTa 1o J1abopaTopHOii paboTe: pacuéT U MOCTPOSHUE TPAPHUKOB.
WnTepdepenius caera.
11 | Unrepdepenmus cera. | BbIlOIHEHNE HHAMBHIYaIbHOTO TOMAIIHETO 33/1aHusl. BoinoaHeHne
0TuéTa 10 JIA00paTOPHOM paboTe: pacyET U MOCTPOCHUE IPAPUKOB.
Hudpaxus ceeta
12 Judpaxiys cera BrinonHenne nHAMBUYaIBHOTO TOMAITHETO 3aaHus. BeinonHeHne
0TuéTa 10 JIab0paTOpPHOM paboTe: pacyET U MOCTPOCHUE IPAPUKOB.
B . B3anmoneicTBre cBETa ¢ BEIIECTBOM.
13 SaMMOZCHCTBHC CBCTA | ByinoHeHe MHIMBUYa bHOTO IOMAIIHETO 3a/1aHus. BhIoNHEeHN e
C BCIICCTBOM. oTuéTa 1o J1abopaTopHOii paboTe: pacuéT U MOCTPOECHUE TPAPHUKOB.
BomHoBBIE cBOlicTBa | BOJIHOBBIE CBOMCTBA CBETA U 3aKOHBI T€OMETPUUECKOM ONTHUKH.
14 CBETa U 3aKOHBI BrinonHenue MHAMBUYATBHOTO TOMAIIHETO 33/JaHUs
reOMETPUYECKOMN
OTITHKHU.
15 OTpa)KaTCHLHLIC OTpa)KaT CJIbHBIC ITPU3MBI
IPU3MEI BrimotHeHNE HHAMBUAYATLHOTO JOMAIITHETO 3aaHus
Chepuueckue u Cdepuueckue u acheprueckue 3epkana v JTUH3bI
16 | acdepuueckue 3epkana | BbInonHeHre MHAMBHIYAIbHOTIO JOMAIIHETO 3a1aHUs
Y JIMH3BI
17 A6eppauH;{ u A6eppauml H XpOMAaTU3M.
XPOMATH3M. BrinonHeHne MHAUBUIYAIBHOTO JIOMAIITHETO 33/IaHUS
18 BonokonHas ontuka. |BosokoHHas ontuka. I'pagueHTHas onTuka.

I'pagnrieHTHAs ONTHKA.




BrinosiHeHME HHIUBUAYAIBHOTO JOMAIIHETO 33 1aHUS

19

PaGora ontuueckoro
nprbopa COBMECTHO C
IJIa30M YellOBeKa.
dotorpadusi.

PaboTa ontuueckoro nmpubopa COBMECTHO C I1a30M YeJIOBEKa.
®dotorpadus u crepeodororpadus. CtepeonzodpakeHue.
BeinoHeHre WHAMBHYaTBHOTO IOMAITHETO 3aaHus




6. MeToauveckne MaTepHAJIbI JJIs1 CAMOCTOATEILHON PadoThl 00y4YAIOIIMXCS 1O AUCIHUIIIHHE
(Moay110)

CaMOCTOﬂTCHBHaSI pa60Ta BBIIIOJIHACTCA B paMKaxX JUCHUIIIIMHBI <(9JICKTpOIII/IHaMI/IKa U IIpUKJIaaHas
ONTHKAaY» TOJT PYKOBOJICTBOM IPEIO aBaTelIsl, Kak B ayAUTOPHOE, TAK U BHEAYIUTOPHOE BPEMSI.
CamocrosTenbHas padoTa HalpaBjicHa Ha (POPMHPOBAHUE YMEHUN U HAaBBIKOB IMPAKTHYECCKOTO PEIICHHS
3aa4, Ha pa3BUTHUC JIOTHYCCKOI'O MBIIJICHH, TBOp‘ICCKOﬁ AKTUBHOCTH, UCCJICAOBATCIBCKOI'O MIOAX0A4a B
OCBOCHHMH y4eOHOr0o MaTepHasia, pa3BUTHS MO3HABATEIIbHBIX CIIOCOOHOCTEH.

Matepuaibl caMOCTOSITENIbHBIX PadOT pa3pabaThIBatOTCS MPENoiaBaTeIeM U BKIIIOYAIOT B ceOs
OCHOBHBIE€ JOKYMEHTBI, B TOM YHUCJIE:

- UHCTPYKIIUU, HAIIPABIISIONIME 00yYaronIerocs B MpoIecce caMoCTOsTeNIbHOM paboThI;

- 33/1aHHUs, COOTBETCTBYIOIIME OCHOBHBIM pa3/iesiaM padouel mporpaMMel;

- TeMaTUKy pedepaTos, JOKIAI0B U TBOPUYECKUX paboT;

- CIIMCKM OCHOBHOW M JTOIIOJHUTEIBHOM JINTEPATYPHI;

- BUJIbl KOHCYJIbTaTUBHOM IIOMOIIY;

- BUJIBI ¥ (DOPMBI KOHTPOJIS;

- KPUTEPUH OLICHKH 3HAHUI;

- PEKOMEHTyeMbI 00BEM PabOTHI;

- OPUECHTUPOBOYHBIE CPOKH €€ MIPEACTABICHUS U Ap.

KoHTpoib caMocTosTenbHON PabOThl MOXKET OBITh B MMCEMEHHOM, YCTHOHM MIIM WHOU (hopMax,
HaIIPaBJICHHBIX Ha JOCTH)KECHUE KOHEYHOT'O PE3YIIbTATA.

CamocTosTenbHas paboTa MPOBOAUTCS C LEIBIO:

- CHUCTEMaTH3aluH 1 3aKPETICHUS TTOTYyYSHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUUECKUX YMEHUM;

- YyIyOJIeHHs U pacliupeHHs TeOPETUYECKUX 3HAHUM;

- opmupoBaHUs yMEHUI UCTIOTIB30BaTh YUYEOHYIO U CIIPABOYHYIO JIUTEPATYPY;

- ¢opMupOBaHUE HABBIKA ITOMCKA, 0TOOPA, CUCTEMATH3aIMKA U 00001IeHUs HH(DOpMAIUU B
WNHuTtepHeTe 1o 3aJaHHON TEME;

- pa3BUTHUA MTO3HABATENBHBIX CIIOCOOHOCTEN M aKTUBHOCTU O0YYarOIIerocs: TBOPUECKON
WHUIMATUBBI CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;

- (opmupoBaHUS CAMOCTOSITENFHOCTH MBIIIJICHHSI, CTOCOOHOCTEH K CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHIO, U CaMOpeaTn3allii;

- pa3BUTHS HABBIKOB HCCIEA0BATEIHCKOMN NESTEILHOCTH.

B ocHOBe camocTosTENbHON pabOTHI JieXkKaT MPUHIIMIIBL:
- CaMOCTOSATENIBHOCTH;

- pa3BUTHUS TBOPUYECKON HANTPABICHHOCTH;

- LIEJIEBOTO MJIAHUPOBAHUS;

- IMYHOCTHO - JEeSITEIbHOCTHOTO MOAX0/A.

Jng noctTuxkeHus cTyJiecHTaMiu MaKCUMAaJIBHO TTIOJTHOTO YCBOCHUS MaTepraia, peiararoTcst
CJICTYIOIINE BUJIBI pa0OTHI:

-BEJICHHE KOHCIIEKTA;

-COCTaBJICHUE TE3UCOB;

-COCTaBJICHUE aHHOTAIIMIA,

-OTpeIeIICHHE MPOOJIEMBI ¥ TIONCK MyTEH €€ PEeIICHMS.

7. OueHo4YHbIe MaTepUaIbI AJIsl IPOBEJAeHUS TEKYlLIero KOHTPOJIS yCIeBAeMOCTH U NPOMe:KYTOYHOM
arTecTalMU O0YYAKOIIMXCS M0 M CHUILIMHE (MOYJII0)
7.1. [lepeuenb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHUSI B IPOLIECCE OCBOSHUS AUCLUTIINHBI

Kon u HaumeHoBaHue
Ne KoHTponmpyemsle pa3aesnsl JUCHUATIIINHBL . Bun onenounoro
HMHJUKATOpa KOHTPOIUPYEMOHN

n/m (Mozys) KOMITETEHLIH cpencTaa

1 |DnexTpocraruka. OIIK-1.1, OIIK-1.2, OIIK- | Tecr, onpoc




1.3

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

3 MaruuTHOe 1oJie B BakyyMe. 3akoH buo- OIIK-1.1, OTTK-1.2, OTK-1.3 | Tecr, onpoc
Cagapa-Jlamnnaca.

4 JIGHCTBHE MArHUTHOTO MO Ha OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc
JBIDKYIIUECS 3apsiibl U TOKH.

5 | DnexTpoMarHUTHAs WHIYKIIHSL. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc

6 Ocrobt Teopun Makcaeiuia s OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc
AJICKTPOMArHUTHOTO TTOJIS.

7 | DneKTpoMarHUTHBIC KOJCOAHUS U BOJIHBI. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc

8 |TemioBoe M3Iyd4eHHUE U €ro 3aKOHBI. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc

9 |Buemnwuit porosddexr. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, onpoc

10 |Mogens atoma bopa-Pesepdopna. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc

11 |WnTepdepenuus cpera. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, onpoc

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

13 | B3auMopelicTBuE CBETa C BEILIECTBOM. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, ompoc

14 | BOTHOBBIE CROMCTEA CECTA 1 3AKOHEI OIIK-1.1, OIIK-1.2, OTK-1.3 | Tecr, onpoc
F€OMETPUYECKON OTNITHKH.

15 | OrpaxarenabHble IPU3MBI OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, onpoc

16 |Cdepurieciue uachepueckue sepKANA | ()i y | O[IK-1.2, OTTK-1.3 | Tect, onpoc
JIUH3BI

17 | AGeppanus u XpoMaTu3M. OIIK-1.1, OIIK-1.2, OIIK-1.3 | Tecr, onpoc

18 | Bonoxonnas ontuka. ['paguentHas ontuka. | OIIK-1.1, OIIK-1.2, OIIK-1.3 | TecTt, onpoc

19 Pabota onruueckoro mpubopa COBMECTHO C OTIK-1.1, OTTK-1.2, OTTK-1.3 | Tecr, onpoc
rinazom uenoBeka. Dotorpadus.

20 [3auérCOrx OIIK-1.1, OTIK-1.2, OIIK-1.3 | Tecrt, yCTHBI OmpocC.

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WIH UHbIE MaTepHaJIbl TEKYIIIETO KOHTPOJISl yCIIEBAEMOCTH,
HE0OXOIUMbIE 1JI OLIEHKH 3HAHUI, YMEHHUI U HaBBIKOB U (MJIM) OMbITa MPOPECCUOHAIBHOMN JEITeIbHOCTH,
XapaKTEePU3YIONIUX 3Tarbl (POPMUPOBAHKS KOMIIETEHITUN B MPOIIECCE OCBOCHUS TUCIIUTUTNHBI

Jiis mpoBepku ¢(hOpMHUPOBAHHOCTH MHIUKaTOpa Hoctrxkerus komrerenimu OIMTK-1.1, OTIK-1.2;
OIlK-1.3
1.Yetsipe 3apsaa q1=q2=2 K, q3=04=4 aKi HaxoasTCcs B BEepIIMHAX KBajpaTa co CTOPOHOH a=10
cM. HaiiTu HanpsbKeHHOCTh UM IOTEHIIUAI AJIEKTPUYECKOro MO B LIEHTPE KBajipara.
2. Yernipe 3apsaa 1=02=2 uKi1, q3=04=4 aKn HaxoagTcs B BepIIMHAX KBajpaTa co CTOPOHOH a=10
cM. HaiiTu HanpsbKeHHOCTh U IOTEHIMAI AJIEKTPUYECKOTO MOJIs B CEpe/InHE CTOPOHBI 3-4.
3. Yersipe 3apsina 1=02=2 uKi, q3=04=4 aKxn HaxoaTCcs B BEpIIMHAX KBaJpaTa co CTOpoHOoM a=10
cM. Haiitn HanpsKeHHOCTH M MTOTEHITHAI SJIEKTPUIECKOTO TIOJIS B CEpEMHE CTOPOHBI 2-3.

4. J1sa Bo3ayuiHbix KoHjieHcaTopa Cl= C2=6 mx®d coeanHeHbI MOCIEA0BATENBHO U 3aPSKEHBI 10
pasnoctu notennuaiaoB U=100 B. Ha ckonbko U3BMEHUTCS YJHEPTHS CUCTEMBI, €CJIH HE OTKIIIoYast
KOHJIEHCATOPbI OT UCTOYHHUKA, MEXAY MJIaCTUHAMU NEPBOT0 KOHJIEHCATOPA BBECTH AUAJIEKTPUK C




JIUBJIEKTPUYECKOM

MIPOHUIIAEMOCTHIO £=57

5. Haiitu minoTHOCTh TOKA, eciu 3a Bpemsi 10 ¢ yepe3 nonepeyHoe ceueHrue MpoBOJIHUKA TPOTEKAET
3apsia 100K, [Tnomans monepedyHoro cedeHust IpoBOIHUKA S MM2

6. Kakoe Ha10 B3SITh CONPOTUBIICHHUE, YTOOBI CTAJI0O BO3MOXHBIM BKIIFOUEHUE B CETh C HAPSHKEHUEM
220 B namnsl, paccuntanHoil Ha Hanpspbkenue 120 B u ok 4A ?

7. Unaykuust oMHOPOAHOTO MarHuTHOTO Ttosist B= 2 Ti. Haiitu HanpsskeHHOCTh MAarHUTHOTO TIOJISL.

8. Boabs(hpamoBas crimpais 3JieKTpuueckoi JaMmiodku mpu t=20°C umeer conporusienue R=35,8
Owm. KakoBa Oynet Temmeparypa t2 HUTH JIaMIIOYKH, €CJIU TP BKIIOYEHUHU B ceTh ¢ Hanpsbkenuem U=120 B
no HuTH ujaet Tok 1=0,33 A? Temneparyphsbiii ko3ddumment conporupnenus Boabdpama a=4,6-10-3 K-1.

9. B nienTpe KBagpaTHON paMKU ¢ TOKOM MarHuTHast uHaykius pasra 0,1 mTn. Haittu Bennuuny
TOKa B IIPOBOJIE PaMKH, eciiH €€ mepuMeTp paBeH 40 cM.

10.13 meanHOro mpoBoja cedeHrneM S=1 MM2 cenanu KOJIbLo AIuHoH 1=251,3 ¢cM U MOIKII0YHIN K
MCTOYHMKY TOKa ¢ HamnpsbkeHneM U=240 B. HaliTu MarHuTHy10 MHAYKIIUIO B LIEHTPE KOJIbIIA.

11.Yepe3 kaTyiiKy, MHIYKTUBHOCTb KOTOpoil L=21MIH, TeueT TOK, N3MEHSIOUIUNCS CO BPEMEHEM T10
3akony I=10sin(wt), rae 10=5 A, ®=2x/T u T=0,02 c. Haiitu 3aBucumMocTh OT BpeMeHH t 3.11.C.
CaMOMHJYKITUH €1, BOBHUKAOIIEH B KaTyIIKe 1 MUHUMAIbHOE 3HAYCHHUE ITOU 3.JI.C. €imin.

12.KakoB quamna3oH 4acTOT paJOBOJIH MUJUIMMETPOBOTO Auana3zoHa (ot 1 mm g0 10 Mm).

13.Yacrora koseOanuii snekrpomarauTHoro koutypa 30 k' Kakoii Oyzmer yactora eciu
PacCTOSIHUE MEXY TUIaCTUHAMU TUIOCKOTO KOHACHCATOpa KOHTYpa yBeIU4uTh B 1,44 paza?

14.KoneOaTebHBII KOHTYp HACTPOCH HA PAIMOBOJIHY ¢ 9acToTO0 9 MI'11. Bo ckobKO pa3 HYKHO
U3MEHUTH EMKOCTh MIEPEMEHHOT0 KOHACHCATOpa KOHTYPa, YTOOBI OH ObLIT HACTPOEH Ha JAJIMHY BOJHBI 2 M

15.B ombite FOHra oTBepcTHs OCBEIAINCH MOHOXpOMaTHUeCcKUM cBeToM (A=500uMm). PaccTosnue
MEX1y OTBepCTHsIMU 0=1MM, paccTOSHUE OT OTBEPCTH 110 dKpaHa 2,5 M. HaiiTu mosioskeHne Tpex mepBhix
CBETJIBIX IOJIOC.

16.ITocrossHHas qudpakimonHoii pemierkn 0=1MxM. Kakyro pa3HocTs AIHH BOJIH AL MOXKET
pa3penuTh 3Ta pemieTka B ooaactu cuHux nydeit (A=400HM) B ClIeKTpe TPETHEro MOPsAKa, €CIH IUPUHA
peuieTku a=2,5¢Mm?

17. Kakoil nirHe BOJIHBI COOTBETCTBYET MAKCUMYM U3JIy4EHHUs TOBEPXHOCTU MaXOTHON 3eMIIH MPU
ee Temneparype t=27°C?

18. Ilpu anuTenbHOM OOTy4eHHH cepeOpsiHOM MIIACTUHKH CBETOM OHA MpuodpeTaeT moteHnuan 3,3
B. HaiiTi nnuHy BOJIHBI M SHEPTHIO MAAAOIMIKUX (OTOHOB, K KAKOMY JMANa30Hy OTHOCUTCS JAJIMH BOJH
OTHOCUTCSI 3TO U3TyueHue?

19. Onpenenvre nepruoabl BpallleHHs! SJIEKTPOHA Ha MEePBBIX TpeX bopoBckux opOuTax.

20. [Tmockoe 3epkano nmoBopaunBaroT Ha yroia 250. Ha kako#l yron noBepHeTcs OTpaKeHHbINA OT
3epkana iy4d?

21. JIBa 3epkana o0pa3yroT ApYT ¢ APYroM yroi MeHbIIUK 4eM 7. Ha oiHO U3 3epKai majgaet ay4
CBeTa, IeKAIUH B TNIOCKOCTH, IEPIICHIUKYIAPHON K pedpy yria. JJokaxkurte, 4To yroia OTKIOHEHUS 3TOTO
Jy4a OT MepBOHAYATBLHOTO HAIIPABJICHUS ITOCIIe OTPAKEHUS OT 000UX 3epKall He 3aBUCHUT OT yIJia MaJeHHUs.

22. JIyd cBeTa majaeT Ha IJIOCKYIO TPAHUILY JIBYX CPEJ ¢ TIOKa3aTeNsIMHU mpenomiienus Nl u  n2.
CBeT 4acTUYHO OTpa)kaeTcsl, YaCTUUHO npenomisieTcs. OnpenenuTe, Ipu KakoM yrie najeHus
OTpaxeHHBbIN Ty4 NEPHIEHIUKYISIPEH K IPEIOMICHHOMY JIyYy.

23. [Ipusma ¢ npeaomisaromum yrioM 600 u3roToBneHa u3 CTeKia ¢ MoKa3zaTeaeM IpeoMIIeHUs
1,75. Ilpu kakoMm yriie majieHus CBeTa Ha OJJHY U3 T'paHel BBIXOJI Jy4ya Yepe3 BTOPYIO I'PaHb CTAHOBUTCS
HEBO3MOKEH.

24. PaccTrosiHME OT TOYEYHOTO HCTOYHHUKA CBETA JI0 BOTHYTOTO 3€pKajia ABa Painyca KPUBU3HBI
3epkana, ToOYeuHbIi ICTOUHUK HAXOJUTCS Ha TJIABHOM ONTHUYECKOU ocu 3epkaiia. [ 1e pacnosioxkeHo ero
nzoopaxenwue. [loctpouts X011 Iydei.

25. TlocTpouTh N300paKeHHUE CBETAIICHCS TOUKH, PACTIONOKEHHOM Ha TTIABHOW ONTHYECKON OCH
BBIMTYKJIOTO 3€pKaJia, €CIIv MOJIOKEHUST ONITUYECKOTO IIEHTPa 3epKalia, ero Mmoiroca u (hokyca U3BECTHBI.

26. Kak Hago M3MEHHUTDH PAcCTOSTHUE MEXKIY COOMparoIiei TUH301 U MpeIMETOM, YTOOBI €ro
M300paXeHre YMEHBIIUIIOCH B TPU pa3a, €CIU N3HAYAIbHO JTMH3a JaeT U300paxKeHue MpeMera, paBHOE ero
pasmepy. OnTudeckasi cuja JIMH3bI 8 JUONTPUH.

27. Ha kakoMm pacCcTOSIHUM JIPYT OT Apyra HaJ0 PacHoJIOKUTh COOUPAIOIIYIO U PACCEHBAIOIIYIO
muH3bI ¢ pokycHbIMU paccTostHusIME F1=0,1 M F2=0,06 M, 4T00BI MpauIeIbHBIHN ITyYOK JTy4dei mponas



yepe3 HUX, OCTaJICS NapajlIeIbHbIM.

28. Haiitu BbicoTy nipeamera h, eciiu BricoTa ueTkoro nzoopaxenus npeamera H1, a B ciaydae
TIepeMEeIICHHS JIMH3BI K DKPaHy MPU APYroM YeTKOM M300pakeHUH IpeIMeTa ero BricoTa paBHa H2.

29. Onpenenuth MUHUMAIBHOE BO3MOKHOE PACCTOSTHUE MEXTY MPEAMETOM U €T0 U300paKeHUEM,
MOJTyYEHHBIM C TIOMOIIBIO COOMPAIOIIEH JIMH3BI C POKYCHBIM paccTosiHueM 0,2 M.

30. ITpu Tomorpaduueckoit CbeMKe ¢ camoJieTa, JieTsiero Ha Beicote 2000 M, HEOOXO0AMMO
MOJIYYUTh CHUMKH MecTHOCTH B MacmTade 1:4000. Kakum q0/KHO OBITh (DOKYCHOE pacCTOSHUC

00BEKTHUBA.

7.3. CucteMa OLIeHUBAaHUS PE3YJILTATOB O0YUYEHHUS 110 AUCHUIIIMHE (MOJIYIIIO) IIPH MPOBEICHUHN TEKYLIETro

KOHTPOJIA YCIIEBAEMOCTH

OrneHka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTeMaTH3UPOBaHHbIE, TTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JTUCHUILIUHBI, @ TAK)KE 10 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 32 IIPEIEIIb
y4eOHOU MPOrpaMMBEI;

- TOYHOE HMCII0JIb30BaHUE HayUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHUE OTBETA HA BOIPOCHI;

- IOJTHOE U TITyOOKOE YCBOCHHE OCHOBHOM U JIONIOJIHUTEIILHON JIUTEPATYPHI,
PEKOMEHIOBAaHHOM paboueii MporpaMMoi 1o JUCIUTUINHE (MOTYITIO)

YMEHUS:

- YM€ET OPUEHTHPOBATHCS B TCOPHUSIX, KOHIICTIIUAX M HAPABIICHUSIX
JTUCHUTUIUHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY, UCTIOIb3Ysl HAy4YHbIE
JTOCTHKEHHSI IPYTUX AUCIUIUINH

HaBBIKH:

- BBICOKUH YPOBEHb C(HOPMHPOBAHHOCTH 3asBJIICHHBIX B paboueii mporpamme
KOMIICTEHITHIA;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
POOJIEMBI ¥ HECTAaHAAPTHBIC CUTYAINH;

- MPUMEHSIET TEOPETUUCCKME 3HAHUS JIJI1 BHIOOpA METOMKHU BHITIOJIHEHHS
3aJJaHNMH;

- TPaMOTHO 00OCHOBBIBAET X0/ PEIICHNUS 3a]1aY;

- 0e3ynpeyHo Bia/ieeT UHCTPYMEHTapUeM Y4eOHOM NUCHUIUIMHBI, YMEHHE €ro
3¢ PEeKTUBHO MCIIOIH30BATH B MOCTAHOBKE HAYYHBIX U MIPAKTUUECKUX 3a]1aY;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSAX, AKTUBHO YYacCTBYET B
TPYIIIOBBIX O0CYKJIEHUSAX, BEICOKUH YPOBEHBb KYJIbTYpPhl UCIIOJIHEHHUS 3aJaHUHN

Ouenka
«XOpOII0» (3aYTEHO)

3HAHUSA:

- IOCTaTOYHO MOJIHbIE M CUCTEMaTU3UPOBAHHBIE 3HAHUS 110 AUCLUIIINHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoi Mo AUCUMILIUHE (MOAYIIIO)

YMEHHUSL:

- YMEET OPUEHTHUPOBATHCSA B OCHOBHBIX TEOPHUSX, KOHIENIUAX U HAPaBIECHHUIX
JTUCHUIUIMHBI U JaBaTh UM KPUTHYECKYIO OIICHKY;

- HCIIOJIb3yeT HAYYHYIO0 TEPMUHOJIOTHIO, JIMHIBUCTHUECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BONPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaZIe€T HUHCTPYMEHTapUeM MO TUCIUIUINHE, YMEHUE €0 UCII0Ib30BaTh B
MTOCTAHOBKE U PEIIEHNN HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMoCToOsTeNbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIOBBIX
00CYXXJIEHUSIX, BBICOKHI YPOBEHb KYJIbTYphI UCIIOJIHEHUS 3a/IaHUM;

- CpeIHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBJIIEHHBIX B paboueli mporpamme
KOMIICTCHITH;

- 0e3 3aTpyaHEeHHUH BBIOUpPAET CTaHIaPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHUI;
- 000CHOBBIBAET X0/ pEIICHUs 3a/1a4 0€3 3aTpyTHCHHIA




Oruenka 3HAHUA:
«YZOBJIETBOPUTEIILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;
(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIb30BaHNE HAyYHOU TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOe
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIeCTBEHHBIX
o1nO0K

YMEHHS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEHIUAX U HAIpPaBICHHUIX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaZIeeT MHCTPYMEHTaprueM y4yeOHON AUCIUILIMHBI, YMEHUE €0 UCII0JIb30BAaTh
B pEILIEHUU THUIIOBBIX 33]1aY;

- YMEET I0Ji pPyKOBOJICTBOM IPEMNOJaBaTels peliaTh CTaHAapTHBIE 3aaun
HaBBIKU:

- paboTa moj; pyKOBOJCTBOM IPENO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSAX,
JIOTTYCTUMBIN YPOBEHb KYJIbTYPhl UCIIOJTHEHUS 3aaHMUIA;

- IOCTaTOYHbII MUHUMAaJILHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITHIBACT 3aTPYAHECHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3aaHHA

Orenka

3HaHHUA:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;
(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX pabouell mporpamMmoii mo
JTUCIUILINHE;

YMEHHS:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, He0OX0IMMBbIE IS OIIEHKU 3HAHUM, YMEHHI U HaBBIKOB M (MJIH) OMBITAa TPO(ECCUOHATBLHOM
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTrndeckue BOMPOCHI 7Sl MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIllii 00yJarOIINXCs
[IpuMepHBIe BOMIPOCHI ISl CAMOTIPOBEPKH (IO TEMaM)

1
1
3apsga’?

03O L W

1
1
2
3
4
5

.1. DnexTpocraruka.
. Kakue nBa Tna aneKkTpuyecKrx 3apsiioB CYHIECTBYIOT B pupoae? Eaunniia uamMepeHus

. Kakumu cBoiicTBamu 00a1ar0T dyekTpudeckue 3apsaasl? KakoB HauMeHbImi 3apsia?

. 3aBUCHUT JIM BEJIMYHMHA 3apsi/1a OT CKOPOCTH €ro IBMKEHUs? UTo Takoe TOYeUHbIN 3apsn?
. Kakyro cucreMy Ha3bIBarOT 3JIEKTPUYECKH U30JIUPOBAHHOM?

. 3akoH Kynona? HanpskeHHOCTD 3JEKTPHYECKOTO MOJIs?

. [loTeHnman 3;1eKTprYecKoro mnoisi? DKBUIIOTEHIMATbHBIE IOBEPXHOCTH?

. [IpuHIUI Cynepro3uIK JIEKTPUYECKHUX TTOJIEH?

. Dnektpuueckas eMkoctb? Konnencarop?

.2. IloCcTOSIHHBII TOK.

. UTO Takoe 3IeKTpUIEeCKU TOK?

. Kakas ¢usnyeckas BennunHa Ha3bpIBaeTcs CHilol Toka? EqunHniia nu3MepeHus CUiibl Toka?
. Kak onpenensercs HanpaBiieHUE TOKA B JJIEKTPUUYECKOM 11enn?

. 3akon OMa 1t yuacTka nenu? 3akon OMa Jisi 3aMKHYTOU 11ern?

. Croponnue cunbl? Kakue CHiibl MOTYT UTPaTh POJIb CTOPOHHUX CHIT?




6. Chopmynupyiite 3akoH Oma I ydacTKa 1end ¥ 3akoH Oma Jij1s 3aMKHYTOM IICTIH.

1.3. MarnutHoe nojue B Bakyyme. 3akoH buo-Caapa-Jlamaca

1. MaruuTHOE 1oJie TOCTOSIHHOTO MarHurta’?

2. Kak B3auMOJIEHCTBYIOT MTOCTOSIHHBIE MATHUTHI?

3. MOXHO 71 OTAETUTH CEBEPHBIN MOJTIOC MarHuTa OT F0XKHOTO 1ojtoca?

4. MarauTHoOE 110JIe AJIEeMEeHTa ToKa, popmyia?

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

6. MarHuTHOE T0JIe KPYrOBOTO TOKa?

1.4. JleficTBMe MarHUTHOTO ITOJIS HA JBMOKYIITUHUCS 3apsii U TOKH

1. Kak B3auMOJEICTBYIOT ABa MapaJlIeIbHBIX MPSAMBIX JUIMHHBIX TPOBOJHUKA C TOKAMHU
OJIMHAKOBOTO HaIpaBJICHUs?

2. Kak B3auMOJEHCTBYIOT JIBa B3aUMHO MEPIICHIUKYISPHBIX MPSMBIX JITMHHBIX TPOBOIHUKA C
TOKaMH?

3. Kak onpenensiercss OCHOBHAsI €IMHUIIA U3MepeHUst cuiibl Toka B CU?

4. Kak onpenenuTs CUily, ACUCTBYIONIYIO Ha OTPE30K MPOBOJHUKA C TOKOM CO CTOPOHBI MarHUTHOTO
nosist?

5. Kak 00bsSICHUTh BOBHUKHOBEHHE BPAIIAIOIIETO MOMEHTA, JICMCTBYIOIIETO HA PAMKY C TOKOM,
Ha OCHOBE JICHCTBUS CHIIBI AMriepa?

6. Cuna Jlopenna? Yemy paBen moaynb Cuitbl JlopeHma.

7. Kyna nampaBnena cuna Jlopenma?

1.5. DnexTpomMarHuTHast HHAYKITHS.

1. Korza u keM OTKpBITO SIBJICHHUE AJIEKTPOMArHUTHOM HHAYKIMKU? B uem 3akioyaeTcs CMbICI
3TOrO SIBJICHUS?

2. OnbiTel @apazes. K kakuM BbIBOIaM IPUBOJUT aHAJIU3 STUX OMBITOB?

3. OT4ero v Kak 3aBUCUT UHIYKIIMOHHBII TOK B 3aMKHYTOM KOHTYype?

4. [ToueMy 117151 OOHAPY>KEHHSI UHIYKIIHOHHOTO TOKA JIy4Ille UCTI0JIb30BaTh MPOBOIHUK B BHJIE Ka
-TYIIKH, 8 HE OJJUH BUTOK?

5. Hanumure dhopMyny 3aKoHa 37IEKTpOMarHuTHOW uHaykiuu dapaes.

6. Chopmymnupyiite npasuio Jlenna. Kak ¢ ero moMoIpio onpenenuTb HarpaBlieHue
WHAYKIIMOHHOTO TOKa?

1.6. OcHoBbI TeOpun MakcBeia Juist 3J1€KTPOMarHuTHOTO MOJIs.

1. YUto sBNIsSIETCSl NPUYMHON BOZHUKHOBEHUSI BUXPEBOTO AJIEKTpUUECKOro noisi? Yem oHO
OTJIMYAETCS OT DJIEKTPOCTATUYECKOTO MOJIS?

2. YUemy paBHA HIMPKYJSALUNS MATHUTHOTO TOJISI C YYETOM IMOJHOTO TOKa?

3. Kak 3anuceiBaeTcsi mofiHas cHcTeMa ypaBHEeHU MakcBenia B MHTerpaibHoil popme? Kakon
(bu3HYECKU CMBICT KaXKI0TO U3 YpaBHEHHI?

4. Kakue ypaBHEHHS CBSI3U MKy BEKTOPAMU M XapaKTEPUCTUKU CPEIbl HEOOXOAUMO
MCIIOJIb30BAaTh JUIsl pellieHus ypaBHeHU MakcBema B cpezie?

5. [louemy cucrema ypaBHeHU MaKcBella UMEET MHOKECTBO PEILICHU?

1.7. DnekTpoMarHuWTHBIC KOJIeOaHUS U BOJIHBL.

1. Kakue xonebanust Ha3pIBAIOTCA TAPMOHHUUECKUMHU?

2 Kakas BennunHa Ha3bpIBaeTCsA aMIUTUTYA0N KonebaHuil, pa3oi koneGaHmii?

3 Uro co0oii mpeacTaBiseT kolebaTeabHbId KOHTYP?

4 Uto co0oii mpecTaBseT dIeKTPOMAarHUTHAsL BOJIHA?

5 Urto Takoe BOJTHOBOM BEKTOP?

2.1. TenynoBoe U3IIy4eHHE U €TO 3aKOHBI.
1 Kakue ocHOBHBIE XapaKTEpUCTUKH TEIIOBOTO U3TyUEHHUsI 3HAeTEe?
2 B uém cocrout usnueckuii cMbicn popmyisl Panes-/xunca.
3 Cdhopmynupyiite 3akon Kupxroda.
4 Chopmynupyiite 3akon Ctedana-bonpiimana.
5 3akoH cmenieHus Buna.
6 ®opmymna [lnanka.
2.2. Buemnuii potodddekt.
1.  VYpaBaenue DiiHmTeHa 111 poTorddexra.
2. Ilpumenenue dotodrddekra.
3. Macca u umnynsc ¢poToHa.



BOJIH?

4.  ]JlaBlIcHUE CBETA.
2.3. Mogaenb atoma bopa-Pesepdopna.
1.  Cdopmynupyiite noctynarsl bopa.
Kak oObsicCHUTh TUHEHUYATBINA CIEKTP aToma?
®opmyia banemepa.
®dopmyna Punbdepra
Uro Takoe cepus banpmepa?
Uro Takoe cepus [Tamena?
.1. UaTepdepenius ceera.
UTo Takoe KOrepeHTHBIE BOJIHBI?
KaxkoBbI yciioBusi KOTepeHTHOCTH BOJIH?
Kaxkyro BenmnuuHy Ha3bIBalOT BPEMEHEM KOT'€PEHTHOCTU?
Kaxkyro BenmnuuHy Ha3bIBAIOT JIJIMHOW KOT€PEHTHOCTH?
UTo HA3BIBAIOT ONTUYECKOMN ITTUHOM MyTH? YEM OHH OTJIMYAIOTCS OT FEOMETPUUYECKOMN JUTUHBI TyTH?
Urto Takoe onTHYecKas pa3HOCTh X0/1a M KaK OHA CBS3aHa C Pa3HOCTHIO (a3 HHTephEepUPYIOIIHX
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3.2.  JIudpakums cBera.
1. B uem 3akitouaercs siBiIeHHE TU(paKIuu cBera?

2. Judpaxius Ha KPYTJIOM OTBEPCTUHU U TUCKE.
3. Mudpakuus Opaynrodepa.
4. Uro Takoe nudpakuuonHas pemerka? [IpumeHeHne qUQpPakIMOHHBIX PELIETOK.

3.3. Tlonspuzauus cBera.

1. B yem 3akiroyaetcs siBJI€HUE MOsipu3auu cBeta. [11ocko nosnsipuzoBaHHas BOJIHA.
2. B yem 3akmrouaercs 3akoH Mamtoca?

3. Ionsipu3zanus cBeTa Npu NPEJIOMIICHUH U OTPAKECHUH.

4. Yrto Takoe nucnepcus cpera’?

5. Ilornomenue cBera. 3akoH byrepa — Jlambepra — bepa.

6. Paccesnue cBera? 3akoH Paes.

4.1. BoaHOBbIE CBOMCTBA CBETA M 3aKOHBI TEOMETPUYECKON ONTUKH.

B 1yem nposiBisAOTCS BOJIHOBBIE CBOMCTBA CBETA?

B uewm 3akmtouaercs npuHuun depma?

3aKOH HE3aBUCHUMOT'O PacIpPOCTPAHEHUS CBETA.

Yto Takoe 1nojHoOe BHYTPEHHEE OTpakeHue?

[Tpumepsl TEXHUYECKOTO MPUMEHEHHUS SBJICHUS TTOJTHOTO BHYTPEHHETO OTPaKEHMUS.
3aKOH OTpa)KEHUs CBETA B BEKTOPHOM BHUJIE.

Kaxk mocTpouTb n300pakeHue B TUIOCKOM 3€pKaie.

.2. OTpaxkaTeiabHble MPU3MBI.

[InockonapamiensHas miaactuHa. [IpoxoxkaeHue cBeTa 4yepes miocKonapaliebHYI0 TIaCTUHY.
. OtpaxarenbHblie Tpu3Mbl. [IpsMoyrosibpHas npusma.

. [Tpuzma Jloge.

. [Ipuzma-pom6. [Ipusma HImura.

. [lenTa-mpu3ma u ee IpUMEHEHNE B TEXHUKE.

. [Ipusma ¢ kpslliei 1 ee TPUMEHEHHE B TEXHUKE.

. Kimunbs. Pabota KIuHbBEB.

. XpoMaTu3M KJIMHbEB. AXpoMaTu3alus KIMHbEB.

4.3. Cdepuueckne u achepuueckue 3epKaia.

PNAU B W = BN O R W~

1. KakoBbl IpUHIIUIIBI TOCTPOEHUS N300pakeHus B chepruieckoM 3epkaie?
2. [TocTpoenue n300pakeHUsI B BOTHYTOM C(PEpUUECKOM 3epKale.

3. [TocTpoenne n300pakeHUs B BBIMYKIOM C(HEpUIECKOM 3epKaje.

4. ®opMyna uaeanTbHON ONTHYECKON CHCTEMBI ISl CPeprUIecKoro 3epKana.

5. Uro Takoe abeppanusa? Buasl abeppanuu.

6. CrniocoOsI ycTpaHneHus: abeppaiuu.

4.4. JIuH3BIL.

1. [Ipenomustomue nosepxHoctu. [lnockue u chepuueckue.
2. JIun3el ¢ chepruueckuMu U achepruuecKUMU MOBEPXHOCTSAMHU.



3. ®dopMyrna TOHKOM JUH3BL. UTO cO00M mpecTaBaseT TOHKas JuH3a?

4. Xpomarusm nuH3. Kakue crnocoObl KoppeKinu Xxpomarusma Bam u3BecTHBI?
5. AnaGeppanOHHBIC JTUH3BI ¢ CHEPUUECKUMHU TOBEPXHOCTSAMHU.

6. [{unuaapryeckue U ToppudecKue JIMH3bl. AHaMOGTOpHI. [ 1e OHM TPUMEHSFOTCS?
4.5. BoyoKOHHas ONTHKA.

1. CeeroBoabl. [ToTepu cBeTa B cBeTOBOAAX. | /1€ MPUMEHSIOTCSI CBETOBO/IbI?
Urto takoe nuH3a Openens, riae oHa NpUMEHseTcs?

Konnencopsl, ux npumeHeHue?

BonokoHHO-ONITHUYECKHE IJIACTUHBI, UX TPUMEHEHUE?

®oxonsl. Kakoe npuMeHeHre OHU HaXOIAT B TEXHUKE?

.6. Pabota onTudeckoro mpuOopa COBMECTHO C IJ1a30M YEJIOBEKA.

CrpoeHue 1i1a3a yenoBeka.

KaxkoBa ¢yHkmust xpycraiuka?

AKkoMoIanusi, 4To 3T0?

Uem obecrieunBaeTCsi OCTPOTA 3pCHUS?

Kakumu cpeacTtBaMu BO3MOKHA KOPPEKLIUS 3pEHHUS?

A S i

7.4.2. IlpakTrueckue 3aaHus IS POBEACHUS TPOMEKYTOUHOM aTTecTalli 00yJarouxcs

1.Yetsipe 3apsaa q1=02=2 uKn, q3=04=4 uKx HaxoasaTcs B BepIIMHAX KBajapara co CTOpoHo# a=10
cM. HaliTu HanpsiK€HHOCTh M MMOTEHLMAJ 3JIEKTPUUYECKOrO MOJIsl B IEHTPE KBajpaTa.

2. Yetsipe 3apsna q1=02=2 uKin, q3=04=4 aKn Haxoa1TCcs B BepIIMHAX KBajpara co CTOpoHOo# a=10
cM. HaiiTu HanpsbKeHHOCTh U OTEHIUAI AJIEKTPUYECKOTO MOJIS B Cepe/InHEe CTOPOHBI 3-4.

3. Yernipe 3apsaa q1=02=2 uKn, q3=04=4 uKxn HaxoasaTcs B BepIIMHAX KBajapara co CTopoHoi a=10
cM. Haiitu HanpssKeHHOCTh U OTEHIUAI AJIEKTPUYECKOTO MOJIS B Cepe/InHEe CTOPOHBI 2-3.

4. JIa Bo3ayiHbIX KoHieHcaTopa Cl= C2=6 MKk®D coeAMHEHbI MTOCIEA0BATEIBLHO U 3aPSKEHBI J0
pasnoctu norennuaigoB U=100 B. Ha ckonbko U3BMEHUTCS SJHEPTHS CUCTEMBI, €CJIM HE OTKIIIoYast
KOHJIEHCATOPbI OT UCTOYHUKA, MEXAY IJIJACTUHAMU MIEPBOTO KOHJEHCATOPA BBECTH IUSJIEKTPUK C
JUAJIEKTPUUECKOM

MIPOHUIIAEMOCThIO €=57

5. Haiitu nnoTHOCTB TOKA, eciu 3a Bpems 10 ¢ uepe3 nomnepeyHoe ceueHre MpoBOIHUKA IPOTEKAET
3apsia 100Ku. [1nomans nonepedyHoro cedyeHust IpoBOJIHUKA S MM2

6. Kakoe Ha10 B3SITh COMPOTHUBIICHHE, YTOOBI CTaI0 BOSMOHBIM BKIIFOUEHUE B CETh C HAMPSIKEHUEM
220 B namnsl, paccuntanHoi Ha HanpsbkeHue 120 B u ok 4A ?

7. UHnyKuust OMHOPOAHOTrO MarHuTHOro 1noist B= 2 Tn. Haiitu Hanps>keHHOCTh MarHUTHOTO MOJIS.

8. Bonb(dpamoBas ciimpanb dekTpuueckoit namnouku mpu t=20°C umeer conpotusienne R=35,8
Owm. KakoBa Oyzaer Temneparypa t2 HUTH JaMIIOYKH, €CTTU TPU BKIFOUEHUH B ceTh ¢ HanpspkeHrnem U=120 B
no HUTH uaet Tok 1=0,33 A? TemneparypHslii ko3 duiment conporubneHus Bonbdpama a=4,6-10-3 K-1.

9. B nieHTpe KBagpaTHOW paMKU ¢ TOKOM MarHuTHas uHaykuus pasHa 0,1 mTn. Haiitu Bennuuny
TOKa B POBOJIE PaMKH, eciliu €€ nepumeTp paBeH 40 cM.

10.13 meaHOrO mpoBoJa ceuenueM S=1 Mm2 cienanu KoJblo JauHo# 1=251,3 cM 1 HoaKIFoYnIn K
UCTOYHUKY TOKa ¢ HanpspkeHrnem U=240 B. HaiiTu MarHuTHy10 HHIYKIUIO B IIEHTPE KOJbIIA.

11.Yepes kaTyuiky, UHIYKTUBHOCTb KOTOpoit L=2 1M H, TeueT TOK, U3MEHSIOIIUICS CO BpEMEHEM I10
3akony I1=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTu 3aBUCUMOCTb OT BpeMeHH { 3.11.C.
CaMOMHJYKIUH €1, BOBHUKAIOIIEH B KaTyIIKe 1 MUHUMAIbHOE 3HAYCHHE ITOH 3.JI.C. €imin.

12.KakoB quamna3oH 4acTOT paJuOBOIH MIJUTUMETPOBOTO Auamna3ona (ot 1 MM g0 10 mm).

13.Yacrora xonebanuii anexrpomarautHoro koutypa 30 kI'11. Kakoii Oyner wacrora ecnu
PacCTOSIHUE MEXY TUIaCTUHAMU TUIOCKOTO KOH/IEHCATOpa KOHTYpa yBelIUuuTh B 1,44 paza?

14.KoneGaTenbHbIi KOHTYp HACTPOCH Ha PaIMOBOIIHY ¢ 4acToTo 9 MI'1. Bo ckonbKko pa3 HY>KHO
U3MEHUTh EMKOCTh MIEPEMEHHOTO KOHACHCATOpa KOHTYpa, YTOOBI OH ObLT HACTPOEH HA JUIMHY BOJIHBI 2 M

15.B ombiTe FOHTa OTBEpCTHS OCBEIIATNCH MOHOXpOMaTHYeCKUM cBeToM (A=500uM). PaccrosiHue
MEX1y OTBepcTHsIMU O=1MM, paccTOSIHUE OT OTBEPCTHH 110 IKpaHa 2,5 M. HailTu mososkeHne Tpex mepBhix
CBETJIBIX T0JIOC.

16.ITocTosaHast qudpaknnoHHo# pemeTku d=1mkm. Kakyro pasHOCTb ITHH BOJTH AL MOKET
pa3pemuTh Ta pemerka B 006aacti cuHux Jiydedt (A=400HM) B crieKTpe TpeThero NopsaKa, eciiu MupruHa
pemerku a=2,5¢m?

17. Kakoil nyimHe BOJTHBI COOTBETCTBYET MAKCUMYM U3JIYYE€HHSI IOBEPXHOCTH MaXOTHOM 3€MJIM IIPU



ee Temmneparype t=27°C?

18. Tlpu ayurenbHOM O0Ty4YeHHH cepeOpsSHOI MIIACTUHKH CBETOM OHA IPHOOpETaeT nmoTeHnuan 3,3
B. HaiiTi nnmuHy BOJIHBI M SHEPTHIO MAAAOIINX (OTOHOB, K KAKOMY JIMANa30HY OTHOCUTCS JJIMH BOJTH
OTHOCHTCSI 3TO U3TydeHHUE?

19. OnpenenuTe MepuoIbl BpaIICHUS HJIEKTPOHA HA TIEPBBIX TpeX BopoBckux opOuTax.

20. [Tnockoe 3epkaino nmoBopaurBaioT Ha yroia 250. Ha kako#t yroi noBepHeTcs OTpa>KeHHbBIN OT
3epkana jay4?

21. JIBa 3epkaina o0pa3yroT IpYT ¢ APYroM yrojl MEHbIIHK 4eM 7. Ha 01HO U3 3epKai majgaeT ayd
CBETa, JISKAIUHN B TUIOCKOCTH, TIEPIICHIUKYIIIPHON K pedpy yria. JJokaxkurte, 4To yroia OTKIOHEHHS dTOTO
Jy4a OT NePBOHAYATBLHOTO HAIIPABJICHUS MTOCIIE OTPAKEHHUS OT 000MX 3epKall HE 3aBUCUT OT YIJia TaJICHHUS.

22. JIyd cBeTa majaeT Ha IUIOCKYIO TPaHHIly JIBYX CpeJl C MOKa3aTeIsIMHM MmpeaoMiIeHus N1 u  n2.
CBeT 4acTUYHO OTpa)kKaeTcs, YaCTUUHO npenomsieTcs. OnpeneauTe, Ipu KakoM yrie najeHus
OTpakeHHBIH JTy4 NEPHIEHIUKYISIPEH K TPETIOMICHHOMY JIYYy.

23. Ilpusma ¢ npenomisronum yriiom 600 u3roToBjaeHa U3 CTEKIa ¢ MOKa3aTeIeM MPEIOMIICHUS
1,75. Ilpu kakom yriie majieHusi CBETa Ha OJIHY U3 TpaHel BBIXOJI JIyya 4epe3 BTOPYIO I'PaHb CTAHOBUTCS
HEBO3MOKEH.

24. PaccTosiHM€e OT TOUEYHOTO UCTOYHHKA CBETA JI0 BOTHYTOTO 3€pKalia J1Ba pajinyca KPUBU3HbI
3epkaiia, TOYeuHbI ICTOYHUK HAXOUTCS Ha TJIABHOM ONTUYECKOW OcH 3epKaiia. [ e pacnonoxkeHo ero
nzoopaxenue. [locTpouts X0 Tydei.

25. ITocTpouTh M300paKeHUE CBETAIICHCS TOUYKH, PACIIOI0KEHHON Ha TJIABHOW ONTHYECKON OCH
BBIITYKJIOTO 3€pKaJia, €CIIM MOJIOKEHHUS ONITUYECKOTO IIEHTPa 3epKalia, ero Mmoroca u (pokyca H3BECTHBI.

26. Kak HaJj0 U3MEHHUTDH PACcCTOSTHUE MEXKy cCOOUparoliei TMH301 1 MpeIMeTOM, YTOOBI €ro
n300paKeHHe YMEHbBIIUIIOCH B TPU pa3a, €ClIu U3HAYaIbHO JIMH3a AaeT u300pakeHue mpeamMeTa, paBHOe ero
pa3mepy. OnTudeckasi cuja JIMH3bI 8 JUONTPUH.

27. Ha xakoM pacCTOSIHUU JPYT OT ApYra HaJ0 PaclojIOkKUTh COOMPAIOIIYIO U PaCCEUBAIOLIYIO
uH3bI ¢ GoKycHBIMH paccTtossHusaMu F1=0,1 m F2=0,06 M, 4T00BI MapajuieaIbHbIN MyYOK JIyde pOonIs
yepes HUX, OCTANICS MapauIeIbHbIM.

28. Haiitu BbicOTY mpeamera h, eciii BrICOTa 4eTKOro u300paxkenus npeamera H1, a B ciaydae
nepeMeIeHHs IMH3bI K AKpaHy MpU APYroM 4eTKOM U300paKeHHH MpeIMeTa ero BricoTa paBHa H2.

29. Onpenenuth MUHUMAIbHOE BO3MOKHOE PACCTOSHUE MEXKTY IIPEIMETOM U €r0 U300paKeHHEM,
MOJTyYEHHBIM C TIOMOIIBIO COOMPAIOIIEH JIMH3BI C POKYCHBIM paccTosiHueM 0,2 M.

30. IIpu Tonmorpadudeckoi CheMKe ¢ caMmoieTa, JieTsmero Ha Beicote 2000 M, HEOOX0AUMO
MOJIYYUTh CHUMKH MecTHOCTH B MacmTade 1:4000. Kakum m0mKHO OBITH (DOKYCHOE pacCTOSTHUE
00BEKTHBA.

7.4.3. IlpumepHble TEMBI KypcoBOW paboThI (poekTa) (IpyU HaJIUYUN)
KypcoBble npoekTbI(paboThl) y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.

7.5. Metoauyeckne MaTepuasl, OIpeIeSOIne MPOLeaypsl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1

(unu) onbpITa NPO(heCCUOHATBHON e TENIbHOCTH, XapaKTEPU3YIOIIUe 3Tarbl (POPMUPOBAHUS KOMIIETEHIIUH
[Ipouenypa npoBeneHus MPOMEKYTOUHOM aTTeCTAllMU U TEKYILIEro KOHTPOJISI yCIIEBAaEMOCTH

peraaMeHTHpPYeTCsl JOKaIbHBIM HOPMAaTUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPraHU3aluy U

MIPOBEJICHUS TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXKYTOUHOM aTTecTallui 00y4yarommxcsl.
[Ipouenypa onenuBanusi GOpMUPOBAHUS KOMITETEHIINM NPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS

npuBeseHa B 1. 7.2. TUnoBble KOHTPOJIBHBIE 3a/IaHUS WIIM UHBIE MaTepUaibl TEKYILEro KOHTPOJIS

npuBeeHsl B 1. 7.3. [IpomexxyTounas arrectamus 1Mo JUCIUIITHHE TPOBOIUTCS B (popMe 3aueTa C OLEHKOM.
3aueT C OLEHKOI BBICTABISAETCS 110 UTOraM TEKYIIEro KOHTPOJISl yCIIEBAEMOCTH.

7.6. Kputepun orieHuBaHus cpOpMUPOBAHHOCTH KOMIETEHIIUN MTPU MTPOBEIEHUH POMEKYTOUHON
aTTecTaluuu

YpoBEHb OCBOSHMS M OlLIEHKA

Kpurepun Orenka OreHka
OLICHMBAHMS | «HCYIOBJICTBOPHUTEb | «yIOBICTBOPUTEIbH | OLEHKA «XOpOIIO» O1eHKa «OTINYHO
HO» o»




«HE 3a4TEHOY» «3a4TEHO»
VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIIUH KOMIIETEHIINH KOMIETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHIN.
Komnerennun ne Komnerenun Komnerennun Komnerenuumn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanus orcyrcTByIOT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMUPOBaHbI 3HAHUN. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEnpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PEnpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEIICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCs | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITEIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHB
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO6yuarommuiics OOyuarommiics OOyuarommiics OO6yuarommiics
JEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET:
-CYIIIECTBEHHBIC -3HAHUS -3HaHUE U -r1y0oKHe,

poOesIbl B 3HAHUAX TEOPETHYECKOTO MMOHUMaHHE BCECTOPOHHHE U
y4eOHOro Marepuana; MaTrepuania; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC

-JIOITYCKAIOTCSI -HETOJIHBIE OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHUS MPOTPAMMHOIO

MPUHIUITHATIEHBIE Ha OCHOBHBIE o0Bvema MaTepuana;
OILIMOKY MPU OTBETE | BOIIPOCHI, OIIUOKU B MPOrPaMMHOTO -TI0JTHO€ TIOHUMAaHHe
Ha OCHOBHBIE OTBETE, MaTepuana; CYITHOCTH U
BOIPOCHI OMIIeTa, HEZ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MOHUMAaHNe TEOPETUIECKOTO paccMaTpuBaeMBbIX
MMOHNUMAaHHe CYIITHOCTHU MaTepuaia MIPOIIECCOB U SIBIICHUI,
OCHOBHBIX MTOHITHH U U3JIaraeMbIX -CIOCOOHOCTh TOYHOE 3HAHUE
KaTeropuii; BOIIPOCOB; YCTaHABIMBAaTh U | OCHOBHBIX MOHSTHIA, B
-HETIOHUMAaHHe -HEYBEPECHHBIE U OOBSICHSATH CBSI3b | paMKax 00Cyk1aeMbIX
SHAHUS CYIIHOCTHU HETOYHBIC OTBETHl | MPAKTUKH U TEOPUH, 3aJlaHui;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISIBIISITH -CIIOCOOHOCTh
BOITPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/aHuil ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHACHIINH MPAKTUKU U TEOPHH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbLHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEpKaTENbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA HCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOIIPOCHI
3K3aMEHaTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUJILHO BBITIOTHUII
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aJlaHUH. BBITIOJTHEHU S He momyckaet ommbok
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BbINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBJIACT coboii cp€aHce apI/I(bMCTI/I‘-ICCKOC OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOpOIIIO»/«3a4TEHO» BBICTABJISCTCS, €CIIU CpeHee apu(PMETHISCKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or11eHKa «HEYIO0BIETBOPUTEILHOY/ «HE 3aUTEHOY BBICTABIISICTCS, €CIIU CpPeHEe apu(METHIESCKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOM U JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /711 OCBOCHUS JUCITUTIIIMHBI

(Moyist)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3IaHUs, U3IATCILCTBO, T U3aHUs YIeOHOU U
n/m y4eOHO-METOIUUCCKOM JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHOBHAs JINTEPATYpa
1 Jleryra C. H., Yakak A. A., Kypc ¢usuku. Onruka, OperOypr: http://www.iprbooksh
OpenOyprekuii rocynapcTBeHHbIi yauBepeutet, ObC ACB, 2014 op.ru/30111.html
9 MemikoB U. H., Yupukos b. B., DnekrpomarautHoe noje. Yacts 2. http://www.iprbooksh
DJeKTpOMarHuTHbIC BOJHBI M onTuka, 2014 op.ru/28924.html
JonoJHuTeIbHAS JIUTEPATYPA
1 buprokora O. B., Epmakos b. B., Kopeukast . B., ®usuka. Dnexrpuyectso u | https://e.lanbook.com
marHeTusM. 3agauu ¢ pemeHusMu, Cankr-IlerepOypr: Jlanb, 2021 /book/169255
9 I'opsiues b. B., Morunpaunkuii C. B., I[Ipaktudeckue 3aHATHS 110 OOLICH http://www.iprbooksh
¢busuke. Ontuka, Tomck: Tomckuil monuTexHu4Yeckuil ynusepcurert, 2014 op.ru/34698.html
AunekcannpoBa H. B.., Ky3bmuuena B. A., ®usuka. DJ1eKTpUIECTBO U http://www.iprbooksh
1 |marnerusm, MockBa: MOCKOBCKas rOCyIapCTBEHHAsI aKaJIeMHsI BOJHOTO
op.ru/76832.html
Tpancnopra, 2017

OO6yuaromuecs u3 yrciia MHBaIUI0B U il ¢ OB3 obecnieunBaroTCst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIIbHBIMH PECypcaMu B OpMax, aIalTHPOBAHHBIX K OTPAHUYCHUSAM UX
3/I0POBBSI.

8.2. IlepeueHn pecypcoB uHMOOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTH «MHTepHEeT», HEOOXOIUMBIX JIJIs
OCBOEHUS AUCLUILIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTepHET»

DIEeKTPOHHBIN ajipec pecypca

TeopI/m N MCTOABI IPOCKTUPOBAHUA OIITUICCKUX CUCTEM!

YuebHOEe mocodue 0

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

O6pazoBarenbHbIN TOpTal
HUAY MUOU

optics/

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

Beenenue B JIA3CPHBIC TCXHOJIOI'MH

Jlexuusa

hnologies/laser/

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

8.3. IlepeueHb cOBpeMEHHBIX TPO(ECCHOHABHBIX 0a3 TaHHBIX U MHPOPMAITMOHHBIX CITPABOYHBIX CHCTEM

HaumenoBaunue

DNEeKTPOHHBIN ajipec pecypca

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Cucrema qucranimonHoro ooyuenus CII6IACY Moodle

https://moodle.spbgasu.ru/

OnexTpoHHas 6ubnmoreka Mpbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeYHAs cucTeMa n3arenbera "'Jlans"

https://e.lanbook.com/

DIIeKTPOHHO-O0MOIMOoTeYHas cucTeMa u3aarenbersa "IPRsmart”

http://www.iprbookshop.ru/

DIIeKTPOHHO-OMOIMOTEeUHast cucTeMa u3aarelbeTBa "KoHCyabTaHT
cryaeHTa"

https://www.studentlibrary.ru/

Hayunas snextponnas 6ubnmoreka eLIBRARY.RU

HayuHas syiekTpoHHast
oubmmoreka eLIBRARY.RU

®denepalbHbI 00pa3oBaTenbHBIN OopTan "EquHoe okHO qocTyma K
o0pa3oBaTelbHBIM pecypcam”

http://window.edu.ru

Poccwuiickast rocynapcTBeHHass OMOInoTeKa

www.rsl.ru

EnuHbIH 21eKTPOHHBIN pecypc yaeOHO-METOIUYECKON TUTEPaATyPhI
CIIGI'ACY

www.spbgasu.ru




Tex.JIut.Py - TexHuyeckas Jureparypa

http://www.tehlit.ru/

Bcepoccuiickuii HHCTUTYT HAYy9HOU U TEXHUYECKOW HH(POPMAITHHI

(BUHUTH)

www2.viniti.ru

https://about.proquest.com/prod

DOneKTpoHHO-0nbmoreyHas cucrema komnannu PROQUEST ucts-

services/materials_science.html

ObpazoBarenbuble nHTEpHET-pecypcsl CIIOIACY

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

https://www.spbgasu.ru/upload-

Criucok cO0pHHKOB Tpy0B 1 KoH(pepennuii B PUHIl/eLIBRARY files/universitet/biblioteka/List_

rinc_elibrary 06_07_2020.pdf

[Tepunonnueckue nznanus CII6IACY

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

8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MPU OCYIECTBICHUH 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKII0Yas IepedeHb JIMIEH3MOHHOTO U CBOOOIHO pacpoOCTPaHIEeMOT0

[MporpaMmMHOIo obecrieueHus

HanmenoBanue

Crioco6 pacrpocTpaHeHHUS
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsieMoe)

LibreOffice

CB00OOHO pacpoCcTpaHsIeMOe

8.5. MarepuaabHO-TEXHHUYECKOE 00€CIICUCHHUE TUCIIUTLTAHBI
Cenenust 00 OCHAIICHHOCTH YY€OHBIX ayJUTOPUN 1 MTOMEIICHUH 1T CAMOCTOSITEIIBHOW PaOOThI

HaumenoBanue yueOHBIX ayJUTOPHI U
MOMEILEHUH 1711 CAMOCTOSTEIbHOU paboThl

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
cpelcTBaMu OOyueHus

40. YueOHbIC ayAUTOPUH TSI IPOBEICHUS
MPaKTUYECKHUX 3aHITHH, TPYIIIIOBBIX
WHIUBUTYAJIbHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJIA U TPOMEXKYTOUYHOU aTTeCTallun

KoMmmuiekT MynbTuMeIuitHOro 060pyA0BaHUs
(mepcoHaIbHBIA KOMITBIOTEP, MYJIbTUMEUITHBIN
IPOEKTOP, IKPaH, AyAUOCUCTEMA), 10CKA, KOMILIEKT
yueOHOW MeOenn, TOAKIIOYEHHE K KOMITbIOTEPHOM
cetu CII6I'ACY, Beixon B MHTEpHET

40. KomnbroTepHbIi Ki1ace

Pa6ouue mecta c 1K (cTON KOMITBIOTEPHBIIA,
CUCTEMHBIN OJIOK, MOHUTOP, KJIIaBHATYPa, MBIIIB), CTOJI
pabounii, MOJKIIIOUEHUE K KOMIIBIOTEPHOI ceTn
CII6GI'ACY, Beixon B Internet

40. YaeOHbIe ayTMTOPUU IS IPOBEICHHUS
JICKIIMOHHBIX 3aHATHIHA

Y4eOHast ayTuTOpUs I TPOBEICHUS 3aHATHI
JICKITMOHHOT'O THTIA, KOMIUIEKT MYJIbTHMETUHHOTO
00opynoBaHus (IepCOHANIbHBIN KOMITBIOTED,
MYJbTUMEAUMHBIN POEKTOP, IKpaH, ayAHOCUCTEMA),
JTIOCKa, DKpaH, KOMIUIEKT yueOHOH MeOenH,
noAKIroYeHue Kk komnbrotepHoi cetu CITOIACY,
BbIX0J B IHTEpHET

40. ITomemeHus A cCaMOCTOSITENLHOM pabOTHI

[Tomenienue 17151 cCaMOCTOSITENILHOM pabOTHI
(unTanbHbIN 3a1 6ubmuoreku, ayn. 217): [IK-23 mr., B
T.9. 1 mt.- [IK gms our ¢ OB3 (cuctemHbIif 010K,
MOHMTOD, KJIaBUATypa, MbIIIIb) C MOJKIIOYEHHEM K
cet «HTepHET» 1 00ecreyeHneM J0CTyma B
AIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny CIIGI'ACY.




Jnst naBanuaoB u aun ¢ OB3 obecnieunBaroTest crielnanbHbIe YCIOBUS IS TIOTY4YEHUS
00pa30BaHMs B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATHBHO-TIPABOBHIX JJOKYMEHTOB.
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