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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
OBJIa,Z[GHI/Ie TCOPCTUUCCKUMHU OCHOBAMH BJICKTPOIWHAMUKHU, BOJIHOBOHI U FeOMeTpH‘ICCKOﬁ OIITHUKH,
HEOOXOUMBIMH JIJIsl PEIICHHS TPUKIIAIHBIX 3a7a49 MPOPECCHOHATBHON NeATETHHOCTH.
®dopmupoBaHue 0a3uca OCBOCHHUS OOMIETTPOPECCHOHATBHBIX U CHEIUATbHBIX JUCIHMIUIMH, Pa3BUTHE
WHXCHEPHOTO MBIIIJICHUSI U CIIOCOOHOCTH K aHANU3y 3a/1ad MpodecCHOHAbHON JEesITeIbHOCTH Ha OCHOBE
0OIIIeHayYHBIX, MATEMAaTHYECKUX M (PU3HMUECKUX ITPUHITAIIOB

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMS] IO AUCHUIVIMHE (MOAYJI0), COOTHECEHHBIX C
HHINKATOPAMM JTOCTHKEHUS] KOMIIEeTeHIM I

Ko n HaumeHoBanue
KOMIIETEHIINU

Ko n nHaumenoBaunue
WHJIMKATOPa JOCTHKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00ydeHUs 110
TMCIUITINHE, 00eCTIeYnBaIOIINE JOCTHKCHUE
IUTAaHUPYEMBIX pe3yabTaToB ocBoeHust OITOI1

OIIK-1 CmocobeHn pemath
3amaun  MPoQecCHOHATBHON
NCSITeIBbHOCTH  TPUMEHSS
METOABl  MOJICIIMPOBAHHUS,
MaTeMaTHYECKOro aHaju3a,
€CTECTBCHHOHAYYHBIC u
OOIIENH)KEHEPHBIC 3HAHMSI

OIIK-1.1 OcymectBisier coop
HCXOJIHBIX JaHHBIX ISl pELICHUS
IIPOU3BOJICTBEHHOM 3a/1auu

3HaeT
OOme ¢u3uueckne MPUHLUIBI H3ITyYCHHUS,

pacnpocTpaHeHHUs " HOTJIOIICHHS
OJICKTPOMArHMTHBIX BOJIH

ymeer

Ha OCHOBE 00Immx [IPUHIIUIIOB

ONTUMU3UPOBATH COOP MCXOIHBIX AAHHBIX JJIS
peLIeHHS POU3BOACTBEHHOM 3a1a4u
BJIaJleeT HABbIKAMM

HaBbikamMu  cucremaruszalv — IMOJY4YEHHBIX
UCXOJIHBIX JAHHBIX
OIIK-1 Cnocoben pemats|OIIK-1.2 OcymiecTBisier BbIOOp|3HAET
3ajjauu  NMpodeccuoHaNbHOM|pereHus npou3BoCTBeHHOM |DyH1aMeHTanbHble  (pU3MYECKHE 3aKOHBl B
NESTEIbHOCTH  NPUMEHSIs|3a/1auu 00J1acT! 3J1EKTPOIUHAMUKY U ONITUKU
METOABl  MOJEJIMPOBAHUS, ymeeT
MaTeMaTUYECKOr0 aHajausa, [IpumeHsTh 3HAHUS (U3NYECKOW TEeopuu MpH
€CTECTBEHHOHAY4YHbIE " COCTaBJICHUH aNropuTMa peleHus
OOIIEeMH)KEHEPHbIE 3HAHUS npodeccnoHanbHOM 3a1aun
BJIaJleeT HABBIKAMH
3HaHUSMU TOCTATOYHBIMH JJISI BEPHOTO BHIOOpa
ONTUMAJILHOTO aJropuT™Ma peleHus
npo¢ecCuoHAIBHON 3a1a4H
OIIK-1 Cnocoben pemars(OIIK-1.3 IIpumenser|3HaeT
3aJ1aul MPOQeCcCHOHATBHOM |COOTBETCTBYIOINN ®usznyeckue - NOPUHLUIBI  YCTPOWCTBA M
NESATEIBHOCTH  NPUMEHSS|MaTEMaTHUECKUN u(nn) | pyHKIIMOHUPOBAHUS MU3MEPUTENBHBIX
METOJIbl ~ MOJIEJIMPOBAHUS,|€CTECTBEHHOHAYYHBIM METO/1 JUIsl|IpUOOPOB U CUCTEM CBS3U U HABUTallUU
MaTEMaTUYECKOr0 aHaJu3a,|peIieHus KOHKPETHOM |ymeeT
€CTECTBEHHOHAYYHbIE u|npodeccroHanbHOM 3a1a4u OpueHTupoBaTbes B (GYHKIIMOHATIBHBIX
O0IIenH)KEHEPHbIE 3HAHUS 0COOEHHOCTSIX U BO3MO>KHOCTSIX

W3MEPUTEIIBHBIX MPUOOPOB M HABHUTAIIMOHHBIX
CUCTEM HCIOJb3YeMbIX B MPOPECCHOHATHHON
EITENLHOCTH

BJIaJieeT HAaBbIKAMH

Nudopmanueit HeoOxomumon s BeIOOpA
HU3MEPUTENIbHBIX YCTPOMCTB Hauboee
MOAXOSAIINX TSt MIPUMEHEHUS B
npodeccnoHaNbHOM AeSITETbHOCTH

3. Yka3anue MecTa AUCHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl

Hannas mucummuinHa (MOAysb) BKIoueHa B brok «Jucrummuael, momymu» b1.0.15 ocHoOBHOM
npodeccruoHanbHON oOpazoBaTenbHOU mporpammbl 21.03.02 3emieycTpoiicTBO M KaJacTpbl U OTHOCHUTCS K
00s13aTeIbHON YacTH y4eOHOTO TIJIaHa.




No Koa u HamMeHOBaHWE UHIUKATOPA
[IpenmecTByronme QUCHUIIITUHBL
H/ II JOCTHMXKCHUA KOMIICTCHIINN

VK-1.1, VK-1.2, YK-1.6, OIIK-9.1,

1 |MudopmarimoHHbIE TEXHOJIOTHH OTIK-9.2. OITK-9.3

2 |KoHmenmuu COBpeMEHHOT'0 €CTeCTBO3ZHAHUS OIIK-1.3

HNHpopMannoHHbIe TEXHOJIOTHH

KoHnuenmnuu coBpeMEHHOT0 €CTECTBO3HAHUS

BBeznenue B crienualibHOCTh

JlomKeH 3HaTh:

- OCHOBHbBIE HCTOYHHUKH NPOo(hecCHOHAIBbHON HHOPMALIMH, BKIIIOYAs 3JIEKTPOHHbIE 0a3bl JaHHBIX;

- OCHOBHBIE BHJIBI HHTEPHET-PECYPCOB U POJIb 3TUX PECYPCOB I MPOPECCHOHATFHON AEATEIbHOCTH;

JomKeH yMeTh:

- CIOJIb30BaTh HEOOXOAMMBIE MATEMAaTHUYECKUE METO/IbI M MHCTPYMEHTAIIbHBIE CPEJICTBA ISl PEIICHUS
HPUKIIAJHBIX 33134

pabotars ¢ HHHOPMAIIMOHHBIMHU PECYPCaMH B INI00ATBHBIX KOMITBIOTEPHBIX CETIX

- BBIOMpaTh ONTHUMAaJIbHbIE METO/bI OUCKAa U 0TOOpa MH(POPMALIUU B COOTBETCTBUU C IOCTABJIEHHOM
3ajadeii;

- CUCTEMAaTU3UPOBaTh HHPOPMALIUIO;

- HCII0JIb30BaTh HEOOXOAUMbIE MATEMATUYECKUE METO/Ibl U MHCTPYMEHTAJIbHbBIE CPEJICTBA JJISl PELLICHUS
IPUKIIAJHBIX 33/1a4;

- pa3zpalaThIBaTh aJIrOPUTMBbI PEIIEHUSI IOCTABJICHHBIX 33]a4

JloykeH BlafeTh:

METOJIaMH IOMCKa, XpaHEHUs U 00paboTKu MHPOpMAIUH, TpeOyeMoil aJisi pelieHHs] MOCTaBICHHON
3aJjauu

Ne Konx n HanMeHOBaHME HHIMKATOpa
[Tocnenyromuye TUCHUIIITUHBL
n/n JOCTHKEHUS KOMIIETEHIIUN

1 |®ororpammerpus u qUCTaHIIMOHHOE 30HIUpoBaHue Teppuropun |[1K-1.4, TTK-2.5

OIIK-3.1, OIIK-4.1, OIIK-4.2, OIIK
2 |leonmesmdeckas npaktuka. YacTs 3 -4.3, OIIK-4.4, OIIK-4.5, IIK-1.3,
I1K-1.4, IIK-1.5, TIK-1.7, TIK-3.2

3 |lIpuxkmnagnas reonesus IIK-1.5, IIK-3.2

4 [MudpoBoe kaptorpadupoBanue tepputropun u monenuponanue|l1K-2.5, TIK(LI)-1.1, TIK(ILI)-1.2, TK
00BEKTOB HEJBHUIKUMOCTHU (ID-1.3, IIK(ID-1.4

5 Kaptorpado-reonesnueckoe obecrnieueHue Ka/1acTPOBOM OITK-6.1. OITK-6.2. OIK-6.3
JIeSTeTbHOCTH 7 7 '

6 [Ipumenenue T100aTbHBIX HABUTAIIMOHHBIX CIyTHUKOBBIX cucteM([TK-1.3, TIK-1.4, TIK-1.5, TIK-1.7,
B 36MJICYCTPOUTEIHHON U KaAaCTPOBOU AESITEILHOCTH I1K-3.2

. OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK
7 |OCHOBBI HAYYHBIX HCCIIETOBAHUI 54

8 |Kaprtorpado-reonesnueckoe odecrieueHre 3eMIeyCTPOHCTBA OIIK-6.1, OIIK-6.2, OITK-6.3

4. O0beM IUCHUIVIMHBI (MOAYJISI) B 3a4e€THBIX €IMHHUIAX € YKAa3aHHEM KOJIUYeCTBA aKaJeMHYeCKHX
4YacoB, BbIJIEJIEHHBIX HA KOHTAKTHYI0 PadoTy oOydaloumuxcs ¢ npemnojgaBaresieM (M0 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcs

Kypc

M3 HuX Jackl HA
Bcero

Bun yueOHOU paboTh 4acOB MPaKTHYECKYIO 9
TIOJITOTOBKY

KontakTHas padora 12 12




Jlexmonnebie 3auatus (JIek) 6 0 6

[pakTuueckue 3austus (Ip) 6 0 6

HMHuast KOHTaKTHas padoTa, B TOM YHCJIE: 0,25 0,25

KOHCYJIBTAINH 110 KypCOBO# paboTe (ITPOEKTY),
KOHTpOJbHBIM paboTam (PI'P)

KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3adeTa ¢ OIEHKOH; 3alIuTa KypCOBOW pabOTHI
(mpoekTa); caada KOHTPOJBHEIX padoT (PI'P))

KOHTaKTHas pa60Ta Ha aTTeCTaluio B CCCCHIO

(KOHCYJIbTAIUS Tepe SK3aMCHOM U c/1avya 0,25 0,25
Yacel Ha KOHTPOJIb 3,75 3,75
CamocrositenbHas padora (CP) 128 128
O0mas TPy10eMKOCTh THCIUILIMHBI (MOIYJIsT)
gacel:| 144 144
3aYeTHbIE eTHHUIBI: 4 4

5. Coaep:xxkanue IMCUMIUIMHBI (MOAYJIfA), CTPYKTYPMPOBAHHOE MO pas3iejaM (TeMaM) ¢ YKa3aHHeM
OTBeIECHHOI0 HA HUX KOJIMYeCTBA aKA/IeMUYEeCKUX YACOB U BUAOB YUeOHbIX 3aHATHH
5.1. TemaTnueckuil njaaH JMCHUILUIMHBI (MOLYIIS)

KonrakTHas padora (110 yaeOHBIM
3aHITHSIM), Yac. Kon
WHJIUKATOP
a
Ne Paznenbl AUCIUTIITUHBI é JICKIH 13 P CPp Beero, JIOCTHXKEHH
~ Jac. o
e I et BN et cowneren:
BCEro YECKYIO BCETO YECKYIO BCETO YECKYIO numn
moaro- oaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3men. DnexkTpuyecTBo U
MarHeTU3M
OIIK-1.1,
1.1. |9nexTpocraTuka. 2104 0,4 5 58 | OIIK-1.2,
OIIK-1.3
OIIK-1.1,
1.2. |IToCTOSHHBIH TOK. 2103 0,3 8 8,6 | OIIK-1.2,
OIIK-1.3
MarautHoe 10JIE B BaKyyMe. OIR-1.1,
1.3. 2103 0,3 8 8,6 [ OIIK-1.2,
3akon buo-Caapa-Jlamnaca. OITK-1.3
. OIIK-1.1,
14, JlelicTBe MarHUTHOTO TOJS HA 2 |04 0.4 8 88 |OmNK-12
JBIDKYIIHECS 3apsIbl U TOKH. OITK-1.3
OIIK-1.1,
1.5. |DnexTpomarautHas uaaykuus. | 2 | 0,4 0,4 5 58 [ OIIK-1.2,
OIlK-1.3
OcHoBbI TeOpun MakcBeia Jist OINK-1.1,
1.6. 2104 0,4 8 8,8 | OIIK-1.2,
3JIEKTPOMArHUTHOTO TTOJIS. OITK-1.3
DONeKTpOMarHuTHbIE KoJieOaHUs OTK-11,
1.7. 1 BONHEL 2103 0,3 5 56 | OIIK-1.2,
) OIlK-1.3
2. |2 paznen. U3nydyenue ceera.
CtpoeHue aTtoma




TennoBoe wW3IydeHHWE U  €ro OINK-1.1,
2.1. SAKOHLL 0,3 0,3 5 56 | OIIK-1.2,
' OIIK-1.3
OIIK-1.1,
2.2. |Baemrnuit porodddexr. 0,4 0,4 5 58 | OIIK-1.2,
OIIK-1.3
Monaenb aroMa bopa- OINK-1.1,
2.3. Pesepdopra 0,3 0,3 5 56 | OIIK-1.2,
' OIIK-1.3
3. |3 pa3nen. BomHnoBas ontuka
OIIK-1.1,
3.1. [UuTepdepenus crera. 0,3 0,3 5 5,6 [OIIK-1.2,
OIIK-1.3
OIIK-1.1,
3.2. | dudpaxius ceeta 0,2 0,2 5 54 | OIIK-1.2,
OIIK-1.3
BsaumonetictBue CBETa C OINK-1.1,
3.3. BEIIECTBOM 0,2 0,2 6 6,4 | OIIK-1.2,
’ OIIK-1.3
4. |4 pasznmen. ['eomerpuueckas
OIITHKA
BonHoBele cBolicTBa CcBeTa H OIIK-1.1,
4.1. |3aKOHBI TCOMETPHUYCCKOM 0,3 0,3 8 8,6 | OIIK-1.2,
OITHKH. OIIK-1.3
OIIK-1.1,
4.2. |OrpaxkarenpHbIC IPU3MBI 0,3 0,3 8 8,6 | OIIK-1.2,
OIIK-1.3
Cdepuueckne u achepuueckue OINK-1.1,
4.3. 3epKaia  JHH3bI 0,3 0,3 8 8,6 | OIIK-1.2,
OIIK-1.3
OIIK-1.1,
4.4. [AGeppanus u XpoMaTU3M. 0,3 0,3 8 8,6 |[OIIK-1.2,
OIIK-1.3
Bonokonnas onTHKa OINK-1.1,
4.5. I'paguenTHas onTHKa . 0.3 0.3 8 86 | OIK-1.2,
p . OIIK-1.3
PabGora onrtuyeckoro mpubdopa OIIK-1.1,
4.6. [COBMECTHO C TJIa30M YEIOBEKA. 0,3 0,3 10 10,6 | OIIK-1.2,
dororpadus OIlK-1.3
5. |5 paznen. Kontposnb
OIIK-1.1,
5.1. |3auérCOn 4 OIIK-1.2,
OIIK-1.3
5.1. JIeknun
No | HammenoBanue paszaena o
- HanmeHoBaHHE 1 KpaTKOE COJIePIKaHUE JTCKITUI
n/m U TEMBI JEKIIAN
DJIEKTPOCTATHKA
3akon Kynona. HanpspkeHHOCTH dJekTpuueckoro mons. Pabora cun
1 DNeKTpOCTaTHKA.
anekTpudeckoro nois. Ilorennman. CBs3p MeXAy HaIPSIKEHHOCTBIO MOJIST U
MTOTEHIIMAJIOM.
. ITocTOSIHHBIN TOK
2 ITocTOSIHHEBIN TOK.




Cuna Ttoka. IlmotHocte Toka. DJIC. 3akon Owma. CompoTunieHue
MPOBOAHHUKOB. PaboTa 1 MomHOCTh TOKa. 3akoH Jlkoyns-Jlenna.

MaruutHoe noJje B

MaruutHoe none B Bakyyme. 3akoH buo-Casapa-Jlannaca.

3 Bakyyme. 3akod buo- [OnmbiT Opcrena. MarnutHoe mone. MarnutHas uHIyKuus. 3akoH buo-
Cagapa-Jlamnaca. Cagapa-Jlannaca. Ilone npsiMOro u KpyroBoro TOKOB.
Z[eﬁCTBHe MAaArduTHOI' O I[eﬁCTBHe MAarauMTHOI'O I10JIA Ha ABMXXYIIUCCA 3apAdbl U TOKH.
4 nouns Ha ABwkymecs |3akoH Amnepa. Cuna Jlopenna. JIBUKEHWE 3apsOKCHHBIX YacTHIl B
3apsiIbl ¥ TOKH. MAarHUTHOM IoJjie. PaMKa ¢ TOKOM B MarHUTHOM I10J1€. MarHuTHBIN IMOTOK.
DNeKTpOMarHuTHast UHIYKIUS
DJIeKTpOMArHUTHas  |3aKOH  DJIEKTPOMAarHuTHOM muaykuuu  @Dapames. IIpasuno  Jlenna.
5 HHTYKIIAS. Camounnykuus. BuxpeBble Toku. WMHAYKTMBHOCTH KOHTypa. B3aumHas
unayknus. Tpancdopmarop.
OcHOBBI TEOpUU OcHoBbl TeOpUM MakcBeiia 11 3J€KTPOMarHUTHOTO TIOJIS.
6 Makcsema st Buxpesoe anexrpuueckoe nosue. Tok cmemenus. YpaBHeHuss MakcBemia s
AJIEKTPOMAarHUTHOTO  |3JIEKTPOMArHUTHOIO MOJIS.
OJISL.
DNeKTPOMarHuTHHIE KOJICOAHUS U BOJIHBI
["apmonnueckue KoJIeOaHusl. OneKTpOMarHuTHbHIE KoJIeOaHusl.
7 DJICKTPOMATHUTHBIC KonebarenbHblit KOHTYp. DIEKTpOMarHUTHBIE BOJHBI. BOIHOBOI BEKTOp.
KOJ1e0aHus U BOJIHBI.
DHEprusi 1 UMIYJIbC JIEKTPOMarHuTHRIX BoJH. [llkana snekTpomMarHUTHBIX
BOJIH.
TennoBoe U3J1y4eHHe U ero 3aKOHbI
TennoBoe u3nydyeHue U |XapakTEPUCTUKH  TEIIOBOro u3naydenus. 3akoH Kupxroda. 3akon
8 €ro 3aKOHBI. Credana-bonbimana. 3akoH cme-meHus Buna. @opmyna Panes-/[xunca.
®opmyina [Lnanka.
Buemnnii poroaddexr
. 3akoHbl  BHemHero  (Qorodddexra. YpaBHeHwe ~ DUHIITEHHA  ANA
9 | Buemnuii potoaddexr.
¢dotordpdekra. Ilpumenenune ¢ororpdexkra. Macca u ummyiasc (poroHa.
JlaBneHue cBera.
Mopnens aroma bopa-Pesepdopaa.
10 Mouens atoma Bopa-  |[JIuHenuarsiii  cekrp aroma Bojxopoxaa. @Popmyna banbmepa. ®opmyiia
Pesepdopna. Punbepra. Ilocrynatel bopa. OmbiTel @panka u I'epua. Crextp aroma
Boziopoaa no bopy.
Wnurepdepennus crera.
[loHsATHE O KOPHYCKYJSPHO-BOJIHOBOM Ayanu3Mme. KorepeHTHbIe BOJIHBI.
11 | WnTepdepenius crera. VeITOBHE MAKCHM }
yMa M MU-HUMyMa uHTepdepeHuuu. Murtepdepennus B
ToHKUX IIeHKax. Konbia Hetotona. [Ipumenenus ua-repdepeHunn
Hudpaxius ceera
[punnun Troiirenca-®penens. 3ousl Ppenens. Judpaxuus Ppenens Ha
12 Audppaxuus ceera KpyriaoM oTBepctud W gauc-ke. [udpakuus OpayHrodepa Ha MIETH.
JudpakimonHas peeTka.
B3aumopeiicTBue cBeta ¢ BEIIECTBOM.
Bsaumoneiicteue cera ¢ |EcTecTBEHHBIN 1 NOIsIpU30BaHHbIN CBET. 3akoH Maitoca. 3akoH bprocrepa.
13 BEIIIECTBOM. [BoiiHoe gnydenpenomiienue. Jlucnepcust cBera. Ilormomenue cBera.
Paccesnue cBera.
BonHoBbIe cBoOiCTBa CBETA U 3aKOHBI TEOMETPUUYECKON ONTHKHU.
Bonnossie cBotictBa  ([IpuHumn @epma. 3akoHbl OTpak€HHST W mpesoMiieHHus cBera. llomHoe
14 CBETa U 3aKOHBI BHYTPEHHEE OTpaXeHHE U €ro npuMeHenue. ONTUYECKHe MaTepHualbl.
reomerpudeckoit ontukw. [[Imockonapamnensnas mnactuna. Ilmockue 3epkana. M3obpa-kenue B
IJI0CKOM 3epkajie. OTpakeHHe OT HECKOJIbKHX IJIOCKUX 3€pKall.
OtpakaTesbHbIE TPU3MBbI
15 [OtpaxarenbHble MPU3MBI

[Ipu3Mbl ¢ OTHUM U ¢ MHOTOKPATHBIM OTpakeHHeM. [Ipr3MBbl ¢ KpbIIeH.




ITpusmennsle cuctemsl. KnunHps. Bpamarommuecs M nepeMelaroniiecs
KIIMHBSA. AXpOMaTH3alus KINHbEB

Cdepuueckue u

Cdepuueckue n achepuueckue 3epkaja U JINH3bI
@opMyJibl KWICATBHOM ONTUYECKOW CHUCTEeMbl i 3epkai. ToHkas JuH3a.

16 |acdepuyeckue 3epkaia u
Cdepuueckue u acdepuueckue TUH3BL [UIMHAPUYECKHE W TOpHYECKUE
JIH3BI
JIH3BL.
Abepparust 1 XpOMaTU3M.
A6 Abepparuss u xpomarusMm. Kowma. AnabeppanlMOHHBIE JIUH3BI C
eppamus u
17 ppall acepuveCKUMHU  MOBEPXHOCTSMH.  AHaOeppalrOHHbIC 3epKaJIbHBIC
XpOMAaTHU3M.
p MOBEPXHOCTH. Buapl Koppekiuu xpomatu3ma JuH3. CHMMETpUYHBIC
CHCTEMBI.
18 BotokoHHas onTHKa. |BOJOKOHHAs onTHKa. ['palueHTHAs ONTHKA.
['pajueHTHas ONTHKA. CgetoBojbl, JIunzel @penens. PactpoBsie cucteMbl. KonaeHcOps
PaboTa ontudeckoro mpubopa cCOBMECTHO C Tia3oM uenoBeka. dotorpadusi.
Pa6ora ontuueckoro |Crepeodororpadus u crepeon3oopaxeHue.
19 npubopa coBmectHo ¢ |['71a3 yenoBeka kak ontuueckuii npudop. OcTpora 3peHus. AKKOMOJAIMs U

IJ1a30M YeJIOBEKA.
®ororpadus

anantanus. Koppekius HepoctaTkoB 3penus. Pabora npubopa coBMECTHO ¢
rma3oM.  Bumumoe — yBenuveHue. dotorpapusi.  DOTOOOBEKTHB.
Crepeodororpadus u crepeon3odpakeHue.

5.2. IlpakTuyeckue 3aHsATUs

HaumenoBanue paznena

Ne o
/r | ¥ TEMBI TIPAKTHYECKHX HaumenoBanue u copepikaHue MPakKTUIECKUX 3aHATUN
3aHATHIA
1 3 DneKTpocTaTKa
JIEKTPOCTAaTHKA. Pewmenne saxau
9 o . ITocTosiHHBIN TOK
OCTOSIHHBIN TOK.
0 Pemenne 3amau
MaruutHoe none B |MaruuTtHoe nosie B Bakyyme. 3akoH buo-Casapa-Jlannaca.
3 BakyyMe. 3akoH buo- |Pemenne 3amau
Casapa-Jlamaca.
Jeiictere MarauTHOro [[€MCTBYME MarHUTHOTO MOJIS HA ABMKYLIMECS 3aPsAAbl U TOKH.
4 nons Ha aBuwkymuecs |[Ipaktudeckas pabora" JledicTBMe MarHWUTHOTO IOJIS  COJEHOMIA Ha
3apsi/ibl ¥ TOKH. JBUKYIIUECS DJIEKTPOHBI"
5 DneKTpoMarHuTHas | DJIEKTPOMArHUTHAS WHITYKIIUS
WHIYKITUS. Pentenne 3amau
OcHOBBI TEOpPHUH OcHoBbI TeOpur MakcBesna s 3J1IeKTPOMarHUTHOTO TOJIS.
6 Makcseia s Pemenue 3anau
AJIEKTPOMArHUTHOTO
TIOJISI.
7 DNeKTpOMarHuTHbIE | DIEKTPOMATHUTHEIE KOJIEOAHHS U BOJIHBI
Kojie0aHus U BoJHbL.  |Penienune 3amayq
8 Temnosoe usnydenue u | TEIUIOBOE U3TYYEHHE U ETO 3aKOHBI
€r0 3aKOHBI. Pemenue 3amag
Buemnuit porosapdexr
9 | Buemnuit pororpdekr. |Pemenne 3amau. [Ipakruaeckas pabora: Usydyenne Baennero Gorosdexra.
Monens aroma bopa-Pesepdopaa.
Mopgens aroma bopa- R . .
10 P PacuérHo-rpaduueckas 3amaya:" OmnpeneneHue IMHHOBOJIHOBOIN TpaHMIIbI
ezepdopaa. o
phopa CIIEKTpa MOTJIOIICHUS U BhIYUCIeHUE ocTosiHHOM [1nanka"
WNuTtepdepennus ceera.
11 | Unrepdepenius creTa.

Pemenue 3anau. [lpaktuueckas padora: M3yuenue siBieHus




untepdepenium, Ha npumepe "Konern Herotona'.

Hudpakmus ceera

12 ndpakius cBera
Hudpaxuus ce [TpakTuyeckas padora : "M3yuenue siBneHus audpaxuuu’
13 BiaumogeiicTBue cBera ¢ |B3anMonelicTBre cBeTa ¢ BEIECTBOM.
BEIIECTBOM. PacuérHo- rpaduueckas padota: "M3ydueHue sBIeHUS NOIIpU3ain"
. BonHoBbIe cBOICTBA CBETa U 3aKOHBI T€OMETPUUYECKOM ONTHKH.
BonHoBrbIe cBolicTBa
Pemenue 3anau
14 CBETA U 3aKOHBI
FeOMETPUUYECKOI ONTUKH.
OTtpakaTesbHbIE IPU3MBbI
15 [OtpaxarenbHbie MPU3MBI
Pentenue 3anau
Cdepuueckue u Cdepuueckue u achepudeckne 3epkana
16 |acdepuueckue 3epkana u |Pemenue 3agau
JIUH3bI
17 AbGeppanys u AOeppatusi 1 XpoOMaTH3M.
XPOMATH3M. Pemenne 3agau
18 Bookonnas ontuka. |BOJIOKOHHas onTuKa. ['pagueHTHas ONTHKA.
['paguenTHas onTuka. Pemenue 3anau
Pabora onrrrueckoro  |Pabora ontryeckoro mpubopa COBMECTHO C TI1a30M YeIOBEKa.
19 npubopa coBmMecTHO ¢ |Pemienue 3agau

IJ1a30M YeJIOBEKa.
dotorpadus

5.3. CamocrosiTenpHas paboTta o

OyJaromuxcs

Ne | HaumeHnoBanue paszaena N
CopepxaHue caMOCTOSTEIbHON PabOThHI
0/0 | AUCUUIUIMHBI U TEMBI
DNeKTpOoCTaTUKA
BrimonHenne nHAMBUAYATBHOTO JOMAIIHero 3aaanus. [Ipaktudyeckas pabora
1 INEKTPOCTATHKA. "KommbroTepHoe MOJIETUPOBAHUE JJIEKTPOCTATUYECKUX TOJIEH CO3TaHHBIX
TOYEUHBIMU 3apsaamMu’.
[TocTosiHHBIN TOK
2 [TocTosTHHBIN TOK. B
BINIOJIHEHHUE WHIMBUIYaIbHOTO TOMAIIHETO 3a/1aHUS
MarnutHoe nojie B |MarauTHoe nose B Bakyyme. 3akoH buo-Casapa-Jlamaca.
3 Bakyyme. 3akoH buo- |BblnosHeHne MHANBHUyaIbHOTO JOMAILIHETO 3aJaHUs
Casapa-Jlamaca.
JelictBue MarHuTHOTO |JleiicTBHE MarHUTHOIO MOJIS HA IBUKYILIMECS 3apsibl U TOKU.
4 MOJIsl Ha IBIDKYIMECs |BbInomHeHre HHAUBUYalbHOTO JOMAIITHETO 3aaHUs
3apsJibl ¥ TOKH.
5 DNeKTpOMarHuTHas | DJIEKTPOMAarHUTHAS WHIYKIIUS
WHIYKIHS. BrimotHeHNE MTHANBUYaTLHOTO JOMAIITHETO 3aaHus
OcHOBBI TEOpUU OcHoBbI TeOpun MakcBesia Juist 3JIeKTPOMarHUTHOTO MOJISI.
5 Makcema st BrimoHeHNE MTHANBUYaTLHOTO JOMAIITHETO 3aaHus
3JEKTPOMArHUTHOTO
TIOJTSI.
v DNeKTpOMarHuTHBIE | DJIEKTPOMATHUTHBIE KOJIEOAHHS U BOJIHBI
KOJIeOaHHs ¥ BOJIHBL. | BBINOJMIHEHNE UHIMBUAYaIbHOTO JIOMAIITHETO 3a1aHUs
8 TermmoBoe HU3J1y4YEHUE U Tenosoe H3JTYy4YCHUC U €TI0 3aKOHBI
€ro 3aKOHBI. BrlinonHenne MHANBUAYaIbHOTO JOMAIIIHETO 3aJaHus
Bremnnii potorddext
9 | Buemmnuit porosddekr. [BbiogHeHHe HHANBUIYATBHOTO JOMAIIHETO 3a1aHus. BeimonHenne oruéra

10 TIPAKTUYECKOM paboTe: pacy€T M MOCTpOCHHUE TPadUKOB.




Mopens aroma bopa-

Mognens atoma bopa-Pesepdopna

10 P BrinosHeHne UHAMBUYaTbHOIO JOMAIIHETO 3aJaHusl. BeIogHEeHHEe oTUéTa
esepdopra. 0 MPAKTUIECKOM paboTe: pacuéT U MOCTpOeHUE TPaPUKOB.
WuTepdepenmus ceera.
11 | Uuarepdepennus ceera. |BbIOIHEHHE MHIAMBUIYAIBLHOTO JIOMAIIHErO 3a1aHus. Beinonxenue oruéra
M0 MPAKTUYECKOH paboTe: pacy€éT U MOCTPOCHUE rpauKoB.
Judpakuus cBeta
12 Judpakuus cBera BrinosiHeHME MHAMBUYAIBHOIO JOMAIIHETO 3aJaHus. BbelogHeHne oTuéra
10 IPAKTUYECKOM paboTe: pacuéT U MOCTpOeHUE TpadUKOB.
B . BsauMoelicTBue cBeTa ¢ BEIECTBOM.
13 3aMMOACUCTBHC CBETA C (3, 1 ieHue WHJIUBUAYAJIIBHOTO JIOMAIIIHETO 3aJaHus. BeinonHeHue ortuéra
B TBOM. N ..
CILICCTBO 10 IPAKTUYECKOM paboTe: pacuéT U MOCTpOeHUE TPadUKOB.
. BoustHOBBIE CBOMCTBA CBETA U 3aKOHBI FEOMETPUYECKON ONTUKH.
BonmoBeie cBOMCTBA
BrinosiHeHUE MHIUBUAYAIBHOTO JOMAIIHETO 3a/IaHUs
14 CBETAa U 3aKOHBI
F€OMETPUYECKOM ONTUKH.
15 lo OTtpaxkaresabHbI€ MPU3MBbI
TpaxaTCIbHBIC MPUSMBL g1 6 inenne WHJIMBUIYaJIbHOTO JIOMAITHETO 3a/IaHUsI
Cdepuueckue u Cdepuueckue u achepuueckue 3epkaia
16 [achepuueckue 3epkaia u |BeinosHeHHe HHIMBUAYATHHOTO TOMAIITHETO 3a1aHUs
JIMH3BI
17 AGeppanus u AOGeppanus 1 XpOMaTH3M.
XPOMATH3M. BrinonHenue MHANBUYATBHOTO JOMAITHETO 3aaHuUs
18 BosiokoHHAasg OIITHKA. Bosokonnas onrtuka. Fpa,[[I/IeHTHa}I OIITHKA.
FpaILI/IeHTHaﬂ OIITHUKA. Brimonnenne HHAUBUAYAJIbHOI'O JOMAIIHETO 3aJaHuA
Pa6ota ontuueckoro |PaGoTa ontuyeckoro npubopa COBMECTHO ¢ I1a3oM yenoBeka. dororpadus u
19 npudopa coBMEeCTHO ¢ [ctepeodoTorpadust. CtepeonzodpakeHue.

IJ1a30M 4eJI0BEKa.
dororpadus

Brinmonnenue HHAUBUAYAJIBHOT'O JOMAIITHETO 3aJaHU A




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEILHON padoThl 00yYAIOIIMXCS M0 JUCHUTLINHE (MOILYJII0)

CamocrosiTenbHas pa60Ta BBITIOJIHACTCA B paMKax IOUCHHUILIAHBI ((3J'I€KTpO,[[I/IHaMI/IKa N MpUKJIagHasA
ONTHKA» TIOJ PYKOBOACTBOM IpEHOAaBaTesisi, Kak B ayJAWTOPHOE, TaK M BHEAyJIUTOPHOE BpEMs.
CamocrosiTenbHas paboTa HarpapieHa Ha (OPMUPOBAHUE YMECHUIT M HABBIKOB MPAKTHYECKOTO PELICHUS 3a/1a4,
Ha Pa3BUTHUE JIOTHYCCKOTO MBIIUICHHS, TBOPYSCKONW aKTHBHOCTH, HCCIIEIOBATEIHCKOTO MOIX0Ja B OCBOCHHU
y4eOHOT0 MaTepuaa, pa3BUTHUS MTO3HABATEIbHBIX CIOCOOHOCTEA.

Marepuanbsl CaMOCTOSTENIBHBIX paboT pa3pabaThIBAIOTCS IPENojaBaTeNieM M BKIOYAIOT B cels
OCHOBHBIE€ JOKYMEHTBI, B TOM YHUCIIE:

- HHCTPYKIIMH, HAIIPABJIAIONIME 00yUaroIerocs B poLecce CaMOCTOATEIbHOW paboThI;

- 3a/1aHuUs1, COOTBETCTBYIOIIME OCHOBHBIM pa3ziesiaM paboueil IporpaMMBel;

- TEMAaTUKY pedepaToB, J0KIAI0B U TBOPUECKUX paldoT;

- CIIMCKY OCHOBHOM U JIOIIOJIHUTEIBHOU JINTEPATYPBHI,

- BUJIbI KOHCYJIbTaTUBHOM ITOMOILY;

- BUZBI 1 (POPMBI KOHTPOJIS;

- KPUTEPHUH OLICHKYU 3HAHUI;

- PEKOMEHIyeMbIi1 00heM padOTHI;

- OPUEHTUPOBOYHBIE CPOKH €€ NPEACTABICHUS U JIP.

Kontpons camocTosiTensHOW pabOThI MOXET OBITh B NMUCHBMEHHOW, YCTHOW WM HMHOH (opmax,
HaIPABJICHHBIX Ha JOCTH)KEHUE KOHEUHOI'O PE3yJIbTarTa.

CamocTosiTenpHas padoTa MPOBOIUTCS C IEIBIO:

- CUCTEMATH3aIMH U 3aKPETICHUS MOJYyYSHHbIX TEOPETUUECKIX 3HAHUN U MPAKTUYECKUX YMEHUIA;

- YIIIyOJICHHs ¥ paCIIUPEHUSI TEOPETUUECKUX 3HAHUI;

- (hopmupoBaHUs yMEHUI UCTIOIH30BATh YIEOHYIO U CIIPABOUHYIO JIUTEPATYPY;

- opMUpOBaHUE HABBIKA IIOMCKA, 0TOOPA, CHCTEMAaTH3aIlMU U 00001IeHns nHpopMaru B UHTEepHETE 110
3aJIaHHOH TeMe;

- pa3BUTHUS TIO3HABATEIBHBIX CIIOCOOHOCTEH M aKTHBHOCTH OOYYArOIIETroCs: TBOPUECKOM MHUIIUATHUBBI
CaMOCTOATENIbHOCTH, OTBETCTBEHHOCTH ¥ OPraHU30BaHHOCTH;

- (opMHUpOBaHUA  CaMOCTOSITEILHOCTM  MBIIUICHHUS,  CIOCOOHOCTEM K  CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO, U CAMOpEaTU3allig;

- Pa3BUTHS HaBBIKOB MCCIICIOBATEIIHCKOMN ACITEIHHOCTH.

B ocHOBe camocCTOSTENBLHON pa6OTLI JICKAT MPUHIUTIIBL:
- CaMOCTOATCIIBHOCTH,

- pPa3BUBUTHA TBOp‘IGCKOﬁ HAITPaBJICHHOCTH;

- HCJICBOT'O IMJIAHUPOBAHUS,

= JUYHOCTHO - JCATCIIbHOCTHOI'O ITOJAXO0A4.

JIJIs TOCTHXKEHUS CTYACHTaAMHA MaKCUMAJTBHO ITOJTHOTO YCBOCHHUS MaTepUalia, MpeIararoTCsl CIICYIOIIHE
BUJIBI PAOOTHI:

-BeJICHHE KOHCIIEKTA;

-COCTaBJICHHE TE3UCOB;

-COCTaBIICHHE aHHOTAIIHI;

-ompeeeHue Mpo0IeMbl U ITIOUCK ITYTEH €€ pelIeHus.

7. OueHo4Hble MaTepHAJbl JJsl NMPOBEJCHUS] TEKYIIEero KOHTPOJISI YCIeBAeMOCTH M NPOMEKYTOYHOI
arTecTalMu 00y4aroImMXcs M0 JMCHUILIHHE (MOAYJTI0)
7.1. IlepedyeHb KOMIETEHIMH ¢ yKa3aHUEM 3TaIoB X (JOPMUPOBAHMSI B IPOLIECCE OCBOEHUS TUCHIUTIINHBI

Kox n HaumenoBanue
Ne KoHTponmpyemsle pa3aesnsl JUCHUATIIINHBL N Bun onenounoro
HMHJUKATOpa KOHTPOIUPYEMOI

/1 (Mopty1ist) KOMITETEHIHH cpencTBa

1 |DnekrpocTaTHKa. OIIK-1.1, OIIK-1.2, OIIK- [Tect, onpoc




1.3

2 |IToCTOSIHHBIN TOK. OIIK-1.1, OIIK-1.2, OIIK-1.3 [TecT, ompoc

3 MaruutHoe mojie B Bakyyme. 3akoH buo- OIIK-1.1, OTTK-1.2, OTTK-1.3 |Tecr, ompoc
Casapa-Jlamnaca.

4 JleiicTBre MAarHUTHOTO TOJISI HA JIBUKYIITHECS OIIK-1.1, OTTK-1.2, OTTK-1.3 |Tecr, ompoc
3apsibl U TOKU.

5 |DnexTpoMarHuTHas UHAYKLUS. OIIK-1.1, OIIK-1.2, OIIK-1.3 |TecT, onpoc

g |Ocuoset  teopmn  Makcsemnia UMy g OIK-1.2, OMK-1.3 |Teer, onpoc
AIIEKTPOMArHUTHOTO MOJISL.

7 |DnekTpoMarHuTHBIE KOJICOAHUS U BOJIHBI. OIIK-1.1, OIIK-1.2, OIIK-1.3 |TecT, onpoc

8 |TemoBoe U3ITydEHHUE U €TO 3aKOHBI. OIIK-1.1, OIIK-1.2, OIIK-1.3 |TecT, onpoc

9 |Buemnuii potodaddexr. OIIK-1.1, OIIK-1.2, OIIK-1.3 [TecT, onpoc

10 |Mogens atroma bopa-Pesepdopna. OIIK-1.1, OIIK-1.2, OIIK-1.3 |Tect, ompoc

11 |Uurepdepenuus crera. OIIK-1.1, OIIK-1.2, OIIK-1.3 |Tect, onpoc

12 |dudpakmus ceeTa OIIK-1.1, OIIK-1.2, OIIK-1.3 [Tect, onpoc

13 |B3aumozelicTBHE CBETA C BEMIECTBOM. OIIK-1.1, OIIK-1.2, OIIK-1.3 [Tect, onpoc

14 Boxmossre COOMCTBA CBETa M 3aKOHbI OIIK-1.1, OIIK-1.2, OIIK-1.3 [TecT, onpoc
TeOMETPUUYECKOI ONTUKU.

15 |OtpaxkaTenbHble MPU3MBI OIIK-1.1, OIIK-1.2, OIIK-1.3 [TecT, ompoc

16 Coepurecime u achepieckue seprana u OIIK-1.1, OIIK-1.2, OIIK-1.3 [TecT, ompoc
JIUH3BI

17 |AGeppauus 1 XpoMaTH3M. OIIK-1.1, OIIK-1.2, OIIK-1.3 |Tect, onpoc

18 |BosnokonHas ontuka. ['paguieHTHAS ONITHKA. OIIK-1.1, OIIK-1.2, OIIK-1.3 [TecT, onpoc

19 PaGora onTnueckoro mpubopa COBMECTHO C OIIK-1.1, OTIK-1.2, OTTK-1.3 |Tecr, onpoc
ria3oM yenoBeka. dotorpadust

20 [3auérCOry OIIK-1.1, OIIK-1.2, OIIK-1.3 [TecT, ycTHBII ompoc.

7.2. TUMoOBbIe KOHTPOJIbHBIE 3a/IaHUS UM UHbIE MaTepPHAaJIbl TEKYIIETO KOHTPOJIS yCIIEBaeMOCTH, HEOOXOIUMbIE
JUIS OIICHKH 3HAHUI, YMEHHUH U HaBBIKOB U (MJIN) OIBITAa MPO(ecCHOHATBHOM NeATEIbHOCTH, XapaKTePU3YIOIINUX
sTansl HopMUPOBAHHS KOMIETEHIIUH B MIPOIIECCE OCBOCHUS AUCITUTIIINHBI

s mpoBepku cHOPMUPOBAHHOCTH HWHIWKAaTOpa mocTkeHus kommerenmmn OIIK-1.1, OIIK-1.2,
OIIK-1.3:

1.Yetsipe 3apsina q1=02=2 uKu, q3=04=4 aKn HaxoaaTCs B BEpIIMHAX KBapara co CTopoHo# a=10 cm.
HaliTn Hanps»KeHHOCTh M MOTEHIMAI JIEKTPUYECKOI0 MOJIs B LIEHTPE KBaApara.

2. Yersipe 3apsaa q1=02=2 uKu, g3=04=4 K HaxoasaTcs B BEpIIMHAX KBaJIparTa co CTOpoHoi a=10 cM.
Haiitu Hanps»KeHHOCTh M MOTEHIUAI JIEKTPUYECKOT0 1OJIS B CEpeINHE CTOPOHBI 3-4.

3. YUetsipe 3apsima q1=02=2 uKu, q3=04=4 aKi Haxoa1TCs B BEpIIMHAX KBaJpaTa co CTOpoHOoU a=10 cMm.
Haiitu Hanps»KeHHOCTh U MOTEHLUAII JIEKTPUYECKOT0 MOJISL B CEpeANHE CTOPOHBI 2-3.

4. JIa Bo3aymHbiX KoHaeHcaTopa Cl= C2=6 MK® coeaMHEHBI MOCIEIOBATEIBHO U 3apsKEHBI 10
pasHoctu noreHuuanos U=100 B. Ha ckoibko N3MEHNUTCS 3HEPTUSI CUCTEMBI, €CIIM HE OTKJIIOYAsi KOH/IEHCATOPBI
OT UCTOYHUKA, MEX/y IIJIACTUHAMM [IEPBOTI0 KOHJIEHCATOPa BBECTHU IUAIIEKTPHUK C



JTURJIEKTPUYECKON

MPOHUIIAEMOCTBIO £=57

5. Haiitu mioTHOCTh TOKa, eciu 3a BpeMsa 10 ¢ depe3 momepeyHoe CeYeHHE MPOBOJHUKA MPOTEKAET
3apsan 100K, [Tnomans nonepeyHoro ce4eHus: mpoBOHUKA 5 MM2

6. Kakoe Ha10 B34Th CONPOTUBIICHHUE, YTOOBI CTAIO BO3MOYKHBIM BKIIFOUEHHE B CETh C HanpsikeHueM 220
B namnsl, paccuntanHoil Ha HanpspkeHue 120 B u toxk 4A ?

7. Unaykuusi OMHOPOAHOTrO MarHuTHOro nosist B= 2 Ti. HaiiTu Hanps>keHHOCTh MAarHUTHOTO MOJIA.

8. BonbdpamoBas crimpaiib dnekTpuueckoit sammouku npu t=20°C umeet conporuBienne R=35,8 Om.
KaxkoBa O6yzaet temrnieparypa t2 HUTH JTaMIIOYKH, €CJTH ITPU BKIIOUEHUHU B ceTh ¢ Hanpsbkerrnem U=120 B mo autu
uzaer 1ok 1=0,33 A? Temneparypusiii K03 unment conporusnenus Boiabppama oa=4,6-10-3 K-1.

9. B nienTpe kBagpaTHON paMKU ¢ TOKOM MarHuTHas uHAyKiusa paBHa 0,1 mTn. Haiitu BennunHy TOKa B
MPOBOJIE paMKH, eciu e€ nepumerp paseH 40 cm.

10.13 memHoro mpoBoja ceueHrueM S=1 MM2 caenanu Koublo AauHOM 1=251,3 ¢cM ¥ MOIKIIOUMIN K
HMCTOYHHKY TOKa ¢ Hanpsbkenuem U=240 B. HalitTu MarHuTHYIO HHIYKIMIO B LICHTPE KOJIbIIA.

11.Yepes kaTymiky, HHIYKTUBHOCTh KOoTOpor L=21mI'H, TeueT TOK, M3MEHSIOIIUICS CO BPEMEHEM I10
3akony I=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTi 3aBUCUMOCTH OT BpeMeHH t 3.71.C. CAMOUHAYKIUH €I,
BO3HUKAIOIIEH B KaTyIIKe U MUHUMaJIbHOE 3HaYEHHE 3TOH 3./1.C. €imin.

12.KakoB auana3zoH 4acTOT PaJMOBOIH MUJUIUMETPOBOTO Auana3oHa (ot 1 mm g0 10 mm).

13.Yacrora konebanuii anmekrpoMarauTHOro konrypa 30 xI'1. Kakoit Oymer yactora eciiv pacCcTOsSIHHE
MEXy IJIACTUHAMH IIJIOCKOTO KOHJIEHCATOpa KOHTYypa yBeIU4yuTh B 1,44 paza?

14.KonebaTenbHblil KOHTYp HACTPOEH Ha PaJMoOBOJIHY ¢ 4yacToToro 9 MI'm. Bo ckonbko pa3 Hy:xXHO
U3MEHUTh EMKOCTb IIEPEMEHHOI0 KOHEHCATOpa KOHTYpa, YTOObI OH ObLI HACTPOEH Ha JUIMHY BOJIHBI 2 M

15.B ombite FOHra otBepcTHs OcCBeHmIAIMCh MOHOXpoMaTHueckuM cBeToM (A=500um).PaccTosnue
MEKAy OTBepcTHsAMHU 0=1MM, paccTosiHME OT OTBEpCTHil 10 3kpana 2,5 M. HailTu monoxeHue Tpex HepBbIX
CBETJIBIX I0JIOC.

16.ITocrosinHas nudpakimoHHoil perretku d=1mkm. Kakyro pa3zHOCTb JJTHH BOJTH AL MOKET pa3pelinTh
3Ta penieTKa B 00sactu cuHuX jtydeit (A=400HM) B ClIEKTpe TPETHEro MopsJiKa, €CIIH ITMPUHA PEIISTKH a=2,5¢M?

17. Kaxoii qyinHe BOJIHBI COOTBETCTBYET MAaKCHUMYM H3JIyYE€HHUS IOBEPXHOCTH MAaXOTHOM 3€MJIH IIPU €€
temneparype t=27°C?

18. IIpu ayuTenbHOM 00ydyeHUU cepeOpsiHON IJIACTMHKU CBETOM OHa MpuoOperaeT noreHuuan 3,3 B.
HaiiTi anvHy BOTHBI M HEPTUIO NaAaMUX (OTOHOB, K KAKOMY JAMANa30HY OTHOCUTCS AJTUH BOJH OTHOCUTCS
3TO U3IydeHue?

19. Onpenenute nepuo bl BpallleHHs 3J€KTPOHA Ha MepBbIX Tpex bopoBckux opouTax.

20. Ilmockoe 3epkaino noBopauuBaroT Ha yrou 250. Ha kakoil yros noBepHeTcsl OTpa)K€HHBIN OT 3epKajia
nyu?

21. JIBa 3epkaina oOpa3yroT APYT C IpyroM yroy MeHblnil uem . Ha ogHO U3 3epkai najgaer ay4 cBeTa,
JeKAIIUN B TUIOCKOCTH, NMEPIEHANKYIIpHON K peOpy yria. JlokaxkuTe, YTO yroj OTKIOHEHHs 3TOrO Jyda OT
MIepBOHAYAJILHOTO HANpPaBJIEHUS MOCE OTPaXXEHHUsI OT 000MX 3epKaj HE 3aBUCUT OT yrJja MaJeHusl.

22. Jlyd cBeTa majaeT Ha INIOCKYIO IPAHMILY IBYX CPEJl ¢ IIOKa3aTessaMu npesomsieHus Nl u  n2. Ceer
YaCTUYHO OTpa)kaercs, YaCTUUHO mpenomisiercs. Omnpenenure, Npu KakoMm yrie naaeHus OTpakeHHBIN 1y
MEePHEHIUKYISIPEH K MPETOMICHHOMY JIyYy.

23. Ilpusma ¢ npenomisromumM yriaoMm 600 U3roToBiaeHa U3 CTEKIIA € IOKa3areneM npeinomiienus 1,75.
[Ipu xakoMm yrie najieHus CBeTa Ha OJIHY U3 IPaHEH BBIXO/I JIydya yepe3 BTOPYIO IPaHb CTAHOBUTCSI HEBO3MOKEH.

24. PaccrosiHue OT TOYEYHOIO MCTOYHMKA CBETa JI0 BOTHYTOIO 3€pKajla JIBa pajauyca KpUBU3HBI
3epkana, TodeyHbIi MCTOYHUK HAXOJUTCS HA IJIABHOM ONTHYECKOM OCH 3epkana. I'ie pacrnosokeHo ero
nzobpaxenue. [loctpouts xox yden.

25. Tloctpouth M300paKEHHE CBETSIIEHCS TOYKH, PACIONONKEHHOW HA TIABHOW ONTHYECKOW OCH
BBIIYKJIOTO 3€pKaJia, €ClIU MOJIOKEHUS ONTUYECKOT0 LIEHTpa 3epKalia, ero nojirca 1 (okyca U3BECTHBI.

26. Kak Hago HM3MEHHUTh pPAacCTOSHUE MEXJy coOMparoliell JIMH30H M TNpeIMeToM, 4TOObI ero
M300pakeHNe YMEHBUIWIOCh B TPU pasa, €CIM M3HAYaJbHO JIMH3a J1aeT M300pakeHHe MpeaMeTa, paBHOE €ro
pasMepy. OnThueckas cuia JUH3bI 8 TUONTPUH.

27. Ha xakoM pacCTOsSTHUU JAPYT OT JAPyTa HaJI0 PACIIOIO0KUTH COOMPAIONIYIO U PACCEUBAIOIIIYIO JTUH3BI C
¢doxycubsiMu paccrostausiMu F1=0,1 m F2=0,06M,9T00bI npasieaTbHbIN My4OK JIydei mponas



4yepex3 HUX, OCTaJICs MapaljieIbHbIM.

28. Haiitn BbicOTy mpenmera h, eciam BeicoTa uyeTkoro m3oOpakenus mpenmera H1, a B ciydae
MepeMeIeHHS JIMH3bI K AKpaHy IpU JPYroM 4eTKOM U300pakeHHUH MpeIMeTa ero BpicoTa paBHa H2.

29. OnpenenuTh MHUHUMAIBHOE BO3MOXKHOE DPACCTOSHUE MEXIY MPEIMETOM M €ro H300paKeHHEM,
MOJIYYEHHBIM C TOMOIIBIO COOMpArOIIeH JIMH3BI ¢ POKYCHBIM paccTosiHueM 0,2 M.

30. IIpu Tomorpaduyeckoil CheMKe ¢ camosiera, JieTsamero Ha Beicore 2000 M, HEOOXOAUMO MOTYIHUTh
cHUMKH MecTHocTH B MaciiTade 1:4000. Kakum 1omkHO OBITH (POKYCHOE paccTOsTHHE O0BEKTHBA.

7.3. Cucrema OLIEHUBAHHS PE3yJbTaTOB OOYYEHHUS MO JUCIHIUIMHE (MOIYJIO) MPU MPOBEACHUU TEKYIIETO

KOHTPOJIA YCIIEBACMOCTH

O11eHKa «OTIIMYHO)
(3auTeHO)

3HAHUSA:

- CUCTEMaTU3UPOBaHHbIE, TTTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pazjiesiaM
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 3a MPeaeIibl yueOHOM
IIPOrPaMMBl;

- TOYHOE HCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMATUYECKN I'PAMOTHOE U
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U ITyOOKOE€ YCBOEHUE OCHOBHOW U JIONOJIHUTENIBHOM JINTEPATYPHI,
pPEKOMEH1I0BaHHOM paboyeil mporpaMMoi o JUCHHUIUIMHE (MOYJIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSIX, KOHLEIIUAX U HAIIPABICHUAX JUCLHUIIIIMHBI U
JIaBaThb UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Ysl HAyYHbIE JOCTHKEHUS IPYruX
JUCLUTIIINH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBIICHHBIX B paboyeil mporpaMmme
KOMIICTEHIHII;

- BJIaJICeT HAaBBIKAMH CAMOCTOSITEIIbHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI
HECTaHJapTHBIEC CUTYyaLUU;

- IPUMEHSIET TEOPETUUECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKH BBIMOJIHEHUS 33 JaHUM;
- TPaMOTHO 00OCHOBBIBAET XO/I PEIICHUS 3a/1a4;

- 0e3ynpevHo Bia/ieeT MHCTPYMEHTApHUeM Y4eOHOM TUCIUIUINHBI, YMEHHE €r0

3 PEKTUBHO HCII0JIb30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUUYECKUX 3a]1a4;

- TBOpUYECKasi CaMOCTOsITeNIbHAas padoTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00paTOPHBIX 3aHATUAX, AKTUBHO yJacTBYET B
TPYIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHUM

OreHKa «X0poIo»
(3auTeHO)

3HAHUA:
- TOCTATOYHO IOJTHBIE ¥ CHCTEMATH3WPOBAHHBIC 3HAHMS 110 JTUCIIUTIINHE,

- YCBOEHHUE OCHOBHOI U JIOTIOTHUTEIHHON TUTEPATYPHI, PEKOMEHA0BaHHOM padoueit
MPOrpaMMoOil Mo AUCUUILIMHE (MOIYIIIO)

YMEHHSI:

- YMEET OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIIUAX W HAIIPABICHUSIX
JTUCITUIUIMHBI U JaBaTh UM KPUTHYECKYIO OIICHKY)

- ACIIOJIb3YeT HAYIHYIO TEPMHHOJIOTHIO, JIMTHTBUCTHYCCKH U JIOTHUECKH TTPABHIIEHO
U3NIaraeT OTBETHI Ha BOMPOCHI, YMEET JeNlaTh 000CHOBAHHBIE BHIBOBI;

- BIIaJIceT HHCTPYMEHTApHEM 110 JTUCITUIUINHE, YMEHUE €T0 HCITOJIb30BaTh B
MOCTAaHOBKE U PELICHUH HAYYHBIX U TPO(HEeCCHOHATBHBIX 3a7a4

HAaBBIKH:

- caMOCTOsTeNbHAs paboTa Ha MPAKTUIECKHUX 3aHATHUSAX, YIACTUE B TPYIIIIOBBIX
00CYXJIEHUIX, BRICOKHH YPOBEHB KYJIbTYPhI HCIIOJTHCHHUS 3a/TaHU;

- CpeHu ypOBEHb CPOPMHUPOBAHHOCTH 3asBIICHHBIX B paboueil mporpamme
KOMIICTCHIIN;

- 0e3 3aTpyqHEHUI BBIOUPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHCHUS 3a/IaHUM;

- 000CHOBBIBAET XOJ1 PEIICHUS 3a/1a4 0€3 3aTpyTHCHUI




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCMOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX

91117 (I

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOJABaTeNsA PEIIaTh CTAHIAPTHBIC 3a0a4n
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIBHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJHEHUS 3aJaHUN

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

- 3HaHHME OT/IE€JIbHBIX UCTOUHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpammoin 1o
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSITEIbHOM paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBIE JUIsl OLIEHKU 3HAHUM, YMEHUH M HaBBIKOB U (WJIM) OMbITa MPOEeCCHOHATBLHON
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst
[TpriMepHBIE BONIPOCHI ISl CAMOTIPOBEPKH (IO TEMaM)

1.1. Dnekrpocraruka.

. Kakue nBa Tvna 351eKTpUYeCcKuX 3apsI0B CYIIECTBYIOT B mpupoae? Enunniia nuamepenus 3apsaa’?
. Kakumu coiictBamu 001agaroT snekTpuueckue 3apsaapl? KakoB HaumMeHbmii 3apsin?

. 3aBHUCHT JIM BEJIMYMHA 3apsi/ia OT CKOPOCTH €ro IBMKEHUs? UTo Takoe TOUeuHbIN 3apsa’?

. Kakyro cucremy Ha3bIBalOT JIEKTPUUYECKH U30JIMPOBAHHOMN?

. 3akoH Kynona ? Hanps>keHHOCTB 3J€KTPUYECKOTO MO ?

. [loTeHnMan 3neKTprUIecKoro nojsi? JKBUNOTEHIIMAIBHbIE TIOBEPXHOCTH?

. [IpuHOMN cynepno3uuu IEKTPUIECKUX MOIeH?

. Dnextpuueckas eMkocTs? KonneHncarop?

01N DN WN—

1.2. ITocTossHHBIN TOK.

1. Yro Takoe 3JIeKTpUYECKHI TOK?

2. Kakas ¢usnueckas BeTMIrHA Ha3bIBAaeTCs CUiIoN Toka? EnuHuiia naMepeHust CHIbl TOKa?
3. Kak onpenensiercs HallpaBJIEHUE TOKa B 3JIEKTPUUYECKOH 1enu?




4. 3akon Oma miis yyactka nenu? 3akoH Oma 1i1d 3aMKHYTOM 1enu?
5. Croponnue cunbl? Kakue cuiabl MOTYT UTPaTh POJIb CTOPOHHUX CUIT?
6. Chopmymnupyiite 3akoH Oma 11 ygacTka 1enu ¥ 3akoH Oma Jij1s 3aMKHYTOU 1IETIH.

1.3. MarnutHoe nose B BakyyMme. 3akoH buo-Casapa-Jlamaca

1. MarauTHOE 1oJie  TOCTOSIHHOT'O MarHura’?

2. Kak B3auMOJCHCTBYIOT MOCTOSIHHBIE MAaIHUTHI?

3. MOXHO 71 OTAEIUTH CEBEPHBIN MOJIOC MarHUTa OT F0’KHOTO ToJroca?
4. MarautHoe 1oJje JIeMeHTa Toka, popmymna?

5. Uto onuckiBaet 3akoH buo — Capapa — Jlamnnaca?

6. MarauTHoO€ 1moJjie KpyroBoro Toka ?

1.4. ]JleiicTBME€ MarHMTHOIO MOJI HA ABUKYIIUICA 3apsi U TOKH

1. Kak B3auMO/ICMCTBYIOT JIBa MapauIeNIbHBIX MPSMBIX JJIMHHBIX MPOBOJIHUKA C TOKAMH OJIMHAKO-BOTO
HanpaBJIeHUs?

2. Kak B3auMOJEHCTBYIOT JBa B3aUMHO MEPIICHIUKYIISPHBIX MPSAMBIX JUTHHHBIX TTPOBOJIHUKA C TOKAMU?

3. Kak onpenensercss OCHOBHas €JuHUIIAa U3MEpPEeHUs cuiibl Toka B CU?

4. Kak onpenenutb Cuily, I€UCTBYIONIYIO HA OTPE30K MPOBOJHUKA C TOKOM CO CTOPOHBI MAarHUT- HOTO
mmoJis?

5. Kak 0oOBsACHUTH BO3HMKHOBEHHE BpPAIAIONIETO MOMEHTA, JCHUCTBYIOIIETO HA PaMKy C TOKOM, Ha
OCHOBE JICUCTBUA CHJIbI AMmiepa?

6. Cuna Jlopenna? Uemy paBen moayis Cuiibl Jlopeniia.

7. Kyna nanpasiiena cuia Jlopenma?

1.5. DnexTpomMarHuTHas HMHIYKIIHS.

1. Korga u kemM OTKpBITO SIBJIEHUE AJIEKTPOMATHUTHOM MHAYKIMU? B ueM 3akitouaercs CMbICH 3TOrO
SIBJICHUS?

2. OnpiTel @apanes. K kakuM BbIBOJIaM MPUBOIUT aHAIN3 ITUX OIMBITOB?

3. OT4ero u Kak 3aBUCUT WHIYKIIMOHHBIN TOK B 3aMKHYTOM KOHTYpe?

4. TloueMy mist OOHapy>KE€HUS MHAYKIIMOHHOTO TOKa JIy4YIlle HCIOJb30BaTh MPOBOJHUK B BHUAE Ka
-TYIIKH, a HE OJJUH BUTOK?

5. Hanummre ¢popmyiy 3aKkoHa 3J1eKTpoMarHuTHOM nuaykuuu dapases.

6. Chopmymnupyiite mpasuio Jlenna. Kak ¢ ero momoiieo onpeaenuTh HampaBiIeHUe WHIYKIIU- OHHOTO
TOKa?

1.6. OcHoBbI Teopun MakcBesia AJis 2JIEKTPOMAarHuTHOTO TOJISL.

1. Yro siBseTCsl NPUYMHON BO3HUKHOBEHHS BUXPEBOTO IEKTpHUEcKoro nosd? YeMm oHO OTiIu4a -eTcst
OT BJIEKTPOCTATHYECKOTO TOJIs?

2. Yemy paBHaA HUPKYJSALHUSA MATHUTHOTO MOJIS C YYETOM IOJIHOTO TOoKa?

3. Kak 3amuceiBaeTcs MoJiHas cucTeMa ypaBHeHUH MakcBemia B uHTerpaibHoil ¢opme? Kaxos
¢bu3nUecKuit CMBICI KaXJI0TO U3 ypaBHEHUN?

4. Kakue ypaBHEHHS CBSA3H MEXJy BEKTOPAMU M XapaKTEPUCTUKH CPebl HEOOXOANMO HCIOIb30 -BaTh
IS pelleHust ypaBHeHu MakcBena B cpene?

5. Ilouemy cucrema ypaBHeHH MakcBeIa IMEET MHOXKECTBO PEIEHUN?

1.7. DnexTpoMarHUTHBIE KOJIEOAHUS U BOJIHBI.
Kakue xonebanus Ha3bIBalOTCA TApMOHUYECKUMH 7
Kakas BennunHa Ha3bIBa€TCs aMIUIUTY 10U KoseOaHuid, da3oi konebanuit ?
Uto coboii mpeacTaBiIsieT KoedaTeabHbIi KOHTYP?
Yro co0oif mpeacTaBIseT MEKTPOMAarHUTHAs! BOJIHA ?
Uto Takoe BOJTHOBOW BEKTOp ?

Nk =

2.1. TennoBoe U3Iy4EHHUE U ETO 3aKOHBI.
1. Kakue ocCHOBHBIE XapaKTE€pUCTUKH TEIJIOBOTO U3JIYYEHUsI 3HACTE?
2. B uém cocTout pusuueckuit cMpica Gpopmyinsl Panes-/xunca.



Chopmymupyiite 3akon Kupxroda.
Cdhopmynupyiite 3akon Ctedana-bonsiimana.
3akoH cMenieHnsa Buna.
®opmyna [nanka.

S

2.2. Baemnuii potorddexr.

1.  VYpaBuenue DitHmreitHa 11t poTodaddexra.
2 [Tpumenenue pororddexra.

3. Macca u ummnyinsc GpoToHa.

4 JlaBneHue cBerta.

2.3. Mopens atoma bopa-Pesepdopna.
Cdopmymupyiite moctynatsl bopa.

Kak oOBsICHUTh TUHEHYATBIN CIIEKTP aToma?

®opmyna bansmepa.

®opmyna Punbepra .

Urto Takoe cepusa banbmepa ?

Uro Takoe cepus [lamena ?

SIS e

3.1. UnTepdepennus crera.

1. UYrto Takoe KOrepeHTHbIE BOIHbI?

2. KakoBbI yCJIOBUSI KOTEPEHTHOCTH BOJIH?

3. Kakyro BenuuuHy Ha3bIBalOT BpEMEHEM KOTEPEHTHOCTH?

4. Kakyro BeIn4MHY Ha3bIBalOT AJIMHOW KOT€PEHTHOCTU?

5. Yro Ha3bIBAIOT ONTHYECKOHN IIMHON NMyTHU? YEM OHHM OTJIMYAIOTCS OT T€OMETPUYECKON JUIMHBI ITy-
™H?

6. Urto Takoe onmTHYecKas pasHOCTh XOJa U KakK OHa CBs3aHa C Pa3HOCTHIO (a3 MHTEPPEPUPYIOIIUX
BOJIH?

3.2.  [udpakmus cBera.
1. B gyem 3akirodaercs siBJIeHHE TUGPaAKIUN cBeTa?

2. Judpaxus Ha KpyTrjoM OTBEPCTUU U JIUCKE.
3. dudpakuus @paynrodepa.
4. Yro takoe nudpaxknuonHas pemerka? I[IpuMmeHeHne AMPPaKIIMOHHBIX PELIETOK.

3.3. Tlonsapuzanus cBera.

1. B uem 3akmrouaeTcs siBIICHUE MOJsIpU3auu cBeta. [1mocko monsipu3oBaHHas BOJIHA.
2. B yem 3akmrouaercsa 3axkoH Mamroca?

3. [Monsipusanus cBeTa Mpu MPEIOMIICHUN U OTPAKCHUH.

4. Yto Takoe nucrnepcus ceera?

5. [lornomenue ceeta. 3akon byrepa — Jlambepra — bepa.

6. Paccesaue cBera? 3akoH Panes.

.1. BonHOBBIE CBOWCTBA CBETA M 3aKOHBI TEOMETPUYECKON ONTHKHU.

B yem nposBIISIFOTCS BOJIHOBBIE CBOMCTBA cBETa?

B uewm 3axmrouaercs npunHuun Pepma?

3aKOH HE3aBHCHMOI'O PACIIPOCTPAHEHMSI CBETA.

Yro Takoe MMOJHOE BHYTPEHHEE OTpakeHue?

ITprMephl TEXHUYECKOTO TPUMEHEHHUS SIBJIEHUS MIOJTHOIO BHYTPEHHETO OTPa)KEHUS.
3aKOH OTpaXEHHUsSI CBETA B BEKTOPHOM BHJIE.

Kak moctpouts n300pakeHue B IIIOCKOM 3epKaje.

NO VA LN~

4.2. OTpaxxaTebHbIE TPU3MBI.

l. [TnockonapannenbHas mwiactuHa. [IpoxoxaeHue cBera yepe3 miocKonapauiebHYIO IIJIaCTUHY.
2. OTpaxarenbHble Tpu3Mbl. [IpsiMmoyronasHas npusma.

3. [Ipusma Jloge.



4. ITpuzma-pom0O. [Tpusma [lImuara.

5. IleHTa-mipu3Ma U ee IPUMEHEHUE B TEXHUKE.

6. IIpu3ma c KphIllIel ¥ €€ NPUMEHEHUE B TEXHUKE.
7. Knunbs. PaboTa KiIMHBEB.

8. XpoMaTu3M KJIMHbEB. AXpoMaTU3alus KJIMHbEB.

4.3. Cdepuueckue u acheprueckue 3epkana.

1. KaxoBbl IpUHIIKIIBI TOCTPOEHUS H300paskeHus B chepruecKkoM 3epkaie?
2. [TocTpoenue n300paxeHusi B BOTHYTOM c(heprudecKkoM 3epKale.

3. [Toctpoenue n300paxeHus B BHITYKIOM chEpHUECKOM 3epKae.

4. ®opmyIa uaeanTbHON ONTHYECKON CUCTEMBI ISl CHEPUUECKOTO 3epKaa.

5. Uro Takoe abeppanus? Buasl abepparmum.

6. CrniocoOb1 ycTpaHeHus: abepparum.

4.4. JluH3bL

1. Ipenomitsitonrie moBepxHoctu. [lmockue u chepuueckue.

2. JIunzel ¢ cheprueckumu U acheprUueCKUMU MOBEPXHOCTAMHU.

3. ®opmyna ToHKOH JInH3bL. UTO c000i1 peacTaBiIsieT TOHKAas JIUH3a?

4. XpomaTusm nuH3. Kakue criocoObl Koppekiuu XxpomaruiMa Bam u3BecTHbI?
5. AnabGeppalilMOHHBbIE JIMH3BI C CPEPUUECKUMU TTOBEPXHOCTSIMHU.
6. Hunuuapuyeckne u Toppuyeckre JTUH3bl. AHaMO(TOpHIL. [ 1e OHM puMeHstoTCs?

4.5. BoJioKOHHas OITHUKA.

1. CseroBoasl. [ToTepu cBeTa B cBeTOBOAAX. I /16 MPUMEHSIOTCS CBETOBOIbI?
2. Yro Takoe nuH3a OpeHens, rie oHa NpuMeHsieTcs?

Konaencopsl, ux npumenenue?

Bo1okoHHO-ONTHYECKHE IIIIACTUHBI, UX TIPUMEHEHUE?

®dokonbl. Kakoe mpuMeHeHne OHU HaXOsT B TEXHUKE?
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4.6. Paborta ontrueckoro mpubopa COBMECTHO C TJIa30M UEJIOBEKA.
CtpoeHue ria3a yenoBeKa.

KakoBa ¢pynkuus xpycranuka ?

AKKoMomanus, 4to 3T0?

Yem obecrieunBaeTcsi OCTpOTa 3peHUs?

Kakumu cpeacTBaMu BO3MOXKHA KOPPEKIIUS 3peHUs?

Nk v

7.4.2. IlpakTrueckue 3ajaHus 1715 IPOBEACHUSI IPOMEXYTOUHOM aTTecTaluy 00yJyarommxcs

1.Yetsipe 3apsina q1=02=2 uKi, q3=04=4 aKi HaxoasaTcs B BepIIMHAX KBapaTa co CTopoHoi a=10 cm.
HaliTn HanpsK€HHOCTh M MOTEHIMAI DJIEKTPUYECKOTO MOJIs B LIEHTPE KBapara.

2. Yernipe 3apsa q1=02=2 uKi, q3=04=4 uKn HaxoxasTcs B BepIIMHAX KBajgpaTa co CTOpoHoit a=10 cm.
Haiitu Hanps»KeHHOCTh M MOTEHIUAI JIEKTPUYECKOT0 1OJIS B CEpeANHE CTOPOHBI 3-4.

3. Yetsipe 3apsina q1=02=2 uKn, g3=04=4 1K HaxoasaTCs B BEpIIMHAX KBaIpaTa co CTopoHoit a=10 cMm.
Haiitu Hanps»KeHHOCTh M MOTEHIUAI JIEKTPUYECKOT0 10JIS B CEpeANHE CTOPOHBI 2-3.

4. JIBa Bo3aymHbIX KOHAeHcatopa Cl= C2=6 MK® COEIUHEHBI MOCIEAOBATEIBHO M 3apsiKEHBI 10
pasHoctH noreHimano U=100 B. Ha ckoibko H3MEHUTCS SHEPTUsl CUCTEMBI, €CITH HE OTKIII0Yasi KOH/IEHCATOPBI
OT UCTOYHUKA, MEXKY MJIACTUHAMHU MIEPBOT0 KOHJEHCATOPa BBECTU AUDIIEKTPUK C TUAIEKTPUUECKON

MPOHUIIAEMOCTBIO £=57

5. HaliTu miioTHOCTh TOKA, ecau 3a BpeMs 10 ¢ depe3 momepeyHoe cedeHue MPOBOJAHUKA MPOTEKAET
3apsan 100K Inomanes nonepedyHoro ceueHus NpoOBOJHUKA 5 MM2

6. Kakoe Ha10 B3STh COMPOTHUBIICHHE, YTOOBI CTAI0 BO3MOXHBIM BKJIFOUEHHUE B CETh C HarnpspkeHueM 220
B namnsl, paccuntanHoil Ha HanpspkeHue 120 B u ok 4A ?

7. Unaykuust OMHOPOAHOTr0 MarHuTHOTro nosist B= 2 Tin. Hailftu Hanps>keHHOCTh MAarHUTHOTO TTOJIS.



8. Bonb(pamoBas criupaiib snekTpudeckoit Jamnodku npu t=20°C umeet conporuBienue R=35,8 Om.
KakoBa Oyner Temmieparypa t2 HUTH JTaMIIOYKH, €CJIU TIPH BKIIOYEHUH B ceTh ¢ HanpsbkeHuem U=120 B no Hutu
unet Tok 1=0,33 A? TemneparypHsiii Ko3pPUIIMEeHT conpoTuBieHus Boiabdpama 0=4,6-10-3 K-1.

9. B ieHTpe KBagpaTHOM paMKu C TOKOM MarHUTHas nHAykuus pasHa 0,1 mTu. Haiitu BenuunHy Toka B
MIPOBOJIE paMKH, eciiu e€ nepumeTp paseH 40 cM.

10.13 memHOro mpoBoja ceueHueM S=1 MM2 caenand Koiblo JIHHON 1=251,3 ¢cM ¥ NOIKIIOUMIN K
HMCTOYHHKY TOKa ¢ HanpspbkeHnem U=240 B. HaliTu MarHuTHYIO HHIYKIIMIO B IICHTPE KOJIBIIA.

11.Yepe3 kaTyniKy, HHIYKTUBHOCTb KOTOpoi L=21MI'H, TeueT TOK, N3MEHSIOLIMICS CO BPEMEHEM 110
3akony I=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTi 3aBUCHMOCTH OT BpeMeHH t 3./1.C. CAMOUHAYKIUH €I,
BO3HUKAONICH B KaTYIIIKE © MUHUMAIbHOE 3HAYCHHE ATOM 3.JI.C. €imin.

12.KakoB auana3oH 4acTOT PaJMOBOJIH MUJUIMMETPOBOTO Auana3oHa (ot 1 mm g0 10 mm).

13.Yactora konebanuii snekrpoMarauTHoro kourypa 30 kI'1. Kakoii Oyaer gactora eciu pacCTosiHUE
MEX1y MJIACTUHAMM IJTIOCKOTO KOHJIEHCAaTOpa KOHTYpa YBeIu4uTh B 1,44 paza?

14.KosiebaTenpHblil KOHTYp HACTPOEH Ha paJAMoOBOJIHY ¢ 4acToToro 9 MI'n. Bo ckonbko pa3 HyXHO
M3MEHUTh EMKOCTh IIEPEMEHHOI0 KOHJIEHCATOPa KOHTYpa, YTOObI OH ObUT HACTPOEH Ha JIIMHY BOJIHBI 2 M

15.B ombite KOHra orBepcTHs OCBEIIATHCH MOHOXpPOMAaTHYeCKHMM cBeToM (A=500uM).PaccTosinue
MEKIy OTBepCcTHSIMH 0=1MM, pacCTOsiHHE OT OTBEPCTHil 10 3kpana 2,5 M. HaiiTu mojoxeHue Tpex MepBbIX
CBETJIBIX I10JIOC.

16.ITocrosiaHas audpakimonHoi pemrerku d=1mxm. Kakyro pa3HocTs IIHH BOJH AL MOXKET Pa3peIlnTh
9Ta peleTka B o01actu cuHUX Jdy4eil (A=400HM) B CIEKTpe TPETHETO MOPSAIKA, €CIH IIMPUHA PEILIETKU a=2,5¢cM?

17. Kakoii ayimHe BOJHBI COOTBETCTBYET MAaKCUMYM H3JIyUYEHHUS OBEPXHOCTH MaXOTHOM 3eMJIU MIPH €€
temneparype t=27°C?

18. IIpu anuTenbHOM 00IyYeHUU cepeOpsiHOW IIIAaCTHHKU CBETOM OHa MpuobpeTaet nmoreHnuan 3,3 B.
Haiitu nymHy BOJHBI M SHEPTHUIO MAJAI0NINX (POTOHOB, K KAKOMY JTMANa30HY OTHOCUTCS JUTMH BOJIH OTHOCHTCS
3TO u3NydeHue?

19. OnpenenuTe nepuo/ibl BpallleHUsl 3JEKTPOHA Ha MEPBbIX Tpex bopoBckux opOuTax.

20. Imockoe 3epkano noBopauuBaioT Ha yrou 250. Ha kakoii yron moBepHeTCsl OTpa)XXeHHBIN OT 3epKalia
my4?

21. 1Ba 3epkana o0pa3yroT ApYT € IpYroM yros MeHbluit yem . Ha oHO U3 3epkai maaaer jJy4 CBera,
JeXKAIMN B IUIOCKOCTH, NMEPIEHANKYISIPHON K pedpy yrina. JlokaxuTe, 4TO yros OTKJIOHEHHS 3TOro jiyya OT
NepPBOHAYAILHOTO HAPABJICHHUS MIOCIIE OTPaKEHHs OT 000MX 3epKaJl HE 3aBUCUT OT yIJla MaJIeHusl.

22. JIyu cBeTa majaeT Ha TUIOCKYIO TPaHUILy IBYX CpeJl C mokazarensiMu npeidomiienus N1 u  n2. Ceer
YaCTUYHO OTPa)KaeTcs, YaCTHUUHO Ipenomisiercs. OnpenenanTte, Npu KakoMm yrie naaeHus OTpaXeHHBIH JIyd
NEPIEeHIUKYIIAPEH K IPEIOMIECHHOMY JIydy.

23. IIpuzma ¢ npeaomistomumM yriaoM 600 U3roToBieHa U3 CTEKIA ¢ IOKas3aTeseM npesomiieHus 1,75.
[Ipu kaxoMm yrie najeHus CBeTa Ha OJIHY U3 IpaHel BBIXOJ Jyda Yyepe3 BTOPYIO I'paHb CTAHOBUTCSI HEBO3MOXKEH.

24. PaccrosiHME OT TOYEYHOI'O MCTOYHMKA CBETa O BOTHYTOIO 3€pKajla JIBa Paauyca KpPUBHU3HBI
3epKayia, TOYEeUHBI MCTOYHMK HAXOJIWUTCA HA IJIaBHOM ONTHYECKOW OcH 3epkana. e pacrnonokeHo ero
nzobpaxkenue. [loctpouts xo1 mydei.

25. TloctpouTh H300paKE€HUE CBETSIICHCS TOYKH, PACIOIOKEHHOW Ha TJIABHOM ONTHYECKOW OCH
BBIITYKJIOTO 3€pKajia, eClId MOJ0XKEeHHUs ONITHYECKOr0 LIEHTpa 3epKajia, ero mnouoca 1 pokyca u3BeCTHHI.

26. Kak Hano HM3MEHUTh pACCTOSHUE MEXIY COOMparomiedl JUH30H U NpeaMeToM, 4YTOObI €ro
n300pa’keHNe YMEHBIIMIOCh B TPH pa3a, €cid M3HAYaJIbHO JIMH3a JaeT M300paKeHHue MpeMeTa, paBHOE €ro
pa3mepy. OnTuyeckast Cuiia JUH3bI 8 TUONTPUI.

27. Ha kakoM pacCTOSIHUH JIPYT OT ApYyra HaJ0 pPacloi0kKUTh COOMPAIOIIYIO U PACCEHBAOILYIO JTMH3BI C
¢doxycubiMu pacctosHusiMu F1=0,1 M F2=0,06M,4T00bI mpamienbHbId My4OK Jy4dell Mpoiins depex3 HHX,
OCTaJICsl MapaJJIEIbHbBIM.

28. Haiitu BeICOTY mpeamera h, ecnm BbICOTa 4YETKOro u3o0OpakeHwst mpeamera HI, a B ciydae
nepeMeIeHHs TMH3bI K 9KpaHy MpH JPyroM 4eTKOM M300paKeHUHU MpeMeTa ero BeicoTa paBHa H2.

29. OmpenenuTb MUHUMAJIbHOE BO3MO)KHOE PAcCTOSHUE MEXAY IMPEeIMETOM U €ro H300pakeHueM,
MOJIyYEHHBIM C TIOMOIIBIO cOOMparolei IMH3bI ¢ POKYCHBIM paccTosiHreM 0,2 M.

30. IIpu Tomorpadudeckoit cheMKe ¢ camoieTa, JeTsamiero Ha Beicote 2000 M, HEOOX0IUMO TOTYYUTh
cHUMKHU MecTHOCTH B MacmTabe 1:4000. Kakum nomxkHO ObITH (JOKYCHOE PACCTOSIHUE



00BEKTHBA.

7.4.3. IlpumMepHbIe TEMBI KypCOBOM paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBsie mpoeKkThI(paboThl) y4eOHBIM IJIAHOM HE TIPETYCMOTPEHBI.

7.5. Metonudeckue MaTepHalibl, ONpeesione Ipoleaypbl OLCHUBAHUS 3HAHUI, YMEHH, HABBIKOB U (HJIN)
OTIBITa PO ECCUOHATBHOMN IEATENFHOCTH, XapaKTepU3YIOIIUE 3Tabl (JOPMHUPOBAHUS KOMITETCHIIUN

[Ipouenypa

IIPOBEACHUA

MIPOMEKYTOUHOMN

arrecranuu

TEKYILEro

KOHTPOJIS

YCII€BACMOCTHU

pernamentupyetrcsi [lonokeHneM O TEKyIlleM KOHTPOJE YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaluu
oOy4aroruxcs 1o nporpammam Beiciiero oopazosanus CIIOIACY.
[Tpouenypa oueHuBaHus (GOPMHUPOBAHUS KOMIETCHIIMA TPU TPOBEICHUH TEKYIIETO KOHTPOJIS
npuBeaeHa B myHkre 7.2 PII/I.
TumnoBble KOHTPOJIbHBIC 33JJaHUS WM UHbIE MAaTEPHAJIbl TEKYIIETO KOHTPOJISI IPUBEICHBI B MYHKTE 7.3

PTIJT,.

[TpomMexxyTouHast aTTeCTAUS 110 TUCIUTUTMHE TPOBOAUTCS B (DOpME 3aUeTa ¢ OI[CHKOM.
3aueT ¢ OILIEHKOM BBICTABISETCS 10 UTOraM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.
TumnoBble NMpakTHYECKUE 3aaHusl JJI TPOBEACHUS MPOMEKYTOYHON aTTeCTAllMK MPUBEJICHBI B MYHKTE

7.4.2 PII.

7.6. Kputepun onieHuBaHusi COOPMUPOBAHHOCTH KOMITETCHIIMM MPU TTPOBEACHUH MPOMEKYTOYHOM aTTECTALUU

Kpurepun
OLICHUBAHMS

YpoBEHb OCBOCHHUSI M OLICHKA

OreHka Ornenka
«HEYJIOBJICTBOPHUTEIIb | «yIOBICTBOPUTENBH | OlLieHKa «XOpOIIO» O1eHKA «OTIUYHOY
HOY o»
«HE 324TCHO) «3a4YTCHO)
YpoBeHb OCBOEHHUSI | YPOBEHb OCBOCHUSI | YPOBEHb OCBOCHUS YpoBeHb 0CBOEHUS
KOMIICTCHITUH KOMIICTCHITUN KOMITCTCHIIN KOMIICTCHITUH
«HEIOCTATOYHBIN. «IOPOTOBBIN». «MPOABUHYTHIN. «BBICOKHI.
Kommereniiun He Kommerenmn Kommerenun Kommerenmn
c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. chopMHUpOBaHbL.  |copMuUpOBaHbIl. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBanbl | 3HaHUA OOLIMPHBIE, | apryMEHTHUPOBAaHHBIE,

YMEHHUS U HABBIKU HE
chopMUpOBaHBI

0a30BbIe CTPYKTYPbI
3HaHUU. YMEHUs
(dbparMeHTapHbI 1
HOCST
pENpPONYKTUBHBIN
Xapakrep.
JlemoHCTpHpYETCS
HU3KHUU YPOBEHb
CaMOCTOSITENIbHOCTH
IIPAKTUYECKOIO
HaBbIKA.

CHUCTEMHBIE. Y MEHUs
HOCSIT
pPENpPOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3a/IaHMI.
JleMoHCcTpUpyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSITENIbHOCTH
YCTOMYUBOTO
MPaKTUYECKOTO
HaBbIKa.

BCECTOPOHHHUE. Y MEHMUS
YCHELIHO NMPUMEHSIOTCS
K PEIIEHUIO KaK
TUIIOBBIX, TaK U
HECTaH/IapTHBIX
TBOPYECKUX 3aJaHUM.
JemoHcTpupyeTcs
BBICOKHI YPOBEHb
CaMOCTOSITENILHOCTH,
BBICOKAsl aJallITUBHOCTh
MIPaKTUYECKOTO HaBbIKA




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics
JTEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET:
-CYIIECTBCHHBIE -3HAHUS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETHYECKOTO IIOHUMaHHE BCECTOPOHHHE H
yueOHOro MaTepuarna; MaTepuana; OCHOBHBIX BOIIPOCOB | apTryMEHTHPOBAHHBIE
-JIOITYCKaKOTCS -HETIOJIHBIE OTBETHl | KOHTPOJHMPYEMOTO | 3HAHHUS MIPOrPAMMHOTO
MPUHIMITHATIEHBIC Ha OCHOBHBIE o0BeMa MaTepuana,
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B IPOrPaMMHOTO -II0JIHOE MOHUMAaHHe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana, CYIIHOCTH 1
owiiera, OTCYTCTBYET HEJI0CTaTOYHOE - 3HAHUS B3aUMOCBSI3H
3HAaHHE U IOHUMAaHUe IMOHHUMaHHe TEOPETHYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX IIOHSATHH H CYITHOCTH MaTtepuana MIPOLIECCOB U SIBJICHUH,
KaTeTOPHii; H3J1araeMbIX -CIIOCOOHOCTE TOYHOE 3HAHUE
-HEIIOHUMAaHHUE BOIIPOCOB; yCTaHABIIUBATh U OCHOBHBIX IIOHSTHH, B
CYIIIHOCTH -HEYBEPCHHBIC U OOBSCHATH CBSA3h | pamMKax 00CYKIaeMbIX
3HaHUA JIOTIOJIHUTENIBHBIX | HETOYHBIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJaHUM;
BOITPOCOB B paMKax JIOMOJIHUTEIbHEIE BBISABIIATE -CIIOCOOHOCTh
3aJaHui Onirera. BOTIPOCHI. IPOTUBOPECUHS, YCTaHABIIUBAThH U
poOJIeMBI U 00BACHATH CBS3b
TEHACHIUH MIPAKTUKU U TCOPHH,
pa3BUTHS; -JIOTHYECKH
-TIPaBUJILHBIC U OCJIeA0BATEIbHEIE,
KOHKpPETHBIE, 0e3 coJiepKaTelbHbIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI Ha HCYCPITBIBAIOIIIHE
[IOCTaBJICHHBIE OTBETHI Ha BCE 3aJaHHs
BOITPOCHI. ouiera, a TaKXKe
JIOIIOJTHUTEIBHEIC
BOTIPOCHI HK3aMEHATOPA.
[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITTOJTHHUIT BBITTOTHUIT MPABUJILHO BBITTOTHUI
3a7aHus OureTa MTPAKTUIECKOE MIPAKTUIECKOE MPAKTUIECKOE 3aJaHHE
oOyuaromuiics 3aJaHue OuieTa ¢ 3aJjaHue OuieTa ¢ ounera. IToxazan
MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBIINMHU OTJINYHBIC YMEHUS B
HEJIOCTATOYHBIH HETOYHOCTSIMH. HETOYHOCTSIMH. pamMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | ydyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKH B yMeHHs B paMKkax | Pemaer npennoskeHHbIe
3a7aHus HE COJIEp’)KaHUHU OTBETA OCBOEHHOT'O MPAKTHYCCKHUE 3aTaHUS
BBIITOJIHEHBI U peuieHun yueOHOTro MaTepuana. 0¢e3 ommnboK
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIe OTBeTHI1 Ha BCe
OTBEUYAET Ha BOMPOCHI 3aJaHuM. MPAKTUIECKHE JIOTIOJTHUTEIbHEIC
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOITOJTHUTEIIbHBIX JIOIIOJTHUTEIbHEIC HEOOIbIINMHU
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMHU.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTBeTHI HA
HETOYHOCTEIA. OOIBIIMHCTBO
JIOITOTHUTEIIBHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpA METOUKHU
JlonyckaeT rpyoble BBITIOJIHEHUS METOJUKY BBITIOJTHEHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUHU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3a/laHul, HApYLIEHMs | IIPY BBITIOJIHEHUU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBAET XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBaeT peLLIeHUs 3a1a4uu.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCIUIITMHON, W TIPEAICTABIIICT COOOW cpeiHee apu(PMETHYECKOE OT BBICTABICHHBIX OIICHOK IO OTAEIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OrneHka «XOpOoLI0»/«3a4TE€HO0Y» BBICTABIISETCS, €CIIM CpeHEe apU(PMETHUECKOE HaXOIUTCSl B MHTEpBaje
ot 3,5 no 4,4.

O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEIHLHOY/ «HE 3aUTE€HO» BBICTABIIACTCS, €CIU CpelHee apupMeTHIeCKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILISIPOB/IIEKTP
oHHEIN aapec DBC

Ne ABTOp, Ha3BaHUE, MECTO U3JAHNUS, U3/1aTEJIbCTBO, TO/1 U3JaHUs yueOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

1 loronesa E. M., ®apadonroBa E. I1., Jlepsoun B. A., IlpukmnanHas onrtuka,| http://www.iprbooksh

ExarepunOypr: Ypanbckuii dpenepanbubiii yausepcuretr, 96C ACB, 2016 0p.ru/66194.html

9 Memkos W. H., YuwpukoB b. B., DnekrpomarnutHoe mone. Yacts 2.| http://www.iprbooksh
DNEeKTPOMAarHUTHHIE BOJHBI U ONTHKA, , 2014 op.ru/28924.html

3 Jleryra C. H., Yakak A. A., Kypc ¢usuku. Onruka, OpenOypr: Openoyprekuii| http://www.iprbooksh
rocynapcTBeHHbIN yHuBepcuteT, ObC ACB, 2014 op.ru/30111.html
Hykanosa I'. 1., Kapnosa I'. B., barnacaposa O. B., [Ipukiannas ontuka. Yacte 9BC

4 |1, B. m.: Matepuaibl npenoctaBieHbl L[eHTpaabHON TOPOJACKON OHOIMOTEKOM
uM. B.B.Maskosckoro, 20152013

Hyxanosa I'. 1., Kapniosa I'. B., barnacaposa O. B., IIpukiagnas ontuka. Yacts 9BbC
5 |2, b. m.: Marepuansl npefocTaBieHbl [leHTpaabHONH TOPOACKONH OHOIHOTEKOM
uM. B.B.Masikosckoro, 20152014




JlonmoJHUTENbLHAS JJUTEPATYPA

1 Oxonomona JI. H., Uepenenkas E. b., ®usuka. Temsbl 1-4. DnexkrpuuectBo u
mar"erusMm, Mocksa: M3garensckuii Jlom MUCuC, 2015

5 I'opsiues b. B., Morunsauukuii C. b., Ilpaktuueckue 3anstus mo oomieit| http://www.iprbooksh
¢uzuke. Onruka, Tomck: ToMckuii noauTeXHUYECKHi yHuBepcureT, 2014 0p.ru/34698.html

9bC

Obyuaromuecs u3 yncia nHBaIUI0B U Jiul ¢ OB3 obecrieunBaroTCs eYaTHBIMU U (MITH) SJIEKTPOHHBIMHU
00pa3zoBaTeNbHBIMU pecypcaMu B OpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSAM UX 310POBBSI.

8.2. Ilepedyenp pecypcoB MHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «MHTEepHET», HEOOXOIUMBIX IS
OCBOCHMS JTUCITUTUTHHBI (MOJTYIIS)

Haumenoanue pecypca cetu «HTEpHET» DNEeKTpOHHBIN ajpec pecypca

TeOpI/IH N MCTOJBI ITIPOCKTUPOBAHUA OIITUICCKUX CUCTCM: YuebHoe http//WIﬂdOW edu.ru/resource/400/7640 0

mocodue
OO0pa3oBarebHbIi TOPTA https://online.mephi.ru/courses/physics/
HUAY MUOU optics/

BBeienue B 1a3epHeIe TEXHONIOTHH https://online.mephi.ru/courses/new_tec

hnologies/laser/

Jlexims

8.3. IlepeueHnb COBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 TaHHBIX ¥ HH()DOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DIIeKTPOHHBIN ajipec pecypca

https://www.spbgasu.ru/Univer

IMepuomnueckue u3mpanus CIIOIACY sitet/Biblioteka/Periodicheskie
izdaniya/

https://www.spbgasu.ru/upload-
Criucok coopaukoB TpynoB u koHdpepernuii B PUHL/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer
Oo0pasoBarenbHbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

https://about.proquest.com/prod
DneKkTpoHHO-01OIMoTeyHast cuctema komnanuu PROQUEST ucts-
services/materials_science.html

Bcepoccuiickuii MHCTUT HayyHO W TeXHU4YeCKoil wuHbOpMaInn .
P T vd (opman www2.viniti.ru

(BUHUTU)

Tex.JIut.Py - TexHuueckas aureparypa http://www.tehlit.ru/
Enuuelii  5neKTpoHHBIH  pecypc  y4eOHO-METOAMYECKOW JIMTEpaTyphl

CLIGLACY www.spbgasu.ru
Poccuiickast rocyaapcTBeHHas On0anoTeka WWW.rsl.ru

@enepanbHblii  0oOpa3oBarenbHbli nmoptan "EnuHOe OKHO jocTyma K

" http://window.edu.ru
00pa30BaTeIbHEIM pecypcam

Hayunas 3JIEKTPOHHAs

Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU oubmorexa L IBRARY. RU

JIEKTPOHHO-OMOIMOTEYHAS ucrema  u3garenbctBa  "KoHCyibpTaHT .
IJIEKTPOHHO-OHbHMOTE cuere 3AateIbe OHCY https://www.studentlibrary.ru/

cryneHra"

DeKTpOHHO-0nbarnoTeuHas cucreMa n3aarenbersa "IPRbooks” http://www.iprbookshop.ru/
DIEeKTPOHHO-O0MOIMOTEeUHas cucTeMa n3aarenbersa "Jlans" https://e.lanbook.com/
OnektpoHHas 6ubimoreka Upouc 64 rut';[/)://ntb.spbgasu.rullrb|S64r_p

Cucrema nucrannuonnoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/




[Mnreprer-Tpenaxepsl B cdepe 06pasoBanus [http://www.i-exam. ru

8.4. IlepeueHr WHGOPMAIMOHHBIX TEXHOJIOTHM, HWCIIOJB3YEMBIX TPHU OCYIIECTBICHUU OOpPa30BaTEILHOTO
mnmponecca 1Mo AJUCHUINIMHE, BKIO4Yasd TMCPCUCHb JIMICH3WOHHOIO U CBOGOIIHO pacnpocCcTpaHdaCMoro

IporpaMmMHOro obecneyeHus

HaunmenoBanue

Crnoco6 pacripocTpaneHus
(JIMIIEH3UOHHOE WJIK  CBOOOIHO
pacupocTpaHsIeMoe)

Microsoft Windows 10 Pro

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpamMmmMHBIe
poayKThl MaiikpocodT, moroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

HoroBop Ne J[32009689201 ot
18.12.2020r [IporpammHubIe
npoayKTel Maiikpocodt, goroBop No
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MaTepuaibHO-TEXHHYECKOE 00ECIICUCHIE TUCITUTUTMHBI
CaeieHHs1 00 OCHAIIICHHOCTH YYE€OHBIX ayAUTOPUI U TOMEIICHHH JIJI1 CAMOCTOSITEIbHOW PaOdOThI

HaumenoBanue yueOHBIX ayJUTOPHI U TOMEILIEHUI
IUISL CAMOCTOSITEIIBHOM pabOoThI

OcHaleHHOCTh 000pPYJIOBAHUEM U TEXHUUYECKUMHU
cpelcTBaMu OOyueHus

40. VYdyeOHbIE ayAWTOpPUM JJS  TPOBEICHHS
MPaKTUYECKHUX 3aHSATHH, TPYIIIOBBIX u
VHJIMBU1yaJIbHBIX KOHCYJIbTAIIHH, TEKYLIETro

KOHTPOJIS U MPOMEKYTOUHOM aTTECTallNKN

Kommiekr MYJIbTUMEAUINHOTO o0opyioBaHUs
(mepcoHaNbHBIN KOMIIBIOTED, MYJIbTUMEAUINHBINA
MIPOEKTOpP, 3KpaH, ayJuo-CUCTEMa), JI0CKA, KOMIUIEKT
y4eOHOI Me0enu, MOAKII0YeHNEe K KOMIBIOTEPHOH CeTH
CIIOI'ACY., Bbixon B MHTEpHET

40. KomnbroTepHbIi Ki1ace

Pa6oune mecra ¢ [IK (cTos1 KOMIBIOTEPHBIN, CUCTEMHBIN
OJI0K, MOHHUTOp, KJIaBUATypa, MBIIIb), CTOJ pabouni,
noakmoueHne k kommbrotepHo cetu  CIIGIACY,
BbIX0J1 B Internet

40. VYuyeOHBIE ayAUTOPHUH
JIEKIIMOHHBIX 3aHATHH

JUIA IMPOBCACHUA

YyeOHass aymuTopus JUIS  TPOBEACHUS  3aHITHHA
JNEKIMOHHOTO THUMA, KOMIUIEKT MYJIbTUMEIUNHOTO
o0opymoBaHUs (TIepcoHaTbHBIN KOMITBIOTED,
MYJIbTUMEIUIHBIA TPOEKTOp, IKPaH, ayJu0-CUCTEMA),
JTIOCKa, JKpaH, KOMIUIEKT  y4eOHOW  meOenw,
noakioueHne kK kommbelotepHoir cetu  CIIGIACY,
BEIX0J1 B IHTEDHET

40. Y4eOHBIC ayIUTOPHH [JII CAMOCTOSTEIHHOMN
paboThI

[Tomemenue TUISt CaMOCTOSITENTbHOM
(KOMIBIOTEPHBIN Ki1ace):

[IK-12 mT. (cuctemMHBI OJIOK, MOHUTOp, KJIaBUATYypa,
MBIIIb) €  YCTAaHOBJIEHHBIM  MYJbTUMEIUIHBIM
obopynoBanueM (MPOEKTOp, OKpaH, KOJOHKH) C
J0CTynoM K cetu «VHTepHeT» 1 o0ecrieyeHreM 10CTymna
B DJICKTPOHHYIO HH(POPMAIIMOHHO- 00pa30BaTEIbHYIO
cpeny CIIGIACY; nocka MapkepHas; KOMIUIEKT

ydeOHOM MeOenn Ha 12 mocagouHbIX MECT.

paboThI




Jns maBanuaoB u aui; ¢ OB3 oGecnieunBaroTCs CrieUaibHBIE YCIOBUS IS MOJyYeHUs 00pa30BaHus B
COOTBCTCTBUU C TpCGOBaHI/ISIMI/I HOpMaTI/IBHO-HpaBOBLIX I[OKYMGHTOB.



Pabouast mporpamma coctasieHa Ha ocHoBe @I'OC BO - GakaiaBpuar 1o HampaBJICHUIO MOATOTOBKH
21.03.02 3emneycTpoiicTBO 1 KagacTpsl (mpuka3 Muno6puayku Poccun ot 12.08.2020 Ne 978).

ITporpamMmmy cocTaBuiI:
Jo1eHT, K.T.H. M.H. bapames
ct. mpenox., E.B. Kynmnnckas

[Tporpamma oOCyXx/1eHa 1 PEKOMEH/I0BaHa Ha 3aceqanuu kadeapsl CTpOUTETLHON QU3UKU U XUMUU
07.06.2021, nmpotokon Ne 6
3aBenyromnmii kKageapoit k.T.H. M.H. bapames

[Tporpamma ogo0peHa Ha 3acefaHuU Y4eOHO-METOANYECKON KOMUCCUH (PaKyibTeTa
17.06.2021, npotokos Ne 10.

[Ipencenarens YMK  k.T.H., gouent M.U. CyxaHoBa
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