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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 ONTUYECKUX
METOJIbl  MOJIEJIMPOBAHUS,|€CTECTBEHHOHAYYHBIM METO/1 JUIsSI|U3MEPUTEIbHBIX MPUOOPOB U CHUCTEM CBA3H U
MaTEMaTUYECKOr0 aHaJu3a,|peIieHus KOHKPETHOM [HaBUTaL[UU
€CTECTBEHHOHAYYHbIE u|npodeccroHanbHOM 3a1a4u ymeer
O0IIenH)KEHEPHbIE 3HAHUS OpueHTHpoBaThCs B (bYHKIMOHATIBHBIX

OCOOEHHOCTSIX W BO3MOXXHOCTSAX OINTHYECKHUX
M3MEPUTENBHBIX MPUOOPOB M HABUTAIMOHHBIX
CHUCTEM HWCTIOJB3yeMbIX B TPO(ECCHOHATBHON
JEATEIIbHOCTH

BJIaJleeT HABbIKAMM

Nudopmanuelr HEOOXOAUMON U JOCTATOYHOM
JUIsT  BBIOOpAa ONTHYECKUX H3MEPUTEITBHBIX
YCTPOMCTB, HauOolee  MOIXOIAMIMX  JUIS
MPUMEHUS B IPO(HEeCCUOHATBLHOM IeITeTbHOCTH




3. Yka3aHue MecTa JMCHUIUINHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

Hannas npucummivHa (MOAysb) BiiItoueHa B bnok «Jluctummuuel, moxynu» b1.0.15 ocHoBHOIM
npodeccuoHaibHONW oOpa3oBaTeabHON mporpammbl 21.03.02 3eMieycTpoicTBO U KagacTpbl U OTHOCHUTCS K
00s13aTeTLHOM YacTH y4eOHOro IJIaHa.

Ne Kox n HanMeHOBaHUE UHIMKATOPA
[IpenmecTByromye AUCIUATIITMHBI
/1 JIOCTHIKEHUS] KOMITETCHIIUU
YK-1.1, VK-1.2, VK-1.6, OIIK-9.1,
1 |MudopmarmoHHbIE TEXHOJIOTHH

OIIK-9.2, OIIK-9.3

2

KOHI_[eHI_II/II/I COBPEMEHHOI'O €CTECTBO3HAHUA

OIIK-1.3

BBG[[CHI/IC B CIICIMAJIbHOCTD

OIIK-7.1, OIIK-7.2

HNudbopManinoHHbIE TEXHOJIOTUN
KoHnenmuu cOBpeMEeHHOT0 €CTeCTBO3HAHUS
BBenenue B crienuaabHOCTD

JlomkeH 3HaTh:

- OCHOBHBIE HCTOYHHUKH NMPOo(hecCHOoHATBHOW HH(POPMALIUH, BKITIOUYAs SJICKTPOHHbIE 0a3bl JAHHBIX;
- OCHOBHBIE BH/JIbl HHTEPHET-PECYPCOB U POJIb 3TUX PECYPCOB Il IPO(DECCHOHAIBHOM NesITeIbHOCTH;

JloJKeH yMeTs:

- HCTIOJIb30BaTh HEOOXOIUMbIE MATEMAaTUUECKHE METO/IbI 1 MHCTPYMEHTAIbHBIE CPEJICTBA JIJISl PEIICHHS
MPUKJIATHBIX 3a/1a4
paboTtath ¢ MHPOPMAITMOHHBIMHU PECYpPCaMH B TJIOOATBHBIX KOMITBIOTEPHBIX CETSIX

- BBIOMPATh ONTUMAIBHBIE METOJBI TIOMCKA W 0TOOpa MH(OpPMAIMH B COOTBETCTBUU C MOCTABICHHOM
3aJiaveii;

- CHCTEMaTH3UPOBATh HHPOPMAITHUIO;

- HCTIOJIb30BaTh HEOOXOIUMbIE MATEMAaTUUECKHE METO/IbI 1 MHCTPYMEHTAIbHBIE CPEJICTBA JIJISl PEIICHHS
MPUKJIaJAHBIX 3a/1a4;

- pa3pabaThIBaTh AJITOPUTMBI PEIICHUS TTOCTABICHHBIX 33]1a4
JlomKeH BiaJeTh:

METO/aMU TOUCKA, XpaHeHHUs U 00paboTku HMH(popMalyu, TpeOyeMol Juisd pelieHHus] MOCTaBICHHON

3ajauu
Ne Mocx R — Kozn u HanMeHoBaHME HHAMKATOpa
n/m OCIICHYIOTIHE Aret JIOCTHKEHUS] KOMITIETEHLIUU
1 Bemmeverpoiicrso IK-3.1, TIIK-3.2, IIK-3.3, IIK-3.4,
e IK-3.5, TK-3.6
OIlIK-4.1, OIIK-4.2, OIIK-4.3, OIIK
2 [Teorpaduueckue nHGOPMAIIOHHBIE CHCTEMBI

-4.4, OIIK-4.5, [1K-2.5

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

3 |leonmesmueckas mpaktuka. Yacts 2 -4.3, OIIK-4.4, OIIK-4.5, IIK-1.3,
I1K-1.4, T1K-1.5, TIK-1.7
OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK
-7.4,11K-1.1, [IK-1.2, TTK-1.8, I1K- 1.9,

4 |TexHonoruueckas mpakTtuka. Yacts 1 [K-2.1, TIK-2.2, TIK-2.3, TIK- 2.4,
[1K-2.5, TIK-3.1, IIK-4.1, IIK- 4.2,
IMK-5.1

5 [MHbopmanroHHBIE TEXHOIOTHUHU B 3eMiieycTpoiicTBe U kanactpax |[1K-1.7, T1K-2.4, T1K-2.5

6 [Dororpammerpus U TUCTaHIIMOHHOE 30HIMpoBaHue Teppuropuu |[1K-1.4, T1K-2.5
OIIK-3.1, OIIK-4.1, OIIK-4.2, OIIK

7 |l'eomesmueckas mpakTuka. Yacts 3 -4.3, OIIK-4.4, OIIK-4.5, TIIK-1.3,
[1K-1.4, T1K-1.5, TIK-1.7, TIK-3.2

8 |lIpuxiagHas reome3ust [TK-1.5, TIK-3.2




9 |Co3nmanne nudpoBHIX MAaTPUIl MECTHOCTH

10 [Mudposoe kaprorpadupoBanue Teppuropun u moaenupoanue|l[IK-2.5, TIK(L)-1.1, TIK(IL)-1.2, TIK
00BEKTOB HEABHIKUMOCTH (ID-1.3, TIK(I1)-1.4

11 Kaprorpado-reonesuueckoe obOecneucHue KanacTPOBOH |y e 6.1, OTIK-6.2, OITK-6.3
JIeITSIIbHOCTH

12 [Ipumenenue r00adbHBIX  HaBUTANMOHHBIX  cnyTHHKOBBIX[[IK-1.3, IIK-1.4, IIK-1.5, TIIK-1.7,
CHCTEM B 3€MJICYCTPOUTENHLHON U KaJaCTPOBOU IESITEILHOCTH [1K-3.2

. OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK
13 [OcHOBBI HAYYHBIX UCCIICTOBAHHI 54
14 |Kaprorpado-reonesndeckoe odecrneueHne 3eMiaeycTponcTBa OIIK-6.1, OIIK-6.2, OIIK-6.3

4. O0beM QUCHUIIMHBI (MOAYJIAA) B 3a4€THBIX €IUHHUIAX C YKA3aHHEM KOJHYECTBA aKaJAeMHYEeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyawmmxcsi ¢ mpemnoaaBarejeM (10 BHAAM Y4eOHbBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 Pa0oTy 00yYar0IIuXCsl

Cemectp
W3 Hux yacel Ha
Bun y4ueGHo# paboTh Beero IIPAKTUYECKYIO
Hacos NOATOTOBKY 3
KonTakTHas padoTa 64 64
Jlextmmonnbie 3auatus (JIek) 32 0 32
[pakTuueckue 3ausatus (Ip) 32 0 32
HNuas kourakTHasg padoTa, B TOM 4ucje: 0,25 0,25
KOHCYJIbTAIIMU TI0 KYPCOBOM paboTe (IPOEKTY),
KOHTpOoJBbHEIM pabotam (PI'P)
KOHTaKkTHas paboTa Ha aTTecTaluio (CAaJda 3a4era,
3adeTra ¢ OICHKOM; 3aIiuTa KypCOBOM pabOThI
(poekTa); cnaya KOHTpONIbHBIX pabot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCHIO 0.95 0.95
(xoHCYNBTAIUS TIEpE]] 9K3aMEHOM U Ca4ya 9K3aMeHa) ' '
Yacnl HA KOHTPOJIb 8,75 8,75
CamocrositenbHas padora (CP) 71 71
O0masi Tpy10eMKOCTb IUCHMILINHBI (MOAYJISA)
yacel:| 144 144
3a4YeTHbIEe eJMHUIbI: 4 4

5. Coaep:xxanue IMCHUILIMHBI (MOAYJisl), CTPYKTYPHUPOBAaHHOEe MO pa3jaejamM (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTu4eckuii MaaH JUCIUTUIMHBI (MOTYIIS)
KonTakTHas pabota (1o yueOHBIM
3aHATHAM), Yac. Kon
WHIUKATOP
= a
Q| Jexuuu 113 JIP Bcero,
Ne Pasnens! qucuIuIMHb S CP JIOCTHXKEHNU
8 qac. o
M3 HUX Ha W3 HUX Ha M3 HUX Ha
NIpaKTU- MPaKTH- MPaKTH- KOMIICTCHIL
Bcero | ueckyro | Bcero | ueckyro | Bcero | geckyro 5051
moAro- moJro- moJro-
TOBKY TOBKY TOBKY
1. |1 pazmen. DnexrpruuectBo u
MarHeTu3m
OIIK-1.1,
1.1. |DnekTpocraruka. 3 1 2 3 6 OIIK-1.2,
OI1K-1.3




OIIK-1.1,

1.2. (ITocTOSAHHBIH TOK. 6 OIIK-1.2,
OIlK-1.3
MaruutHoe 10J€ B BakyyMe. OINK-1.1,
1.3. 5 OIIK-1.2,
3axkoH buo-CaBapa-Jlamaca. OITK-1.3
. OIIK-1.1,
14 JleiicTBre MarHUTHOTO MOJIA Ha 4 OTK-1.2.
JBUXKYIITUECS 3aps/Ibl U TOKH. OIK-1.3
OIIK-1.1,
1.5. [3nexTpomMarHuTHAS MHIYKIIHS. 5 OIIK-1.2,
OIIK-1.3
OcHoBbI Teopuu MakcBeiia ajs OIIK-1.1,
L6. 3JICKTPOMArHUTHOTO TTOJIS 6 OIIK-1.2,
' OIIK-1.3
DNeKTpOMarHUTHbIE KOJEOaHUsI OTK-1.1,
1.7. U BOJHLL 7 OIIK-1.2,
) OIlK-1.3
2. |2 paznen. U3nyueHue cBera.
CrpoeHue aToma
TemnoBoe HW3NMy4YEeHHE U  €rO OIK-1.1,
2.1. SAKOHEL 6 OIIK-1.2,
' OIlK-1.3
OIlK-1.1,
2.2. |Buemnuit potorddexr. 6 OIIK-1.2,
OIlK-1.3
OIlK-1.1,
23 ﬁzgeg; . aToma bopa- 3 OITK-1.2,
PLOPAE. OIK-1.3
3. |3 pasnen. BonHoBas ontuka
OIlK-1.1,
3.1. |Untepdepenuus cpeta. 9 OIIK-1.2,
OIlK-1.3
OIlK-1.1,
3.2. |udpaxius cBeTa 6 OIIK-1.2,
OIlK-1.3
Bzaumoneiicterue CBETa c OTK-1.1,
3.3. BEIIECTEOM 6 OIlK-1.2,
' OIlK-1.3
4. |4 pasnen. ['eomerpuyeckas
OTTHKA
BonHoBele cBoiicTBa CcBETa H OIIK-1.1,
4.1. |3aKOHEBI r€OMETPUUYECKON 10 OIlK-1.2,
ONTHKH. OIIK-1.3
OIlK-1.1,
4.2. |OTpaxarenbHble MPU3MbI 9 OIIK-1.2,
OIlK-1.3
Coepudeckne ¥ achepHuecKne OIK-1.1,
4.3. 3epKajia v JIMH3bI 9 OIK-1.2,
OIIK-1.3
OIIK-1.1,
4.4. |AGeppanusi 1 XpOMaTH3M. 10 | OIIK-1.2,

OIIK-1.3




Bonoxonnas OIITHKA. OINK-1.1,
4.5, I'paguenTtHas ontuka 3 1 1 3 5 OlIK-1.2,
' OIlK-1.3
PabGora omnrTuueckoro mpubdopa OIIK-1.1,
4.6. |coBMecTHO C ria3oM ueioseka.| 3 | 4 2 6 12 OIIK-1.2,
dotorpadusi. OIIK-1.3
5. |5 pa3nen. Kontposb
OIIK-1.1,
5.1. |3auérCOn 3 9 OIIK-1.2,
OIIK-1.3
5.1. Jlekuun
No | HanmenoBanue paznena o
. HaumenoBanue 1 kpaTkoe coep kaHue JeKIui
/1 U TEMBI JIEKITUHA
DneKTpocTaTHKa
3akon Kynona. HanpsbkeHHOCcTh 3rexTpuuyeckoro mois. PabGorta cun
1 DNEeKTPOCTaTHKA.
anekTpudeckoro nous. [lorennuan. CBsizb MeXAy HANPSKEHHOCTBHIO MO U
MTOTEHILIUAJIOM.
[TocTostHHBIIM TOK
2 ITOCTOSIHHBIH TOK. Cuna Ttoka. IlmotHocte TOoka. OJJIC. 3akon Owma. ConpoTusieHue
poBoAHUKOB. PaboTa 1 MoiHOCTh ToKa. 3akoH Jxoynsa-Jlenna.
MaruautHoe moie B |MarnuTHoe nosie B Bakyyme. 3akoH buo-Casapa-Jlamaca.
3 BakyyMme. 3akoH buo- |[Omeit Opcrena. Marnutnoe nonme. MarnutHas uHAykuus. 3akoH buo-
Cagapa-Jlamnaca. Cagapa-Jlanutaca. [lone npssMoro 1 KpyroBoro TOKOB.
JleiicTBre MarHuTHOrO |€MCTBME MATHUTHOIO MOJIS HA JABUKYIINECS 3aps/Ibl M TOKH.
4 nons Ha apwxymuecs |[3akon Ammnepa. Cuna Jlopenua. JIpmxenwe 3apsKE€HHBIX YacCTHIl B
3apsizibl U TOKH. MAarHMuTHOM ToJsie. PaMka ¢ TOKOM B MarHUTHOM I10Ji€. MarHUTHBINA MOTOK.
DNeKTpOMarHuTHasi UHIYKIUS
5 DneKTpoMarHuTHas |3aKOH  DJIE€KTpOMarHuTHOW umHAykuuu  @apanes. Ilpasuno  Jlenma.
UHIYKIIMS. Camounaykuusi. BuxpeBble TokH. MHIYyKTHBHOCTH KOHTypa. B3aumuas
uHaykuus. Tpancdopmarop.
OcHOBBI TEOPUH OcHoBbl TeOprHM MakcBeia i1l 3J€KTPOMarHUTHOTO TOJIS.
6 Maxkcsena st BuxpeBoe anexrpuueckoe nose. Tok cmenienus. Y pasHeHnsa MakcBeiia JUuist
AJEKTPOMAarHUTHOTO  [3JIEKTPOMArHUTHOT'O TOJIS.
OIS
DNEeKTpOMarHuTHbIE KOJICOAHUs M BOJIHBI
I'apmoHnueckue KoJeOaHusl. DneKTpOMarHuTHbIE Kosie0aHusl.
7 DIeKTPOMArHHTHBIC KonebarenbHblil KOHTYp. DJIEKTpPOMAarHUTHBIE BOJIHBI. BOJIHOBOH BeKTOp.
KOIIe6aHHA H BOIHEL. DHeprus ¥ UMIYJIbC AJIEKTPOMAarHUTHBIX BOJH. lllkana 3neKTpoMarHUTHBIX
BOJIH.
TemoBoe N3TydyeHUe U €ro 3aKOHbI
8 TemnoBoe u3nyueHne U |XapakTEPUCTUKHM — TEIUIOBOro  M3naydenus. 3akoH Kwupxroda. 3axon
€ro 3aKOHBI. Credana-boneiimana. 3akon cmemienus Buna. ®opmyna Panes-/[xunca.
®opmymna [lnanka.
Bueurnuit poroaddexr
. 3akoHpl  BHemHero  ¢orodddexra.  YpaBHeHue  DiHIITEHHA I
9 | Buemnuit poTorddexr.
dborodddekra. Ilpumenenue dorordpdexra. Macca m umnynabc ¢GOTOHA.
JlaBneHue cpera.
Mopens atoma bopa-Pesepdopna.
10 Mopuens atoma bopa-  |[JIuneiuareiii cnekrp aroma Bopopoxa. ®opmyna bamemepa. ®opmyiia
Pesepdopra. Punbepra. Ilocrymatsl Bopa. Omnbitel @panka u I'epma. Crektp aroma
BoJiopoa o bopy.




Wutepdepeniys ceeta.
[TonsiTHE O KOPITYCKYJISPHO-BOJHOBOM Jyanu3me. KorepeHTHbIE BOJHBI.

11 | UnTepdepenmus crera. v
CIIOBME MakCUMyMa W MHUHUMyMa uHTephepeHnuu. HMuTepdepeHims B
ToHKuX MueHkax. Konbia Hetotona. [lpumenenus unrepdepenunu
Hudpakmus ceera
[Mpunmun [roiirenca-@penens. 3oubl Openens. JAudpakuus Ppenens Ha
12 Audppaxuus ceera KpyriaoM oTBepctuun U auc-ke. [dudpaxuus OpayHrodpepa Ha mIenu.
JudpakunonHas pemerka.
B3aumopeiicTBie cBeTa ¢ BEIIECTBOM.
BzaumoneiictBue cBera ¢ [ECTeCTBEHHBIN M MOJApU30BaHHBIM cBeT. 3akoH Maioca. 3akoH bprocrepa.
13 BEILIECTBOM. JBoiiHoe syuyenpenomiieHue. Jucnepcust cBera. Ilornomenue cgera.
Paccesnue cBera.
BonHoBBIE CBOCTBA CBETA U 3aKOHBI TEOMETPUYECKON ONTHUKHU.
Boanossie cBoiictBa  |[Ipunuun ®epma. 3akoHBI OTpaxxeHUs M MpesnomyeHus csera. llomHoe
14 CBETa U 3aKOHBI BHYTPEHHEE OTPAKEHHE U €ro mnpuMeHeHue. ONTHUYECKUE MaTepualsbl.
reoMeTpudeckoi ontukw. |[Inmockonapamnensnas mactuna. Ilnockuwe 3epkana. M3oOpaxenue B
IJIOCKOM 3epKajie. OTpakeHHe OT HECKOIbKUX IJIOCKUX 3€pKall.
OtpaxxaresibHblE TPU3MBbI
IIpu3Mbl ¢ OTHUM M C MHOTOKpAaTHbIM OTpaxkeHueM. [Ipu3mel C KpBbIIIEH.
15 |OtpaxkaTenbHble MPU3MBI I K B
pusMeHHble cuctembl. Kimnbs. Bpamaronmecs u nepeMenaronuecs
KJIMHbsI. AXpOMaTH3alus KIMHbEB
Cdepuueckue u acheprudeckue 3epKaia v JTUH3bI
Cepurseckue n @opMynbl KMIEATBHON ONTHYECKOM CHUCTEMBI i 3epKaj. ToHkas JuH3a.
16 |acdepuyeckue 3epkayia u Cobe
pudeckne U acepudeckue TUH3BL L[[WIMHIpHYECKHEe M TOPUYECKUE
JTHHSBL JIUH3BL.
AGepparus 1 XpOMaTU3M.
AlGeppanst u  xpomarusMm. Kowma. AHa0eppallMOHHbIE JIMH3BI €
17 Abeppanus 1 achepuuecKUMHU  TIOBEPXHOCTSIMU.  AHa0eppallioHHbIE  3epKajbHbIe
XpOMATH3M. MOBEPXHOCTU. Buapl Koppekuuu xpoMarusma JuH3. CUMMETpUYHBIC
CHUCTEMBI.
Bos1oKOHHAS OIITHKA. BonokonHas onTuka. FpaL[I/IeHTHaH OIITHUKA.
18 ['pasueHTHas ONTHKA. CgetoBojbl, JIunzel @penens. PactpoBsie cucteMbl. KoHaeHCOPHI
Pabora onTudeckoro mpubopa COBMECTHO ¢ ri1a3oM denoBeka. @ororpadusi.
Pa6ora ontuueckoro |Crepeodororpadus u crepeon3oopaxkeHue.
19 npubopa coBmectHo ¢ |['1a3 yenoBeka kak onTudeckui mpubop. OcTpoTa 3peHns. AKKOMOAalMs U

IJ1a30M YEJIOBEKa.
®dororpadus.

anantamus. Koppekiust HepoctaTkoB 3penus. PaboTta npubopa cOBMECTHO C
rma3oM.  Bunumoe — yBenndeHue. dotorpadus. ®OTOOOBEKTHB.
CrepeodoTorpadus u crepeonzodpaxeHue.

5.2. IlpakTuyeckue 3aHsATUs

HaumenoBanue pasnena

11\/((_;1 H TEMBI npaKTlilquKHx HaunmenoBanue u coaepikaHue MPaKTUIECKUX 3aHATUN
3aHsTHI
DneKTpocTaTuKa
1 DNEeKTpOCTaTHKA. Peenne 3azad
. ITocTosHHBIN TOK
2 ITocTOSIHHBIN TOK. Pewwene 3a1a1
MarauTHoe noJje B MaruutHoe noJie B BakyyMe. 3akoH buo-Caapa-Jlamiaca.
3 Bakyyme. 3akoH buo- [Pemenue 3agau
Cagapa-Jlanaca.
JlelicTBue MarHuTHOro |l€CTBHE MarHUTHOTIO IOJIS Ha JIBUKYLIMECS 3apsAbl U TOKH.
4 nosist Ha aewkyinuecs  ([IpakTndeckas pabora" JlelicTBME MAarHUTHOTO TMOJS COJICHOHWJA Ha

3apsaabl 1 TOKH.

JIBUKYIIIHECS AJIEKTPOHBI"




5 DNIeKTPOMAarHuTHas | DJNEKTPOMArHUTHAS WHIYKIHs
WHIYKIIHS. Pemenne 3amaq
OcHOBBI TEOpUU OcHoBbI Teopun MakcBesia Jyuist 3JIeKTPOMarHUTHOTO MOJISI.
6 MaxkcBenna s Pentenue 3anau
3JEKTPOMArHUTHOT'O
OIS
7 DIeKTPOMArHUTHbIE |DJIEKTPOMATHUTHBIE KOJICOAHMS U BOJIHBI
KosieOaHus ¥ BojHbL.  |Pelenue 3agay
8 Tennosoe HU3JIy4YCHHUEC U Tennosoe H3JTy4YCHUC U €I'0 3aKOHBbI
€ro 3aKOHBbL. Penrenue 3ana4
Bremnnii pororddext
9 | Buemmnuii porosddekr. |Pemenne 3anaq. [Ipakruyeckas pabora: M3yuenue Baemnero Gporospdexra.
M 5 Mopnenb atroma bopa-Pesepdopna.
onenb aroma bopa- " .
10 HP p Pacuérno-rpaduueckas 3amaua:" OmnpeneneHue AITUHHOBOJIHOBOW TPaHUIIBI
esepdopra. CIIEKTpa MOTJIONIEHUS 1 BhIYHCIIEHUE MOCTOsTHHOM [lnanka”
WnTepdepenius cera.
11 | Unrepdepennus cera. |Pemenue 3anau. Ilpaktudeckas padora: syuenue sapnenns unrepdepeHumy,
Ha npumepe "Koner Herotona".
12 Hudpakius cera
Audppaxus creta [TpakTuueckas paborta : "M3ydyenue spnenus audpakumun”
13 BSaHMOﬂeﬁCTBHe cBeTa C B3aHMOI[efICTBHe CBE€Ta C BCIICCTBOM.
BEILIECTBOM. PacuérHo- rpaduueckas padota: "M3ydyeHue sBneHus noiaspuzanuu’”
. BonHOBBIE CBOMCTBA CBETA U 3aKOHBI TEOMETPUYECKON ONTHUKHU.
BostHOBBIE CBOICTBA
Pemenne 3agau
14 CBETa U 3aKOHBI
r€OMETPUYECKON ONTUKH.
15 lo OTtpaxaresbHblEe TPU3MBI
TPAXKATENbHBIC MPH3MBI [pe 1 aniie 5a 71y
Cdepuueckue u Cdepuueckue u acheprueckue 3epkana | JTUH3bBI
16 |acdepuueckue 3epkaia u |Pemienue 3agau
JIMH3bI
17 Abeppanus u AGepparys 1 XpoMaTH3M.
XpOMAaTHU3M. Pemenue 3anau
18 Bonokonnas ontuka. |BOJIOKOHHas onTuKa. ['pagueHTHas ONTHKA.
I'panuenTHas onruka. Pemenue 3amay
Pabota ontuueckoro |Pabota ontuueckoro mpubopa COBMECTHO C I1a30M YeJIOBEKa.
19 npubopa coBMecTHO ¢ |Pemenue 3agau

I71a30M YeNIOBEKa.
dotorpadusi.

5.3. CamocrosiTenbHas paboTta o

OyJaromuxcs

Ne | HaumeHnoBanue paznena .
CopepxaHre caMOCTOSITEIBHON pabOThI
/I | JOUCHHUILUIMHBI U TEMBI
DJIEeKTPOCTATHKA
1 5 BrimonHeHne HHAMBUAYATBHOTO JOMANIHero 3aaanus. [Ipaktudyeckas pabora
JIEKTPOCTATHKA. o
P "KoMnbroTepHOE MOJETUPOBAHUE IIIEKTPOCTATUYECKHUX ITOJIEM CO3JAHHBIX
TOYEUHBIMU 3apsaaMu’.
5 H . ITocTosTHHBIN TOK
OCTOSHHBIH TOK. BrlinonHenne MHANBUAYaIbHOTO JOMAIIIHETO 3aJaHus
3 MarauTHoe 1oJie B MarnutHoe noJie B BakyyMe. 3akoH buo-Caapa-Jlamnaca.




BakyyMme. 3akoH buo-
Casapa-Jlannaca.

BrinosiHeHNE MHIUBUAYAIBHOTO JOMALIHETO 33 IaHUS

JleiicTBEe MAarHUTHOTO

JleficTBHE MarHUTHOTO TIOJISI HA IBIDKYIIIMECS 3apsIbl U TOKH.

4 TOJISL Ha IBYOKYIMECs: |BblnosHEeHNe MHIMBUYaIbHOTO JOMAILHETO 3aJaHus
3apsiJibl U TOKH.
5 :‘)JICKTpOMaFHI/ITHaH SHCKTpOMaFHI/ITHaH WHAYKIHA
WHIYKLHSL. BrinonHenne MHAMBUYATBHOIO JOMAIIHETO 3aJaHus
OcHOBBI TEOPUH OcHoBbl TeOprM MakcBeiia 11 3J€KTPOMarHUTHOTO TIOJIS.
6 Makcsemia st BrinonHenne MHAMBUAYAIBHOIO JOMAIIHETO 3aJaHus
JIEKTPOMAarHUTHOTO
OJISL.
7 DIEeKTPOMArHUTHBIE | DJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI
KOJIcOaHUS ¥ BOJIHBL. | BBINOJIHEHHE WHIMBUYaIbHOTO JIOMAIIHETO 3a1aHUS
8 TemnoBoe M3JIy4CHHUC U TenoBoe H3JTY4YCHUC U CI'0 3aKOHBI
€ro 3aKOHBI. BrinonHenne MHAMBUAYAIBHOIO JOMAIIHETO 3aJaHuUs
Buemnwnii pororddexr
9 | Buewmnuii porodddekr. |BbimoaHeHHE MHANBUIYAIBLHOTO AOMAIIHETO 3a1aHus. Beinonnenune oryéra
0 MpaKTUYecKoil paboTe: pacuéT U MOCTpoeHUe rpaduKoB.
M 5 Mopenb aroma bopa-Pesepdopna
10 Oﬂgﬂb aToMa bopa pyinonnenne VWHJVBHIyaJIHOTO JIOMAIHEro 3aJaHus. BeinosHeHue oruéra
esepdopra. 0 MpaKTUYecKoil paboTe: pacuér U mocTpoeHue rpaduKoB.
WuTepdepenmus ceera.
11 | Hnrepdepenuus ceera. |BblnonHenrne MHAMBUAYAILHOIO JOMALIHETO 3a/aHus. Beimonanenue oTyéra
0 MPAKTUYECKON paboTe: pacy€T U MOCTpOeHUE rpaduKoB.
Hudpaxius ceera
12 Judpaxuus cBeTa BrinonHenne MHAMBUYaIbHOTO JAOMAILIHErO 3aaHusl. BellonHeHnue oruéra
10 TIPAKTUYECKOM paboTe: pacuéT U MOCTpOeHUE TpadUKOB.
B . B3anmMopeiicTBre cBeTa ¢ BEIIECTBOM.
13 |PPaMMOMCHCTBIC CBETA Ci gy 16 penme VHJIUBUIYAJIbHOTO JIOMAIIHETO 3aJaHus. BeimonHeHne oruéra
B TBOM. < N
eecIBo 0 MpaKTUYecKkoil paboTe: pacu€ér U mocTpoeHue rpaduKoB.
. BonHoBBIE cBOICTBa CBETA U 3aKOHBI TEOMETPUUYECKON ONTHKHU.
BonHoBbI€ cBOMCTBa
BrinonHenue MHIMBUYaIbHOTO TOMAILTHETO 3aJaHus
14 CBETa U 3aKOHBI
F€OMETPUYECKON ONTHKH.
15 o OtpaxkaTesbHbIE TPU3MBbI
TPAKATCILHBIC IPUSMBL| By 1o renme WHJIMBU1YaJIbHOTO JIOMAIITHETO 3a/1aHHs
Cdepuueckue n Cdepuueckue u achepudeckue 3epkaia u JHH3bI
16 |acdepuueckue 3epkana v |BbInosHEHNE MHIMBHAYaIbHOTO JOMAILHETO 3aJaHUs
JIUH3BI
17 Abepparus u Abepparus 1 XpoOMaTH3M.
XPOMATH3M. BrinonHeHne MHANBUYaTEHOTO JOMAIITHETO 33 JaHus
18 Bomokonnas ontuka. |BonokoHHas ontuka. ['pagueHTHas onTHKA.
FpalII/IeHTHaSI OIITHUKA. Brinonnenue HHAWBUAYAJIBbHOI'O JOMAIIHETO 3aJaHHA
Pabora ontuueckoro [Pabota ontuyeckoro nprudopa COBMECTHO C rl1a3oM 4yenoBeka. dotorpadus u
19 npudopa COBMECTHO ¢ [ctepeodoTorpadust. CtepeonzodpakeHue.

IJ1a30M YEJIOBEKa.
dororpadusi.

Brinmonnenue HHAUBUAYAJIBHOT'O JOMAITHETO 3aJaHH A




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

CamocrosiTenbHas pa60Ta BBITIOJIHACTCA B paMKax IOUCHHUILIAHBI <<3JICKTpO,Z[I/IHaMI/IKa " MpUKJIagHasA
ONTHKA» TIOJ PYKOBOACTBOM IpEHOAaBaTesisi, Kak B ayJAWTOPHOE, TaK M BHEAyJIUTOPHOE BpEMs.
CamocrosiTenbHas padoTa HarpapicHa Ha pOpMUPOBAHUE YMECHUIT M HABBIKOB MPAKTHYECKOTO PEIICHUS 33/1a4,
Ha pa3BUTHUE JIOTHYECCKOTO MBIIUICHHS, TBOPYECKONW AKTHBHOCTH, HCCIIEAOBATEIHCKOTO IMOIX0Ja B OCBOCHHU
y4eOHOT0 MaTepuaa, pa3BUTHUS MTO3HABATEIbHBIX CIOCOOHOCTEA.

Marepuansl CaMOCTOSITENIBHBIX paboT pa3padaTbIBalOTCA MpPENoJaBaTeNieM U BKIIOYAIOT B ce0s
OCHOBHBIE JOKYMEHTHI, B TOM YHCJIE:

- HUHCTPYKIIMH, HAIIPABJIAOLIME 00yUaroIIerocs B MpoLEecce CaMOCTOATENbHOM padoThl;

- 3aJJaHNs, COOTBETCTBYIOIIME OCHOBHBIM pazjiesiaM pabodeld mporpaMMel;

- TEMAaTUKY pedepaToB, J0KIAI0B U TBOPUECKUX PadOT;

- CIIMCKY OCHOBHOM U JIOIIOJIHUTEIBHOU JINTEPATYPBHI,

- BUJIbl KOHCYJIbTaTUBHOM [TOMOIIIH;

- BUZBI 1 (POPMBI KOHTPOJIS;

- KpUTEPUH OLICHKU 3HAHMUIA;

- PEKOMEHIyeMbIi1 00heM padOTHI;

- OPUEHTHPOBOYHBIE CPOKH €€ IPEACTABICHUS U JIp.

Kontpons camoctosTensHOW pabOTBl MOXKET OBITh B INMHUCHBMEHHOW, YCTHOW WM HWHOH (opmax,
HaNpaBJICHHBIX Ha JOCTHKEHHE KOHEYHOI'O Pe3yJIbTaTa.

CamocTosiTenpHas paboTa MPOBOIUTCS C IEIBIO:

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

- YIIIyOJICHHs ¥ paCIIUPEHUSI TEOPETUUECKUX 3HAHUM;

- (hopmupoBaHUs yMEHUI UCTIOIH30BATh YIEOHYIO U CIIPABOUHYIO JIUTEPATYPY;

- hopMUpOBaHUE HABBIKA IIOMCKA, 0TOOPA, CHCTEMAaTU3aluu 1 00001eHus nHpopmaruu B IHTepHETE 10
3aJIaHHOH TeMe;

- pa3BUTHUS TTO3HABATEIBHBIX CIIOCOOHOCTEW M aKTMBHOCTH OOYYAIOIIETOCs: TBOPUYECKONW MHHUIIMATHBBI
CaMOCTOATENIbHOCTH, OTBETCTBEHHOCTH ¥ OPraHU30BaHHOCTH;

- (opMHUpOBaHUA  CaMOCTOSITEILHOCTH  MBIIUICHUS,  CIHOCOOHOCTEM K  CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO, U CAMOpEaTU3allig;

- Pa3BUTHS HaBBIKOB MCCIICIOBATEIIHCKOMN ACITEIHHOCTH.

B ocHOBe camocCTOSTENBEHOM pa6OTLI JIC)KAT NPUHIUIIBIL:
- CaMOCTOATCIIBHOCTH,

- pPa3BUBUTHA TBOp‘IGCKOﬁ HAITPaBJICHHOCTH;

- HCJICBOTO IMJIAHUPOBAHUS,

= JUYHOCTHO - JCATCIIbHOCTHOI'O ITOJAXO0A4.

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

-BeJICHHE KOHCIIEKTA;

-COCTaBJICHHE TE3UCOB;

-COCTaBIICHHE aHHOTAIIHI;

-ompeeeHre Mpo0IeMBbl U ITIOUCK ITYTEH €€ pelIeHus.

7. OueHo4Hble MaTepHAJbl JJsl NMPOBEJCHUS] TEKYIIEero KOHTPOJISI YCIeBAeMOCTH M NPOMEKYTOYHOI
arTecTalMu 00y4aromMXCcs MO JMCUUILIHHE (MOTYJII0)
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
3apsJibl ¥ TOKH.

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
3JICKTPOMArHUTHOTO TTOJIS.

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 |Buemnwuii poroddpdexr. 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 |BOTHOBRIC CEOICTRA CBETA M 3AKOHEI| oy 1 | Q[IK-1.2, OIK-1.3 |Tecr, onpoc
TeOMETPUUYECKOI ONTUKU.

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

16 Coepuacckne u achepuieckue sepkana 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 |BonokonHas ontuka. [ pagreHTHAS 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
ri1a3oM yenoBeka. dortorpadusi.

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

7.2. TUMoOBbIe KOHTPOJIbHBIE 3aJIaHHsI UM WHBIE MaTepHaJIbl TEKYIIIETO KOHTPOJIS YCIIeBAEMOCTH, HEOOXOTUMbIE
JUIS OIICHKH 3HAHUI, YMEHHI U HaBBIKOB U (MJIM) OTbITa MPOQPECCUOHANBHOMN eATeIbHOCTH, XapaKTePU3YIOIINX
sTansl HopMUPOBAHHS KOMIETEHIIUH B MIPOIIECCE OCBOCHUS AUCITUTIIINHBI

Jlist poBepku CHOPMUPOBAHHOCTH HHIUKaTopa noctvxkenus kommnerennmun 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 KBaJparTa co CTOpoHoi a=10 cM.
Haiitu Hanps»KeHHOCTh M MOTEHIUAI AJIEKTPUUYECKOT0 TOJISI B CEpEAMHE 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 M MOTEHIIUAIT JIEKTPUYECKOT'0 MOJIS B CEpeANHE CTOPOHBI 2-3.

4. JIa Bo3aymHbIX KoHaeHcaTopa Cl= C2=6 Mk® coeauHEHBI MOCIEAOBATEIBLHO M 3aPSKEHBI /10
pasHoctu noreHuuanos U=100 B. Ha ckoibko N3MEHNUTCS 3HEPTUSI CUCTEMBI, €CIIM HE OTKJIIOYAsi KOH/IEHCATOPBI
OT UCTOYHUKA, MEX/y IIJIACTUHAMM [IEPBOT0 KOHJIEHCATOPa BBECTH TUAIIEKTPHUK C



JTURJIEKTPUYECKON

MPOHUIIAEMOCTBIO £=57

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

6. Kakoe Ha10 B34Th CONPOTUBIICHHE, YTOOBI CTAIO BO3MOYKHBIM BKIIFOUEHHE B CETh C HanpskeHueM 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 dekTpudeckoit sammouku npu t=20°C umeet conporuBienne R=35,8 Owm.
KaxkoBa O6yzaet temrnieparypa t2 HUTH JTaMIIOYKH, €CJTH IPH BKIFOUYCHUH B CeTh ¢ HanpsbkeHuem 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 kBaJpaTHON paMKU ¢ TOKOM MarHuTHas nHaAykiusa pasHa 0,1 mTin. Haititu BenuunHy TOKa B
MPOBOJIE paMKH, eciu e€ nepumetp 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. HaliTu MarHuTHYIO HHIYKIUIO B LICHTPE KOJIBIIA.

11.Yepes kaTymiky, HHIYKTUBHOCTh KOoTOpor L=21mIH, 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,
BO3HHUKAIOIIEH B KaTyIIKe U MUHUMAJIbHOE 3HaYCHHE STOM 3./1.C. Eimin.

12.KakoB auamna3oH 4acTOT PaJMOBOJIH MIJUIMMETPOBOTO auana3oHa (ot 1 mm mo 10 mm).

13.Yacrora konebanuii anmekrpoMarauTHOro konrypa 30 xI'1. Kakoit Oymer yactora eciiv pacCcTOsSIHHE
MEXy IJTACTUHAMU IJIOCKOTO KOHJIEHCATOpa KOHTYpa YBEIU4YUTh B 1,44 paza?

14.KonebaTenbHblil KOHTYp HAaCTPOEH Ha PaAHOBONIHY ¢ 4acToTor 9 MI'm. Bo ckoibko pa3 HyXHO
U3MEHUTh EMKOCTb IIEPEMEHHOI0 KOHEHCATOpa KOHTYpa, YTOObI OH ObLI HACTPOEH Ha JUIMHY BOJIHBI 2 M

15.B ombite FOHra otBepcTHS OCBeHIAIMCH MOHOXpoMmaTHueckuM cBeToMm (A=500uMm).PaccTosnue
MEKIy oTBepcTHsAMHU 0=1MM, paccTosiHHE OT OTBEPCTHil 10 3kpaHa 2,5 M. HaiiTu monoxeHne Tpex MepBbIX
CBETJIBIX IOJIOC.

16.ITocrosinHas nudpakimoHHoil perretku d=1mkm. Kakyro pa3zHOCTb JJTHH BOJTH AL MOKET pa3pelinTh
3Ta pemeTka B o01actu cuHux ay4eit (A=400HM) B CIEKTpe TPETHETO MOPSIKa, €CIH IIUPUHA PelIeTKH a=2,5¢cM?

17. Kaxoii ajinHe BOJIHBI COOTBETCTBYET MAaKCUMYM H3JIyYE€HHUS OBEPXHOCTH MAaXOTHOM 3€MJIHM IIPU €€
temneparype t=27°C?

18. Ilpu ayuTenbHOM 00aydyeHUU cepeOpsiHON MIACTUHKU CBETOM OHa MpuodpeTaer nmoreHuuan 3,3 B.
Haiiti anvny BOMHBI M 9HEPTHIO MaAaomuX (OTOHOB, K KAKOMY JHMANa30HY OTHOCHUTCS JAJTUH BOJH OTHOCHUTCS
3TO U3IydeHue?

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

20. ITnockoe 3epkaiio moBopaurBaroT Ha yroi 250. Ha kakoit yroa moBepHeTcs OTpa>KeHHBIN 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 HAMPaBJIEHUS MOCJIE OTPaXXEHHsI OT 000MX 3e€pKajl HE 3aBUCUT OT yrJjia MaJeHusl.

22. Jlyd cBeTa majaeT Ha INIOCKYIO IPAHMILY IBYX CpeJ ¢ oKazaTesiMu npenomnenns Nl u n2. Ceer
YaCTUYHO OTpa)kaercsl, YaCTUYHO mpenomisiercs. Onpenenure, nNpu KakoMm yrie najaeHus OTpaxxeHHbIN JTy4
MEePHEHIUKYISIPEH K MPETOMICHHOMY JIyYy.

23. Ilpusma ¢ npenomisomumM yriaom 600 U3roToBiaeHa U3 CTEKIA ¢ MoKa3aresneM npenomieHus 1,75.
[Ipu xakoMm yrie najieHus CBeTa Ha OJIHY U3 IPaHEH BBIXO/I JIydya yepe3 BTOPYIO IPaHb CTAHOBUTCSI HEBO3MOKEH.

24. PaccrosiHEEe OT TOYEYHOTO MCTOYHHMKA CBETa JO BOTHYTOIO 3€pKajla JBa PaJnyca KpPUBH3HBI
3epkana, TodeyHbIli MCTOYHUK HAXOJUTCS HA IJIABHOW ONTHYECKOM ocu 3epkana. ['1e pacrnosiokeHo ero
nzobpaxenue. [loctpouts xox yden.

25. Toctpouth M300pa)kKeHHE CBETSIICHCS TOYKH, PACIIONOXKEHHOW Ha TJaBHOW 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
n300pakeHNe YMEHBUIWIIOCh B TPU pasa, €ClIM M3HAdajibHO JIMH3a JaeT u300pakeHue MpenMera, paBHOE €ro
pasMepy. OnThueckas cuia JUH3bI 8 TUONTPUH.

27. Ha xakoM pacCTOsSTHUU JAPYT OT JAPyTa HAJIO PACIIONIOKUTh COOMPAIOIIYIO U PACCEUBAIOIIYIO JTUH3BI C
¢doxycubsiMu paccrostausiMu F1=0,1 m F2=0,06M,9T00bI npasieaTbHbIN My4OK JIydei mponas



Yyepex3 HUX, OCTaJICs MapaljieIbHbIM.

28. Haiitn BbicOTy mpenmera h, eciam BeicoTa uyeTkoro m3oOpakenus mpenmera H1, a B ciydae
MepeMEeIIEeHHS JIMH3bI K AKpaHy IpU JPyroM 4eTKOM U300pakeHHH MpeIMeTa ero BpicoTa paBHa H2.

29. OnpenenuTh MHUHUMAJILHOE BO3MOXKHOE DPACCTOSHHE MEXKIY MPEIMETOM U €ro H300pakeHUeM,
MOJIYYEHHBIM C TOMOIIBIO COOMpArOIIeH JIMH3BI ¢ POKYCHBIM paccTosiHueM 0,2 M.

30. IIpu Tomorpaduyeckoit CheMKe ¢ camoreTa, JeTsaniero Ha Beicore 2000 M, HEOOXOAMMO MOTYYHTh
cHUMKH MecTHocTH B MaciTade 1:4000. Kakum 1omkHO OBITE (DOKYCHOE paccTOsSIHHE OOBEKTHBA.

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 BOTIPOCAM, BBIXOASAIINM 3a MPeaeiibl yueOHOM
IIPOrPaMMBl;

- TOYHOE HCIIOJIb30BAHUE HAYYHOU TEPMUHOJIOTMH, CUCTEMAaTUYECKN 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, KOHLEIIMAX U HAITPABICHUAX TUCUUIIIINHBI U
JIaBaThb UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Ysl HAyYHbIE JOCTHKEHUS IPYruX
JUCLUTIIINH

HaBBIKU:

- BBICOKHI YpOBEHb C()OpMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTEHIHII;

- BJIaJICeT HAaBBIKAMH CAMOCTOSTEIILHO U TBOPUECKH PEIIATh CIOKHBIE MTPOOIEMBI U
HECTaHJapTHBIEC CUTYyaLUU;

- IPUMEHSIET TEOPETUUECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKH BBIMOJIHEHUS 33 JaHUM;
- TPaMOTHO 00OCHOBBIBAET X0/ pEIICHUS 3a/1aY;

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

3 PEKTUBHO HCII0JIb30BaTh B IOCTAHOBKE HAyYHBIX U MPAKTUUYECKUX 3a]1a4;

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

OreHKa «X0poIo»
(3auTeHO)

3HAHUA:
- TOCTATOYHO IOJTHBIC ¥ CHCTEMATHU3UPOBAHHBIC 3HAHUS 110 JTUCIIUTIINHE,

- YCBOEHHUE OCHOBHOI U JIOTIOTHUTEIHHON TUTEPATYPHI, PEKOMEHA0BaHHOM padoueit
MIPOTrpamMMOii TI0 TUCITUTIITUHE (MOTYITIO)

YMEHHSI:

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

- ACIIOJIb3YeT HAYIHYIO TEPMHHOJIOTHIO, JIMTHTBUCTHYCCKH U JIOTHUECKH TTPABHIIEHO
U3JIaraeT OTBETHI Ha BOMPOCHI, yMEET JellaTh 000CHOBAHHBIE BHIBOJIBI;

- BIIaJIceT HHCTPYMEHTApHEM 110 JTUCITUIUINHE, YMEHUE €T0 HCITOJIb30BaTh B
MOCTAHOBKE W PEUICHUH HayYHBIX U PO(EeCCHOHATBHBIX 3a7a4

HAaBBIKH:

- caMOCTOsTeNbHAs paboTa Ha MPAKTUIECKHUX 3aHATHUSAX, YIACTUE B TPYIIIIOBBIX
00CYXICHUSX, BRICOKHI YPOBEHB KYJIbTYPhI HCIIOJTHCHHUS 33 ITaHUH;

- CpeHu ypOBEHb CPOPMHUPOBAHHOCTH 3asBIICHHBIX B paboueil mporpamme
KOMIICTCHIIN;

- 0e3 3aTpyJHEHHI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHCHUS 3aJaHUM;

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




Onenka 3HAHUS:

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

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEpATyphl, PEKOMEHI0BaHHOH paboydeil mporpaMMoii;

- UCMOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

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

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

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbI UCITOJIHEHUS 33]IaHUN;

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

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENILHO» (- (hparMeHTapHbIE 3HAHUS 110 AUCLHUILINHE;

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

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMM YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHMs A IMPOBEICHHUS IPOMEXKYTOUYHOM aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
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 cBoiicTBamu 001agaroT aiekTpudeckue 3apsaap? KakoB HaumeHbnii 3apsin?

. 3aBHUCHT M BEJIMYMHA 3apsiia OT CKOPOCTH €ro JBMKEeHHs? UTo Takoe TOYeUHbIN 3apsa’?

. Kakyro cucremy Ha3bIBalOT JIEKTPUUYECKH U30JIMPOBAHHOMN?

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

. IloTeHnMan 31eKTprUYecKoro nosi? JKBUIOTEHIUAIBHBIE IOBEPXHOCTH?

. [IpuHOMN cynepno3uuu IEKTPUIECKUX MOIeH?

. Dnextpuueckast eMkoctb? Konaencarop?
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1.2. ITocTossHHBIN TOK.

1. Yro Takoe 3JIeKTpUYECKHI TOK?

2. Kakast ¢pusnueckasi BeTMIMHA Ha3bIBAETCS CUJION TOKa? EnWHUIA U3MEpEeHUs CHITBI TOKa?
3. Kak onpenensiercs HallpaBJIEHUE TOKa B 3JIEKTPUUYECKOH 1enu?




4. 3akon Oma a1 yyactka nenu? 3akoH Oma 1Jisi 3aMKHYTOM 1enu?
5. Croponnue cunbl? Kakue cuiabl MOTYT UTPaTh POJIb CTOPOHHUX CUIT?
6. Chopmymnupyiite 3akoH Oma i1 ygacTka 1end 1 3akoH Oma i1 3aMKHYTOM IIeTTH.

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

1. MarauTHOE 1oJie  TOCTOSIHHOT'O MarHura’?

2. Kak B3auMO/I€HiCTBYIOT IOCTOSIHHBIE MarHUThI?

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

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

6. MarauTHoO€ 1moJjie KpyroBoro Toka ?

1.4. ]JleiicTBME€ MarHMTHOIO IMOJI HA IBUKYILIMICS 3apsi U TOKU

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 U3MEpEeHUs 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 moaynbs Cuitbl JIopeHa.

7. Kyna nanpasiiena cuia Jlopenma?

1.5. DnexTpomMarHuTHas HMHIYKIIHS.

1. Korga u KkemM OTKpBITO SIBJICHUE AJIEKTPOMATHUTHON MHAYKIMU? B ueM 3akitouaercs CMBICH 3TOrO
SIBJICHUSI?

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

3. OT4ero u Kak 3aBUCUT UHIYKIIMOHHBIM TOK B 3aMKHYTOM KOHTYype?

4. Tlouemy Juia OOHapy>KeHHMsI MHAYKIMOHHOTO TOKa JydYIlle HCHOJIb30BaTh MPOBOJHUK B BUIE Ka
-TYIIKH, a HE OJJUH BUTOK?

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

6. Chopmymnupyiite mpasuio Jlenna. Kak ¢ ero moMoIisto onpeaesuTh HarpaBieHne HHIYKIM- OHHOTO
TOKa?

1.6. OcHoBbl Teopun MakcBesuia AJisl 2JIEKTPOMarHuTHOTO MOJIs.

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

2. Yemy paBHA HUPKYJSALHUS MATHUTHOTO MOJIS C YYETOM IOJIHOTO TOKa?

3. Kak 3amuceiBaeTcsl IMoJiHasg cHCTeMa ypaBHEeHUMM MakcBenna B uHTerpaigbHoi ¢opme? Kakos
¢bu3nUecKuit CMBICI KaXJI0TO U3 ypaBHEHUN?

4. Kakue ypaBHEHHS CBSA3H MEXJy BEKTOPAMU M XapaKTEPUCTUKH CPebl HEOOXOAMMO HCIIOJIb30 -BaTh
IS pelleHust ypaBHeHu MakcBena B cpene?

5. Ilouemy cucrema ypaBHeHH MakcBeIa IMEET MHOXKECTBO PEIEHUN?

1.7. DnexkrpoMarHuTHbIE KOJeOAHUS U BOJIHBI.
Kakue xonebanus Ha3bIBalOTCA TApMOHUYECKUMH 7
Kakas BennunHa Ha3bIBaeTCs aMIUIMTYI0M KosebaHuid, da3oi konebanuit ?
Uto coboii mpeacTaBiIsieT KoedaTeabHbIi KOHTYP?
Yro co0oif mpeacTaBsSeT ANEKTPOMAarHUTHAs! BOJIHA ?
Uto Takoe BOJTHOBOW BEKTOp ?

Nk =

2.1. TennoBoe U3Iy4EHHUE U ETO 3aKOHBI.
1. Kakue ocHOBHBIE XapaKTE€pUCTUKH TETJIOBOTO U3JIy4EHHUS 3HaeTe?
2. B uém cocTout pusuueckuit cMpica Gpopmyinsl Panes-/xunca.



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

1.  VYpaBuenue DiiHmTeiHa i Gotodrddexra.
2 [Tpumenenue pororddexra.

3. Macca u ummnyinsc GpoToHa.

4 JlaBneHue cBerta.

2.3. Mopens atoma bopa-Pesepdopna.

1 Cdopmymupyiite moctynatsl bopa.

2. Kak o0bsACHUTD TMHEHYATHIN CIIEKTp aToma’?
3. ®opmyna banbmepa.

4. ®opmyna Punbepra .

5. Uro takoe cepusa banbmepa ?

6. Yro Takoe cepus [lamena ?

3.1. UnTepdepennus crera.

1. Yro Takoe KOrepeHTHbIE BOJIHbI?

2. KakoBbI yCJIOBUSI KOTEPEHTHOCTH BOJIH?

3. Kakyro BenuuuHy Ha3bIBalOT BpEMEHEM KOTEPEHTHOCTH?

4. Kakyro BeIM4HMHY Ha3bIBAlOT JJIMHON KOI€PEHTHOCTHU?

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

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

3.2.  [udpakmus cBera.
1. B yem 3akmrovaercs siBneHue nudpakuuu cera?

2. Judpaxus Ha KpyTrjoM OTBEPCTUU U JIUCKE.
3. dudpakuus @paynrodepa.
4. UYro Takoe nudpakuuonHas pemerka? [IpuMmeHeHne AUPpPakIMOHHBIX PELIETOK.

3.3. Tlonsapuzanus cBera.

1. B uem 3akmrouaeTcs siBIICHUE MOJsIpU3aliiy cBeTa. [1710cKko moasipu30BaHHas BOJHA.
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. BoxHOBBIE CBOWCTBA CBETA M 3aKOHBI TEOMETPUUYECKON ONTHKHU.

B yem nposBIISIFOTCS BOJIHOBBIE CBOMCTBA cBETa?

B uewm 3axmtouaercs npunHuun @epma?

3aKOH HE3aBHCHMOI'O PACIIPOCTPAHEHMSI CBETA.

Yro Takoe MMOJHOE BHYTPEHHEE OTpakeHue?

ITprMephl TEXHUYECKOTO IPUMEHEHUS SIBJICHUS IIOJTHOIO BHYTPEHHETO  OTPaKEHUS.
3aKOH OTpaXEHHUsSI CBETA B BEKTOPHOM BHJIE.

Kak nmoctpouTh 300pakeHue B IMIOCKOM 3epKaJe.
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4.2. OTpaxxaTebHbIE TPU3MBI.
l. [TnockonapannenbHas mwiactuHa. [IpoxoxaeHue cBeTa yepes MmIoCKonapalieIbHyI0 TUIACTUHY.
2. OTpaxarenbHble Tpu3Mbl. [IpsiMmoyronasHas npusma.

A~



4. ITpuzma-pom0O. [Tpusma [lImuara.

5. [lenra-npusma u ee MPUMEHEHUE B TEXHUKE.

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

8. XpoMaTu3M KIMHbEB. AXpoMaTu3aius KJIMHbEB.

4.3. Cdepuueckue u acheprueckue 3epkana.

1. KakoBbl IpUHIIKIIBI TOCTPOSHUS U300paXkeHus B chepruueckoM 3epkanie?
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. JIunsel ¢ chepudeckumu U acheprUueCKUMU MOBEPXHOCTSAMHU.

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

4. XpomaTusm nuH3. Kakue criocoObl Koppekun xpoMatuiMa Bam u3BecTHBI?
5. AnabGeppalilMOHHBbIE JIMH3BI C CPEPUUECKUMU TTOBEPXHOCTSIMHU.
6. Hnnuuapuyeckre u TOppruecKre JIMH3bl. AHaMO(TOpHL. [’ 1€ oHM puMeHstoTCs?

4.5. BoJioKOHHas OITHUKA.

1. CeroBoasl. [ToTepu cBeTa B cBeTOBOAaX. I 16 MPUMEHSIOTCS CBETOBOIBI?
2. Yro Takoe nuH3a OpeHens, rie oHa NpuMeHsieTcs?

Konaencopsl, ux npumenenue?

Bo10KkOHHO-ONTHYECKHE IIIIACTUHBI, UX IPUMEHEHHUE?

®dokonbl. Kakoe mpuMeHeHne OHU HaXOsT B TEXHUKE?
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4.6. Pabota ontrueckoro mpudopa COBMECTHO C TJIa30M YEJIOBEKA.
CtpoeHue ria3a yenoBeKa.

KakoBa ¢pynkuus xpycranuka ?

AKKoMomanus, 4to 3T0?

Yem obecrieunBaeTcst OCTpOTa 3peHus?

Kakumu cpeacTBaMu BO3MOXKHA KOPPEKIIUS 3peHUs?

Nk v

7.4.2. IlpakTrueckue 3aJjaHus 1715 IPOBEACHUSI IPOMEXYTOUHOM aTTecTallui 00y4YaroLuXCsl

1.Yetsipe 3apsina q1=02=2 uKi, q3=04=4 aKi HaxoasaTcs B BepIIMHAX KBapaTa co CTopoHoi a=10 cm.
HaliTn Hanps»KeHHOCTh M MOTEHIMAI JIEKTPUYECKOIO MOJIs B LIEHTPE KBaApara.

2. Yernipe 3apsa q1=02=2 uKi1, 3=04=4 aKn HaxoxasaTcs B BepuIrHAX KBajpaTa co CTOpoHo# 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 KBaIpara co CTopoHoit a=10 cMm.
Haiitu Hanps»KeHHOCTh M MOTEHIUAI JIEKTPUYECKOT0 1OJIS B CEPEAMHE CTOPOHBI 2-3.

4. JIBa Bo3aymHbIX KOHAeHcatopa Cl= C2=6 MK® COEIUHEHBI MOCIEAOBATEIBHO M 3apsiKEHBI 10
pasHoctH noreHimanos U=100 B. Ha ckobko H3MEHUTCS SHEPTUsl CUCTEMBI, €CITH HE OTKIII0Yasi KOH/IEHCATOPHI
OT UCTOYHUKA, MEXY MJIACTUHAMHU MIEPBOT0 KOHJEHCATOPa BBECTHU JUAIIEKTPHUK C AUIIEKTPUUECKOM

MPOHUIIAEMOCTBIO £=57

5. HaliTu 1mioTHOCTh TOKa, ecau 3a BpeMs 10 ¢ depe3 momnepeyHoe cedeHUe MPOBOJHHMKA MPOTEKAET
3apsan 100K Inomanes nonepedyHoro ceueHus NpoOBOJHUKA 5 MM2

6. Kakoe Ha10 B35Th COMPOTHURIICHHUE, YTOOBI CTAJI0 BO3MOXHBIM BKJIIOUEHHUE B CETh ¢ HanpspkeHuem 220
B namnsl, paccuntanHoil Ha HanpspkeHue 120 B u ok 4A ?

7. Uaaykuust OMHOPOAHOTrO MarHuTHOro nosist B= 2 Ti. Haittu Hanps>keHHOCTh MAarHUTHOTO TTOJISL.



8. Bonb(pamoBas ciupaiib snektpudeckoit Jamnodku npu t=20°C umeet conportuBienne 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? Temneparypusiii Ko3ppuImeHT conpoTuBieHus Boiabdpama 0=4,6-10-3 K-1.

9. B nieHTpe KBagpaTHOM paMKu C TOKOM MarHUTHast nHAykuus pasHa 0,1 mTun. Halitu BenuuuHy Toka B
IIPOBOJIE PaMKH, eciu e€ nepumerp paseH 40 cm.

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

11.Yepe3 kaTyniKy, UHIYKTUBHOCTb 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 go 10 mm).

13.YacTora konebanuii snekrpoMarauTHoro kourypa 30 k['m. Kakoii Oymer yacTora eciu paccTosHue
MEXy IJIACTUHAMH IIJIOCKOTO KOHJEHCATOpa KOHTYpa yBEIU4UTh B 1,44 paza?

14 KonebaTenbHbld KOHTYp HACTPOECH Ha PaJMOBOJHY ¢ 4acToToo 9 MI'. Bo ckoibko pa3 Hyx HO
MU3MEHUTh EMKOCTh IIEPEMEHHOI0 KOHEHCATOpa KOHTYpa, YTOOBI OH ObLT HACTPOEH Ha JJIMHY BOJHBI 2 M

15.B ombite KOHra orBepcTHs OCBEIIATHCH MOHOXpPOMAaTHYeCKHMM cBeToM (A=500uM).PaccTosinue
MEKIy OTBepcTHSIMH 0=1MM, pacCTosiHHE OT OTBEPCTHil 10 3kpaHa 2,5 M. HailTu mojoxeHue Tpex MEepBBIX
CBETJIBIX I10JIOC.

16.ITocrosiaHas audpakimonHoi pemrerku d=1mxm. Kakyro pa3HocTs IIHH BOJH AL MOXKET Pa3peIlnTh
9Ta peeTka B o01actu cuHUX Jy4eil (A=400HM) B CIEKTPE TPETHETO MOPAJIKA, €CIU LIMPUHA PEIIETKH a=2,5¢cM?

17. Kakoii ayinHe BOJIHBI COOTBETCTBYET MAaKCUMYM HM3JIyUY€HHUs MIOBEPXHOCTH NMAaXOTHOM 3€MJIM IIPHU €€
temneparype t=27°C?

18. IIpu anuTenbHOM 00IyYeHUU cepeOpsiHOW IIIAaCTHHKU CBETOM OHa MpuobpeTaet nmoreHnuan 3,3 B.
Haiitu nymHy BOJHBI M SHEPTHUIO MAAAOMUX (POTOHOB, K KAKOMY JHMANa30HY OTHOCUTCS JJIMH BOJIH OTHOCHUTCS
3TO u3NydeHue?

19. OnpenenuTe nepuobl BpalieHus SJIEKTPOHA Ha MepBhIX TpeX bopoBckux opOuTax.

20. ITnockoe 3epkaiio nopopaunBaroT Ha yroi 250. Ha kako#l yroa noBepHeTcs OTpaK€HHbIN OT 3epKajia
my4?

21. 1Ba 3epkana o0pa3yroT ApYT € IpYroM yros MeHbluit yem . Ha oHO U3 3epkai maaaer jJy4 CBera,
JeXKaLMH B IJIOCKOCTH, MEPIEHAUKYISIPHON K peOpy yria. JlokaxuTe, 4TO yros OTKJIOHEHHS 3TOro jydya OT
NepPBOHAYAILHOTO HAPABJICHUS MOCIIE OTPaKEHHsI OT 000MX 3€pKajl HE 3aBUCUT OT yIJla MajIeHusl.

22. JIyu cBeTa majaeT Ha TUIOCKYIO TPaHUILy IBYX CpeJl C mokazarensiMu npeidomiienus N1 u  n2. Ceer
YaCTUYHO OTPa)Kaercs, YaCTUUHO nIpenomisiercs. Onpenenure, Npu KakoMm yrie naaeHus OTpaXeHHbIN JTyd
NEPIEeHIUKYIIAPEH K IPEIOMIECHHOMY JIydy.

23. IIpuzma ¢ npenomistomumM yriaoM 600 U3roToBieHa U3 CTEKIA ¢ IOKas3aTeseM npesnomiieHus 1,75.
[Ipu kaxoMm yriie majeHus CBeTa Ha OJIHY U3 IPaHel BBIXO/ JIy4a Yepe3 BTOPYIO IpaHb CTAHOBUTCSI HEBO3MOKEH.

24. PaccrosiHMe OT TOYEYHOIO MCTOYHHMKA CBETA JO BOTHYTOI'O 3€pKaja [Ba pajuyca KpHUBHU3HBI
3epKayia, TOYEeUHBI MCTOYHMK HAXOJIWUTCA HA IJIaBHOM ONTHYECKOW OcH 3epkana. e pacrnonokeHo ero
nzobpaxkenue. [loctpouts xo1 aydei.

25. TloctpouTh H300paKE€HUE CBETSIICHCS TOYKH, PACIOIOKEHHOW Ha TJIABHOM ONTHYECKOW OCH
BBIITYKJIOTO 3€pKajia, €ClIi MOJ0KEHUs ONITUYECKOr0 LIEHTpa 3epKajia, ero mnoioca 1 poxkyca u3BeCTHHI.

26. Kak Hamo WM3MEHHUTh PACCTOSHHUE MEXIYy CcOoOuparoliel JMH30H U TPEeIMETOM, YTOOBI €ro
n300pa’keHNe YMEHBIIMIOCh B TPH pa3a, €cid M3HAYaJIbHO JIMH3a JaeT M300paKeHHue MpeMeTa, paBHOE €ro
pasmepy. OnTuyeckast Cuiia JIMH3bI 8 TUONTPUI.

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

28. Haiitu BeICOTY mpeamera h, ecnm BbICOTa 4YETKOro u3oOpakeHust mpeamera HI, a B ciydae
nepeMeIeH s 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 cOOMparolel JIMH3bI ¢ GOKYCHBIM paccTosiHueM 0,2 M.

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



00BEKTHBA.

7.4.3. IlpumMepHbIe TEMBI KypCOBOU paboThI (TIpoeKTa) (MIPU HATUIHUH)
KypcoBsie mpoeKkThI(paboThl) y4eOHBIM IJIAHOM HE TIPETYCMOTPEHBI.

7.5. Metonudeckue MaTepHalbl, ONpEAeSIoNUe MPoLeypbl OIICHUBAHUs 3HAHHUM, YMEHUN, HABBIKOB U (UJIH)
OTbITa TPO(ECCHOHATBHOMN EATETBHOCTH, XapaKTEPU3YIOIIUE STarbl (POPMHUPOBAHUS KOMIIETCHIIUN

[Ipouenypa

IIPOBEACHUA

MIPOMEKYTOUHOMN

arrecranuu

TEKYILEro

KOHTPOJIS

YCII€BACMOCTHU

pernamentupyetrcsi [lonokeHneM O TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M IPOMEXKYTOUYHOM aTTecTaluu
oOy4aroruxcs 1o nporpammam Beiciiero oopazosanus CIIOIACY.
[Tpouenypa oueHuBaHus (GOPMHUPOBAHUS KOMIETCHIIMA TPU MPOBEACHUH TEKYIIETO KOHTPOJIS
npuBeaeHa B myHkre 7.2 PII/I.
TumnoBble KOHTPOJILHBIC 33JJaHUS WM UHBIE MaTepHUAJIbl TEKYILEro KOHTPOJIA MPUBEIEHBI B IMMyHKTE 7.3

PTIJT,.

[TpoMexxyTodHast aTTeCTANMS 110 TUCIUTUTMHE TPOBOAMUTCS B (DOpME 3aueTa ¢ OIEHKOM.
3aueT ¢ OILIEHKOM BBICTABISETCS 10 UTOraM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.
TumnoBble NMpakTUUYECKUE 3aaHUs I IPOBEACHHS MPOMEKYTOYHOW aTTECTAIlMU TIPUBEACHBI B TYHKTE

7.4.2 PII.

7.6. Kputepun onieHuBaHus cOOPMUPOBAHHOCTHA KOMITETCHIIMM MPU MTPOBEACHUH IPOMEKYTOUHOM aTTeCTaI[uu

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.
Kommereniun He Kommerenmn Kommerenun Kommerenmn
c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. chopMUpPOBaHbL.  [copMupoBaHbl. 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 HEJIOCTaTOYHOE - 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 MIPAKTHIECKOE MPAKTHYECKOE 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 BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU 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 3auay.
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
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

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

OreHKa «XOpOLI0»/«3a4TE€HOY» BBICTABIISIETCS, €CIIM CpeHee apu(PMETUUECKOe HAXOAUTCS B UHTEpBAJIE
ot 3,5 no 4,4.

O1ieHKa «yI0BJIETBOPUTEIHHOY/ «3aU4TEHOY» BBICTABIIACTCS, €CIIA CpeAHEe apu(PMETHIECKOE HAXOUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecrneuyeHue TUCIHIJIMHBI (MOLYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILISIPOB/IIEKTP
oHHEIN aapec DBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

Hykanosa I'. ., Kapnosa I'. B., barmacaposa O. B., [Ipukiannas ontuka. Yacts
1 |2, B. m.: Marepuansl npegocraBieHbl L{eHTpanbHON TOpOACKON OHOIHOTEKON ObC
M. B.B.Masitkosckoro, 20152014

Hykanosa I'. U., Kapnoa I'. B., barmacapoa O. B., [Ipukiangnas ontuka. Yacte
2 |1, b. m.: Marepwuasbl npenocraBieHbl LleHTpaibHON TOPOJCKO# OUOIHOTEKOM 9BbC
M. B.B.Masikosckoro, 20152013
3 MemkoB WM. H., YupukoB b. B., DnexkrpomarnutHoe mnoie. Yacte 2.[ http://www.iprbooksh

DJIeKTpOMAarHUTHBIC BOJHBI M oNTHKa, , 2014 op.ru/28924.html
4 Jleryta C. H., Hakak A. A., Kypc ¢pusuku. Ontrka, Openoypr: Openoyprckuii | http://www.iprbooksh
rocymapcTBeHHbIN yHEBepcuTeT, DBC ACB, 2014 op.ru/30111.html

JlonmoJHUTEIbLHAS JIUTEPATYPA




1 Oxonomosa JI. H., Yepenenkas E. b., ®usuka. Temsr 1-4. DnektpuyecTBo u

mar"getusM, Mocksa: Mzparenscknii Jlom MUCuC, 2015 9bC

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

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/
DnektpoHHas oubnuorexa 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
cr. npenox.  E.B. Kynunnckas

[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.

IIpencenarens YMK k.T.H., nouent U.N. Cyxanosa
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