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1. Ilesm um3aga4yu M3y4YeHUs TUCHUILINHBI
1.1 Heab AUCUMNIMHBI

JlaHHas NMCUMIUIMHA CTAaBUT CBOEH LIEJIBI0 HM3YYEHUE 3aKOHOMEPHOCTEW H3IIy4YeHHUS,
MOTJIOIIEHUS] M PACIpPOCTpAaHEHHUS CBeTa, (HOpMUPOBAHHE MPEICTABICHUA O JIBOMCTBEHHON
IIPUPOJE CBETA, MNPOSBIIOIICHCS Yepe3 CBOMCTBA JJIEKTPOMATHUTHBIX BOJH M KBaHTOB
AJIEKTPOMArHUTHOTO TOJIS — (POTOHOB.

1.2 3amaum ocBOeHUSA TUCHMILIUHBI

OCHOBHBIC 321241 TUCLIUTUTUHBIL:

— c(OpMHPOBATh Y CTYJICHTOB IPEJICTABICHUE O (PM3MUYECKOI ONTHKE KaK MaTEMaTHYECKOM
00001IeHUN HAOMIOICHHH, TPAKTUYECKOTO OIbITa U AKCIEPUMEHTOB, B KOTOPBIX HPOSBIISIOTCS
3aKOHOMEPHOCTH M3ITy4YCHHUS;

— M3Y4YHUTh MPOLIECCHI OTPAYKECHUS, OTJIOLICHUS U PacIipOCTPAHEHHUS CBETA,

— M3Y4YUTh NPUHIUIBI pa0OThI ONTHYECKUX YCTPOICTB;

— OCBOUTbH TEXHUKY IPOBEJICHUS ONTUYECKUX M3MEPEHUI U UCCIICIOBAHUI.

1.3 MecTto mucuMnauHbI (MOAyJIs) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

HucummuinHa «OnTukay SBISETCS KOMIIOHEHTOM O0IIero Kypca (HU3MKH W BXOIUT B
0a30Byl0 4acTh MaTeMaTHYEeCKOTO M ECTeCTBEHHOHAY4YHOro IwKia. HeoOxoauMeiMu
NPENOChIIKAMHM Ul YCIIEHIHOTO OCBOGHHUS Kypca sBISeTca cienyromee. B mukie
MaTeMaTUYECKUX TUCIUIUIMH: 3HAaHHE OCHOB JIMHEHHOM anreOpbsl 1 MaTeMaTU4ecKOro aHaju3a,
yMeHue audQepeHpoBaTh U HHTETPUPOBATH, PA3NIOKUTh QYHKUUIO B psan Teinopa, pemars
npocreiinme audpdepeHuanbHble  YpaBHEHUs, BIIAJCTh DJIEMEHTaMH BEKTOPHOTO aHajH3a,
BKJIFOYAsi XOpolllee TOHUMaHue UHTErpaibHbIX TeopeMm Octporpajackoro-I'aycca u Crokca.

B mukne o6medu3nyeckux IUCHMILIMH HEOOXOAMMBIMU TPEANOCHUIKAMU SIBIISIOTCS
3HAaHUE OCHOB KJIACCHYECKOW MEXaHUKH, MOJIEKYJIIPHON (PU3UKHU, HIIEKTPUYECTBA U MarHeTH3Ma,
AHAJIMTUYECKOU T€OMETPHH.

B cBow ouepenp, paznensl Kypca «OnTHKay SIBISIFOTCS. OCHOBOHM Ul M3y4Y€HUs
OOIIETEXHUYECKUX M HHKXCHEPHBIX IUCLHUIUIMH, TaKMX Kak «OCHOBBI aTOMHOHN (HU3UKNY,
«OcHOBBHI siiepHON PU3NKNY, «brodusnueckne 0CHOBBI )KUBBIX cucteM (brodusnka)» u npyrux.

1.4 IlepeyeHns NJIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHs N0 AUCHUILVINHE «OnTHKAY,
COOTHECEHHBIX € IVIAHUPYEMbIMH pe3y/JIbTaTaMH OCBOeHHs 00pa3oBaTeIbHOI
NporpaMmmbl

[pouece m3yuenus tucuuIunHbl «OnTHKa» HanpasiieH Ha popmupoBanue komrereHmii OITK—1.

No Nupnexc Conepxanue B pesynbrate nzydeHus: yaueOHON TUCIUITITMHbI
I r'{ KOMIIET | KOMIETESHINH (WK e& 00yJaroIuecs TOJKHBI
| ennum YaCTH) 3HAThH yYMeThb BJIA/1E€Th
1. OIIK-1 | Cnocoben npuMeHsATh | OCHOBHBIE OrnuchIBaTh, Hagbikamu
0a30Bble 3HAHUS B | 3aKOHBI (PU3HKO- O0BACHATH 1 | mpuMEHEHUs
obnactu ¢u3MKo- | MaTeMaTuyecku | IPUMEHATH 3HAHUA | Ga30BBIX
MaTeMaTUYeCKuX U | X u (wm) | B 001acTH! | 3HanwMit B
(MM) eCTeCTBEHHBIX | €CTECTBEHHBIX ¢u3nko- obnactu
HayK B cdepe cBoell | HayK MATCMaTHICCKUX | (hU3HUKO-
npohecCHOHATLHOM 1 (mmn) | mMaTematHueck
JEATEIIbHOCTH CCTECTBCHHBIX ux u (W)
HaYK B cepe | ecrecTBEHHBIX
cBOEi HayK B cdepe




Ne Nunexc Conepixanue B pesynbrate u3yueHus: yaeOHOM TUCITUTUTMHBL
H.r_l. KOMIIET | KOMIETSHINH (MK e& 00y4aroIuecs TOJKHBI
CHIINU 4acTH) 3HATh yMeTh BJIAJIETH
npodeccHoHaIbH | CBOCH
Oif esATeNIbHOCTH | TIpodeccuoHa
bHOU
JeSITeIbHOCTH
2. CTpPyKTYypa U coJep:KaHue TUCHUILIHHBI
2.1 PacnipeaesnieHue TPy10€éMKOCTH TUCHMIIJIMHBI 10 BUAAM padoT
OO6mas TpyA0EMKOCTh TUCUMIUIMHBI cocTaBiser _ 5  3ad.en. (__180 4acoB), UX
pacrpeiesieHue 1o BugaM padoT MPeCTaBICHO B TAOIUIIE .
Cemectpsl
Bun yueGHO# paboThI Beero (gacer)
4acoB 3
KonraktHasi paboTa, B TOM 4ucJIe: 106,3 | 106,3
AyauTOpHBIE 3aHATHSA (BCEro): 96 96
3aHATUS JEKIUOHHOTO THUIIA 32 32 - - -
JlabopatopHble 3aHITHS - - - - -
3aHsATHUS CEMUHAPCKOI0 TUIMA (CEMUHApHI, 64 64 i i i
MPaKTUYECKUE 3aHSATHUS)
WNnas koHTakTHas padora: 8,3 8,3
Kontpons camocrosrensHoit padotsr (KCP) 8 8
[Ipomexyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTeibHasi padoTa, B TOM YucJIe: 49 49
Kypcosas paboma 4 4 - - -
IIpopabomka yuebHoeo (meopemuuecko2o) mamepuand 28 28 - - -
Buinonnenue unousudyanvuvix 3a0anutl (n0020mosKa 17 17 i i i
co0OWeHull, npe3eHmayuii)
IToaroroBka K TeKy1eMy KOHTPOJIIO 11,8 11,8 - - -
KoutpoJs: 26,7 26,7
[ToaroroBka k 3K3aMeHy 35,7 35,7
qac. 180 180 - - -
B TOM 4HcJje
OO0mas Tpy10eMKOCTH KOHTAKTHAS paGoTa 106,3 | 106,3
3a4. e/l. 5 5

2.2 CTpyKTypa IMCHUIIHHBI:

Pacripenenenue BuoB yueOHOM paOOTHI M UX TPYIOEMKOCTH IO pa3/ieiaM JTUCITUTUIAHBL.
Paznensl qucuumuHel, n3ydaeMeie B4 cemectpe (0 cmyoenmos OD0):




KonunyecTBo yacos
Ne AypnutopHas
paszne HaumenoBanue paznenos CamocrositenbHas
A Bcero pabora pabora
J 113 JIP
1. |IIpeamer u 3amauu pusmueckon 6 5 4 10
ONITUKHU
2. |[longpu3zanus ceeta 34 6 12 10
3. |HuTepdepenmus ceera 22 6 12 5
4. |dudpaxus cBeTa 23 4 10 5
5. |'eomerpuyeckas ONTHKA 22 2 10 5
6 |[ducnepcus cera 23 4 8 5
7  |KBaHTOBas ONTHKA 22 4 4 7
8 |Henuneiinas ontuka 34 4 4 2
Bcezo: 32 64 49
2.3 Conep:xanue pa3iei0B TUCHHUILINHBI:
2.3.1 3aHATHSA JTeKIIHOHHOT0 THIIA
Ne HanmenoBanue Conepoame pasiena dopma TeKyIIero
paszznena KOHTPOJIS
1 2 3 4
1. |Ipenmer u [Tpenmer u 3ana4un HU3UYECKON ONTHKH, €€ OtBeThl Ha
3a/1a4u MECTO Cpe/iu APYTuX (PU3NIECKUX HAYK. KOHTPOJIbHBIE
¢buzngeckoi OnexTpoMarHuTHas npupoja csera. lllkana Bomnpockl (KB) /
OTITUKHU AJIEKTPOMArHUTHBIX BOJIH. CTPYKTypa BBITIOJIHEHHE
3JIEKTPOMArHUTHOM BONHBL. [lomspusanus [PaKTUYECKUX

AJIEKTPOMArHUTHHIX BOJIH. Cepuueckue
3JIEKTPOMArHUTHBIE BOJIHBL. [ 1OTHOCTH
[IOTOKA HEPrUU U INIOTHOCTh UMITYJIbCA
9JIEKTPOMATrHUTHBIX BOJIH.

3amanwmii (I113) /
tectupoBanue (T)

2. |lonspu3zamus
cBeTa

OTtpaxxeHue U mperomMiIeHue
AJIEKTPOMAarHUTHBIX BOJIH Ha TPAHULIE
paszena AByX JUAIEKTPUUECKUX CpPel.
®opMyinsl DpeHets 1 OTPAXKEHHBIX U
IIPEJIOMJIEHHBIX CBETOBBIX BOJIH. 3aKOH
Bbprocrepa. [1onHOE BHYTpEHHEE OTpAKEHUE

cBera. 3akoH Maimoca. /[BoiiHoe

KB/II3/T




JIy4elnperoMIICHHUE.

WnTepdepenius
cBeTa

Wutepdepennus ceeta. Cynepno3uius
KOTE€PEHTHBIX 3JIEKTPOMAarHUTHBIX BOJIH.
[Tonyuyenne uHTEPPEPEHIIMOHHON KapTUHBI.
WuTepdepeHIys 21eKTpoMarHuTHBIX BOJH B
JIIEKTpUdecKkoi cpene. Ilonsatue o
rosiorpaguu.

KB/II3/T

Hudpaxius cBera

[Tpunnun I'oirenca-Openens. Meroy 30H
@penens. Audpakuus Openens, qudpakuus
@paynrodepa. udpakunonnas pemierka.

KB/II3/T

I'eomerpuueckas
ONTHKA

I'eomerprueckas onTuka Kak
IIPEACIIbHBIN CIydall BOJTHOBOW ONTHUKH.
[TocTpoenne n300pa>keHH B ONTHYECKUX
cucremax. AGeppamuy ONTHIECKUX CUCTEM.
[Tpocreiimme onTHYecKue NPHUOOPHI.

KB/II3/T

Hucnepcus ceera

[Tornouenue u paccessHue CBETA B
BemiecTse. Jlucnepceus ceera.

KB/II3/T

KBanroBasg
OIITHUKA

TennoBoe n3ny4yeHue. 3aKOH TEIIIOBOTO
n3nydenus: Kupxroda. 3akoHbl n3mydeHus
gepHOTo Tena. PoTornekTpudeckuit 3P PexT.
KBanToBas nmpupoja csera. Jlasepsl.

KB/II3/T

Henuneiinasg
OIITHUKA

I'eneparysi rapMOHUK, caMO(OKYCHPOBKA
CBETa.

KB/II3/T

2.3.2 3aHATHA CEMUHAPCKOIO THUIIA

BapuanTel nmpaktudeckux 3amgaHuil 6epyrcs u3 3amauHuka Mpomo W. E. 3amaum mo oOmieit
¢uzuke M.: BUHOM. Jlaboparopus 3Hanuii, 2007

HaunmenoBanue TemaTuka MpakTUYECKUX 3aHITUI dopma TEKyIIEro
paszznena (cemHnHapoB) KOHTPOJISt
2 3 4
1.Bxonnoii koutposnb |(MHauBuayanbHble 3azaHus a8 kaxjaoro|lIpoBepounas
3HAHUHN CTyJICHTa KOHTpOJIbHas paboTa
Meroasl  mosydeHuss — noJisipu3oBa”Horo|lIposepouHas
cera. 3akoH bproctepa, 3akoH Maitoca. KOHTpOJIbHAS
CreneHp noasipusalu CBeTa pabora,  mpoBepka

2.Ilonspusanus ceera

3amauu 15 peuienus B ayautopuun: Ne 1.2.3,
1.2.6,1.3.4,1.3.5,
Ha mom: Ne 1.2.9, 1.3.7 (§ 1.1, . 1, cTp. 23,
§ 1.3, ctp. 26-27)

JOMalIHCro 3aJaHHuA.

3.UHTepdepenius ceta

OnbIThI Openeuns, OIIBITHI IOwnra.
WnTepdepenius B TOHKUX TJICHKAX.

3anauu Juist pemieHus B ayautopun: Ne 2.1.1,
2.1.2, 2.1.6 (§ 2.1, ctp. 32-33) Ha mom: Ne

2.1.5,2.1.7 (§ 2.1, tn.2, c1p. 33, c1p. 34)

IIpoBepouHas
KOHTPOJIbHAS
pabora,  mpoBepka
JIOMAIITHETO 3a/JaHHUsI.

4. ludpakuus ceera

Hudpaxims ®penens, TuQpaKus
O®paynrodepa.

3anauu aus peweHus B ayauropun: Ne 2.3.1,
2.3.2(§ 2.3, ctp. 47-48)

Ha nom: 2.3.3 (§ 2.3, ctp. 48)

IIpoBepouHas
KOHTPOJIbHAS
pabora,  mpoBepka
JIOMAIITHETO 3a/JaHHUs.

5.Jlucnepcus cBeta

3anauu ais peuieHus B ayauropun: Ne 2.4.1,
2.4.3(§ 2.4, ctp. 51-53)

IIpoBepouHas

KOHTPOJIbHAS




Ha nom: Ne 2.4.7,2.4.8 (§ 2.4, ctp. 55) pabora,  TpoBepka
JIOMAIITHETO 3a/1aHUsl.

7.KBaHToBass omnTuka

3anaun juig pewenus B ayauropuun: § 5.1,|IIpoBepounas
cTp. 86-91 KOHTPOJIbHAS
pabora,  TpoBepkKa
JIOMAILIHETO 3a/1aHHUS.

8. Henmuneiinas onruka

3anauu juig pewenus B ayauropuu:: Ne 3.1.1,|IIpoBepounas
3.1.3 (§ 3.1, ctp. 59-61) KOHTPOJIbHAS
Ha mom: Ne 3.1.8,3.1.11 (§ 2.4, cTp. 62-61) |paboTta,  mpoBepka
JIOMAILIHETO 3a/1aHNUS.

9. Urtorosasa

KOHTpOJIbHAs paboTa

NupuBunyaneHuble 3amaHus Ui kaxzaoro|lIpoBepounas
CTyJICHTa KOHTPOJIbHAS
paborta.

2.3.3 JIaGopaTopHble 3aHATHSA

He mpenycMmoTpeHsl.

2.4 IlepeyeHb yueOHO-METOAMYECKOT0 00ecneyeHusl VISl CAMOCTOATEIbHOH PadoThI
o0yuyawmuxcs mo Jucuumnianue « Onruxa

[Tepedenpb yueOHO-METOUIECKOTO 00SCTICUCHUS JUCIIUILITUHBI

Ne Bun CPC N
T10 BBITIOJIHEHUIO CAMOCTOSITETIbHON paboThI
[TpopaboTka M .
I | reopermeckor €TOAMYECKUE PEKOMEHJIAIMH 110 OPTaHMU3aluU CaMOCTOATEIbHOM
pabotsl ctynentos, ®I'BOY BO «Ky6I'V», 2012. - 33 c.
0 Marepuaa
1. Bymenesa FO.M. Kak nmpaBuibHO HanmcaTh pedepar, KypcoByIO U TU-
IUIOMHYI0 paboThl: YueOHOe mocodue it 6akaiaBpoB [ DIEKTPOHHBIHA
pecypc]: yueb. mocobue — DnektpoH. naH. — M.: JlamkoB u K, 2016. —
140 c.
5 Pedepar https://e.lanbook.com/book/93331.
2. KysneunoB M.H. Pedeparsl, KypcoBble U JUIUIOMHBIE PabOTHI.
MeTtoauka moAroTOBKU U oopmiieHUs [ DIEKTPOHHBINA pecypce]: yueo.
nocobue — DnexTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
Bouterxanuna A.O. /lenoBble U HayuHble IPE3EHTALMH [ DJIEKTPOHHBIN
IToaroroska
S — pecypc]: yuebHoe mocodue — DnekTpoH. aaH. — M., bepnun: Jlupexr-
3| PO | Memma, 2016, 115 c.
http://biblioclub.ru/index.php?page=book view_red&book id=446660
pedepara

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOATENIbHOW paboThl OOydYaroUIMXCs M3

YHUCJIa UHBAJIMJIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbsi (OB3) npegocrapisitoTcst

B (hopMax, aJanTUPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIIPUATHSA HHPOPMALIUH:

s man ¢ HapyLIEHUsIMU 3pEHHUS

— B [1€YaTHOW (hopMe YBEINUCHHBIM HIPHUPTOM,

— B (hopMe 37eKTPOHHOTO JOKYMEHTA,

— B (opme ayamnodaiina,
Jl1st mun ¢ HapyLIeHUsIMU CITyXa!

— B meyaTHou opme,

— B (hopMe 37eKTPOHHOTO JOKYMEHTA.



J1st mun ¢ HapyIeHUs MU OTIOPHO-/IBUTaTEIbHOTO amnmnapara:
— B meyaTHou opme,

— B (hopMe 3JICKTPOHHOTO JOKYMEHTA,

— B opme ayamnodaiina.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouecce npenogaBaHus AUCHUIUIMHBI UCTIONb3YIOTCS CIEAYIOLUINE METO/IbI:

— JIEKIIWH;

— Ompoc;

— JIOMAIIHKE 3aJIaHus;

— UH/AMBU1yaJIbHBIE TPAKTUUYECKHE 3a/IaHUS;

— TECTUPOBAHMUE;

— myOau4YHas 3a1uTa Ja00paTOpHBIX padoT;

— KOHCYJIbTAallUM IIPENoAaBaTeeii;

— caMmocTrosTeNbHas paboTa CTYACHTOB (M3Y4YE€HHE TEOPETUYECKOro MaTepuaa,
MOJTrOTOBKA K Ja0OpaTOPHBIM 3aHATHUSM, BBITIOJHEHUE JOMALIHUX PAabOT M WHAWBUIYAIbHBIX
TUIIOBBIX PacyeTOB, IOJrOTOBKA K ONPOCY, TECTUPOBAHUIO U 3aUETY).

JlekMOHHBI MaTepuall COIPOBOXKAAETCS W3JI0KEHUEM pPE3YJbTaTOB COBPEMEHHBIX
HCCIIEIOBaHUM, I/1€ TO BO3MOKHO B COOTBETCTBUE C YPOBHEM 3HAHUU U MOJTOTOBKH CTYEHTOB.
Tam, Tae HE0OXOAMMO, YKa3bIBAIOTCS AHAIOTMU M JENAIOTCS CCHUIKM HAa COOTBETCTBYIOLIHE
paszaensl GU3UKH, B KOTOPHIX YKa3aHHbIE SIBJICHHUS ONMUCHIBAIOTCS 00JIee TOYHO U KOPPEKTHO.

Jlns npoBeneHus JEKUMOHHBIX 3aHATHM MOTYT HCIOJB30BaThCS MYJIbTUMEAUIHbBIE
CpPEICTBA  BOCIIPOM3BEACHMSI  aKTHMBHOI'O  COJAEPKMMOIO,  IO3BOJSIOLIETO  CIIYIIATENI0
BOCIIPUHUMATh 0COOEHHOCTH U3y4aeMOro MaTepualia, 3a4acTyl0 UIPAOIIIe PEHIaloly0 poib B
NOHUMAHUM W BOCHPHUATHH, a TaKke (OPMHUPOBAHUU NPOPECCHOHATBHBIX KOMIIETECHIIHMA.
D¢ dexTuBHOE 00CYkKIEHUE CIOKHBIX U TUCKYCCHOHHBIX BOIIPOCOB U MPOOIIEM.

Marepuan JseKuMidi ¥ CEeMHHApOB BO BpeMsi OOydeHHs 3aKperuisieTcss € MOMOILBIO
MOJIETTUPOBAHUS, B IIPOLIECCE KOTOPOTO CTYJIEHThI PACCUUTHIBAIOT 3JIEKTPUUYECKHE U MarHUTHbBIE
I10JIs1 B IPOCTBIX T€OMETPUSIX.

Bce cemuHapckue 3aHATHS MPOBOAATCS B MHTEpakTUBHOU ¢opme. [lomumo ceMuHapos,
CYILIECTBYET CUCTEMA CEMECTPOBBIX 3aJaHUM, B KOTOPOU Ka)AbI CTYACHT 3a CEMECTP JOJIKEH
camocTosiTennbHO pemnTh 40 3amau. 3aganue craetcs B (opme Oecempl C IMpenojaaBaTesieM B
CHenuaIbHO OTBEJICHHOE BpeMs (TIpreM 3aaHuil).

[Tpu peanuzanuu yueGHON pabOTHI MO0 OCBOCHUIO TUCHMILIMHBI «ONITHKa» UCHOIB3YIOTCS
COBpPEMEHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH:

-Oecena, AUCKycCHs, MO3TOBO LITYPM;

- "H(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH;

- UCCIIEI0BATENLCKUE METO/IbI B 00YUCHNUH;

- IpobaIeMHOE 0OyUeHHe.

Ha nexuun BeiHOCHTCS 0KOs0 80 % MaTepuasna U3J105KEHHOrO B IPOrpaMMe JAUCLHUILIMHBI.
OcranpHas yacTh MaTepuasa BBIHOCATCS Ul CAMOCTOSITEILHOIO M3yudeHus. B KoHIle Kaxmoro
JeKIIMOHHOTO 3aHATHA OakajaBpaM MpEAJaraloTcsl JUis BBINOJHEHHS TBOPYECKHE H
UCCIICIOBATENIbCKUE 3aJlaHusl, YIIIyOJsfolue W paclIMpsiomue JIEKIUOHHBIA MaTepua,
pa3BHUBaIOIINE MHHOBALIMOHHOE MBILIUIEHHE, a TakXe yMEHUE paboTaThb € NPUBICUEHHEM
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH. BhIOTHEHHE 3THX 3alaHUi 00CyXIaroTcs Ha
CJIEYIOIIEH JIEKIIUY UM CEMUHAPCKOM 3aHITHH.

Ha npaxktuueckux (CEMHMHApCKUX) 3aHATHUAX pPacCMaTpUBAIOTCS OCHOBBI TEOpUH,
TpeOyIoIMe CIOXKHBIX MaTeMaTHYECKUX BBIKIAJOK, PA3JIMYHbIE METOJbl PpEHICHUs 3ajad,
HauOoJiee TUIIMYHBIE U TBOpUECKHE 3a1a4u. [l 3aKperuieHns MaTepraia, paccMaTpuBaeMoro Ha
ceMMHapax, OaKajaBpbl NOTYYarOT JOMAIIHUE 331aHUS B BUJIE PsiJia 33124 U3 COOTBETCTBYIOLIMX
3aJJaYHHUKOB.



CamocTosiTenbHas padboTa 110 IUCHUIUIMHE BKIIIOYAET:
- CaMOIIOJITOTOBKY K Y4€OHBIM 3aHITHSM 110 KOHCIIEKTaM U Y4eOHOM JInTepaType;
- BBIIIOJIHEHUE JOMAILIHUX 3a/laHuH (PEIIEHNE TUIIOBBIX 33]1a4 10 ONTHKE).

ComnpoBOXJIEHHE CaMOCTOSTENBHONW pabOThl CTYJCHTOB TaKXKe OpPraHU30BaHO B
CIIeIYIOIHUX GopMax:

— YCBOGHHE, JONOJHEHHWE W BHHKAHHME B pa3OupaeMble paslesbl AMCUUIUIMHBI TPU
IIOMOUIM 3HAHUI TMOJY4YaeMbIX IO CPEACTBAM H3Y4YEHHMs] PEKOMEHIYEMOH JIMTepaTypbl M
OCYIIECTBIISIEMOE ITyTEM ITOATOTOBKH UHIMBUYaJIbHBIX JI0KJIA/10B;

— KOHCYJIbTAIlMM, OPraHW30BaHHBIC JJIsI Pa3bsCHEHUs MPOOJEMHBIX MOMEHTOB IIpHU
CaMOCTOSITEIbHOM M3YYEHHUHU TEX WJIM MHBIX aCIEKTOB Pa3JesIOB ycBauBaeMoW MH(OpMaIu B
JUCLIUIUINHE.

OcHoBHBIE 00pa30BaTelIbHBIC TEXHOIOTHH, UCTIONIb3YEeMbIe B Y4eOHOM ITpoliecce:

— JIEKLIUH € TIPOOJIEMHBIM U3JI0KECHUEM;

— 00CyXIeHHE CJOXHBIX M JUCKYCCHOHHBIX BOIPOCOB M MpPOOJIEM M pa3perieHue
poouem;

— KOMIIBIOTEpHBIE 3aHATHUSI B PEKMMaX B3aMMOJECHCTBUS «IIPENOAABaTENb — CTYACHTY,
«CTYAEHT — IIPENO/IaBaTENbY, «CTYJEHT — CTYACHT»;

— TEXHOJOTMH CMEIIAaHHOTO OOYYeHMS: IAMCTAHIMOHHBIC 3aJaHUs W YNPaKHCHHS,
COCTaBJIEHHE TJIOCCAPUEB TEPMUHOB U ONpeAeTeHUH, TpymmnoBbie MeTtoabl Wiki, MHTEpHET-
TECTUPOBAHUE U AHKETUPOBAHUE.

WHuTepakTuBHBIE 00pa30BATENIBHBIE TEXHOIOTUH, UCIIOIb3YEMBIE B Ay IUTOPHBIX 3aHATUSAX:

— TEXHOJIOTUS Pa3BUTHUS KPUTUUECKOTO MBIIICHUS;

— JIEKLIUH € TIPOOJIEMHBIM U3JI0KECHUEM;

— HU3y4YeHME U 3aKpelUIeHWE HOBOrO Marepuana (MCIONb30BaHME BOIIPOCOB,
CoxkpaTtuueckuii Auanor);

— 00CYyXJ€HUE CIIOKHBIX U JHCKYCCHOHHBIX BOIIPOCOB U MpobieM («3aiiMH TMO3UIUIO
(11Kana MHEHU)», IPOCKTUBHBIEC TEXHUKH, «OJIMH — BIBOEM — BCe BMeCTe», « CMEHU MO3UIUIOY,
«Jluckyccust B CTHIIE TEIEBU3MOHHOTO TOK-IIOY», 1€0aThl, CAMIIO3UYM);

— paspemenue npodieM («/lepeBo pemeHuii», «Mo3roBoii ITypm», K AHAIN3 Ka3yCOBY);

— TBOPYECKUE 3a/1aHUs;

— paboTa B MasbIX Ipynmnax;

— TEXHOJIOTUSI KOMIIBIOTEPHOI'0 MOJIEIMPOBAHUS YUCIIECHHBIX PACUETOB.

[IpoBenenne Bcex 3aHATHN Ta0OPATOPHOTO MPAKTUKYyMa MPEIyCMOTPEHO B Kiacce
CHa0’)XEHHOM BCEM HEOOXOJMMBIM OOOpPYJOBAHHEM U KOMIBIOTEpaMH ISl 3(PPEKTHBHOTO
BBITIIOJIHEHUS] COOTBETCTBYIOLUX JJAOOPATOPHBIX padoT.

[To wrToram BBINOJHEHUS KaxI0W 1abOpaTOpHON pabOTHl CTYACHT HPEAOCTAaBISET H
3alMIIaeT pa3paboTaHHYIO MpPOrpamMMy YHUCIEHHOTO MOJEIMPOBAaHUS U pacuera, NpUYEM B
Oecene ¢ mpemnojaBaTe’eM JOJDKEH INPOJEMOHCTPUPOBATh 3HAHHME KAaK TEOPETUYECKOTO U
HKCIEPUMEHTAIBHOTO MaTepHuajia, OTHOCAMIErocs K pabdoTe, Tak W HEOOXOAWMBIX IS
MPAaKTUYECKOHN pean3aiuy paboThl KOMIIBIOTEPHBIX TeXHONOTHH. [locne 3amuTsl 1abopaTopHOH
paboThl CTylEHT 00si3aH TNPEIOCTaBUTh OTKOPPEKTHPOBAHHYID M  ONTHUMHU3UPOBAHHYIO
MPOTPaMMHYI0 pa3paboTKy B (hopMaTe NCIOIB30BAHHON KOMITBIOTEPHON CUCTEMBI.

JononuurenbHas popma KOHTPOIISt 3PPEKTUBHOCTH YCBOCHHUSI MaTepraia 1 mpuoOpeTeHus
IIPAKTUYECKUX HaBBIKOB 3aKJIKOYAECTCd B OTKPHITOM HMHTEPAKTUBHOW 3alIUTE J1IAOOpPaTOpHOM
paboThI Ha YCTHOM BBICTYIUICHUH TI€pe]l Ay AUTOPUEH COKYPCHHUKOB.

ComnpoBOKICHUE CAMOCTOSTEILHOIN PabOThI CTYAE€HTOB TAK)KE OPTaHU30BAHO B CIIETYIOLINX
dbopmax:

— YCBOCHHE, JIOTIOJIHEHNE U BHUKaHHUE B pa3OupaeMble pas/ielibl JUCIUTUITMHBL TPU TOMOIIU
3HaHUH [10JIy4aeMBbIX 110 CPEACTBAM U3YUEHHUS PEKOMEHYEMOM JIUTEpaTyphl U IyTEM MOJATOTOBKU
JIOKJIaJIOB;

— KOHCYJIbTAIliM, OpPTraHW30BaHHbBIC ISl PA3bsICHEHUS MPOOJEMHBIX MOMEHTOB IIPH
CaMOCTOSITEIbHOM M3YYEHHUH TEX WM MHBIX aCIEKTOB pa3/esioB yCBaMBacMoOW MH(pOpMaluu B
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JUCLUIIINHE.
Jnst i ¢ OrpaHU4EeHHBIMM BO3MOXKHOCTSIMH 3/I0pPOBbsl IIPEAYCMOTPEHA OpraHU3aLMs

KOHCYJIbTallMi C UCIIOJb30BAHUEM DJIEKTPOHHOM MTOYTHI.

4. OueHOYHbIE CPEICTBA Il TEKYIIEro KOHTPOJIS yCIIeBAeMOCTH U IIPOMEKYTOYHOM
arTecTalnu

@DoHJ1 OLICHOYHBIX CPEICTB JUCHUIITUHBI COCTOUT U3 CPEICTB BXOAHOTO KOHTPOJISI 3HAHUI
(Mo paHee M3y4YEHHBIM JUCHUIUIMHAM), TEKYIIETO KOHTPOJISI BHIMOJHEHUS 3a/IaHUM (CM. CIIMCOK
MPAKTUYECKUX padoT), CPEACTB Ui TMPOMEKYTOYHOW (TECTHI) M WTOTOBOM aTTeCTalluu
(?K3aMeHa):

OrieHKa yCcrieBaeMOCTH OCYIIECTBIISIETCS 110 PE3yJIbTATAM:

- CaMOCTOSITEIILHOTO BbINOJHEHUS JoMaiiHuX 3aaanuii u JICP;

- YCTHOT'O OMpOCa BO BPEMsI CEMUHAPCKUX 3aHSATUH;

- KauecTBa BHIIIOJIHEHHOTO WHIUBUIyaJIbHOTO CEMECTPOBOTO 3a/IaHUsI U YCTHOTO OIpoca
IIPU €T0 3aIUTE;

- paboTBI CTYyIEHTa BO BPEMS KOJUIOKBUYMa;

- KOHTPOJBHBIX pa0dOT M KPATKOBPEMEHHBIX (DPOHTATBHBIX TECTOB;

- OTBETa HA PK3aMEHE (U1l BBISIBJICHUS 3HAHUS M IOHUMAHUS TEOPETUUECKOTO MaTepraia
JACIIMTUTNHBI ).

TEKYIIMA KOHTPOJIb: COCTaBICHUE U 3aIMTa OTYETA MO BHIMOJIHIEMBIM JIA0OPATOPHBIM
paboTaM TpaKTHUKyMma,; NpPOBEpPKa CaMOCTOSITEIBHO BBITIOJHEHHBIX 3amaHuii. OTBETHl Ha
KOHTPOJIbHBIE U JIOMOJIHUTENbHBIE BOMPOCHI 110 COOTBETCTBYIOIIUM pa3jiesiaM JUCIUTIINHBL.

UTOTOBBIN KOHTPOJIb: 2 3aueTa, SK3aMEH.

4.1 ®oHA OLIEHOYHBIX CPEACTB JJIsl IPOBeIeHUsl TeKylIell aTTecTauuu
KoHTpoJibHbIe BONPOCHI 110 y4eOHOM nmporpamme
1. B ueM 3akiroyaeTcs 3aKOH IPEIOMIIEHUS CBeTa?
2. Ot 4ero 3aBUCHUT BEJIMYMHA KaXYILIErocs MOJIHATUS IpeIMeTa, pacCMaTpUBAEMOIO 4epes
CTEKJ0?
UYro Ha3bIBaETCA NPEIEIBbHBIM YIJIOM ITOJIHOIO BHYTPEHHETO OTPaXEHUS?
Kak 3aBucHuT 1okasaresb peJoMIIEHHs pacTBOpa OT KOHLIEHTpauuu?
Kak ycrpoena 3purenbHas Tpyoa?
Urto Ha3bIBACTCS YBEIIMICHHEM ONITHYECKOUN TPYOBI?
Yo HA3BIBAETCS MOJIEM 3PEHUS TPYOBI?
Yewm ornmyaercs 3putenbHas Tpy6a Kemsepa ot tpyOs! ["anunes?
. Uro takoe aneprypHas quadparma’?
10. Yro Takoe uucnoBas aneprypa’?
11. B ueM 3akitouaeTcst yci0BUE CUHYCOB?
12. Yem oTnnuaeTcs arnoxpomar oT axpomara?
13. KakoBO yCTpOICTBO OKYJIIPHOI'O MUKpOMETpa?
14. B yem cocTouT siBIeHUE HHTEpPEpEHIINH cBeTa?
15. JlaiiTe onpenencaune nHTEpHEPEHITHUH.
16. Kakue BOHBI Ha3bIBAIOTCS KOrepeHTHBIMU? Kak GpopMyIupyroTcsl yCIOBUSI KOT€PEHTHOCTH
JBYX BOJIH.
17. Kak BbIYMCIIAETCS CyMMapHasi MHTEHCUBHOCTD IIPU HAJOXEHUM JIBYX MOHOXPOMAaTHYECKUX
BOJIH OJINHAKOBOM YaCTOTBHI, OJISIPU30BAHHBIX B OJIHOM M10cKOCTH?
18. IIpn KakuX yCIOBHSAX BO3HMKAIOT M KaK PACCUMUTHIBAIOTCS Min M Max MHTEHCHUBHOCTH IPH
UHTEepPEPEHIINH IBYX BOJIH?

o
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19. Iloctpoiite xon nyded B cxeme HOHra, paccunmtaTh pa3HOCTb XOJa JIyded M ILIMPHUHY
UHTEPPEPEHIIMOHHOHN TOJIOCHI.

20. IToctpoiite xon my4eil B Ounpusme @peHens, BeIBeAUTE (POPMYIIBI Ui pacdera IIUPUHBI
UHTEPPEPEHIIMOHHOM MOJIOCH U MAaKCUMAJIbHOTO YMCIIa HHTEP(PEPEHIIMOHHBIX TOJIOC.

21. IlpuBenuTe ONTHUYECKYIO cxeMmy HHTepdepomerpa MailkenbCcoH, O0BSICHUTE MPUHIMII €ro
JNEUCTBUA.

22. JInsi 4ero uCronab3yrTcs HHTEPPEPOMETPHI?

23. B ueM 3axutouaercst npuHuun [roiirenca - @penensa?

24. Yem omimmyaercs audppaxiun Openens ot qudpakunu OpayHrodepa?

25. Kak ¢opmynupyercsi ycaoBHe BOZHUKHOBEHUSI MAKCUMYMOB M1 MUHUMYMOB TIPU JTU(PPAKIUU
CBETa Ha LIenu?

26. Kak BnusieT mMpHuHa eI Ha JUPPaKINOHHYIO KapTHHY ?

27. Kak mocTpouTh BEKTOPHYIO TUArpaMMy IJisi ONpeAeTIeHUN aMIUIUTY bl KoJieOaHui B cirydae
audpakiuy oT menu?

28. UYro mpencraBisieT coOoi IUpPAKIMOHHAS pEIIeTKAa, JaTh OMNpeesieHHE MapamMeTpoB,
XapaKTepU3yIuX JTUPPAKIMOHHYIO pemeTky? (MOCTOSIHHAsA, NepuoJ, pa3peraromas
CIOCOOHOCTB, YIII0Bask ¥ TMHEWHAS TUCTIEPCHS).

29. Kak BoITIsAUT TG paKkIMOHHAS KapTUHA TpU Tudpakuny Ha pemeTrke? /lath kauecTBEHHOE U
KOJIMYECTBEHHOE OMMCAHHUE.

30. Kakast cBs3b CyliecTByeT Mex 1y Audpaxiueid u nuatephepenuueit?

31. Kakoii cBeT Ha3bIBaeTCs IIJIOCKOIOJIIPU30BAHHBIM?

32. B uéM cOCTOMT SIBJIEHUE IBOMHOIO JTyUYEIPEIOMIICHUS?

33. Yro Takoe onruyeckas ocb?

34. Kakue mI0CKOCTH B KPUCTAJLIE HA3bIBAIOT IJIABHBIMU?

35. IloyeMy MHTEHCUBHOCTb CBETA IPONOPLMOHAIIbHA KBAJPaTy aMIUIMTYAbl BEKTOpPA E?

36. Kak ¢popmynupyercst 3akoH bproctepa?

37. Kakue cymiecTBytoT CriocoObl MOTY4YSHHS IJI0CKOIOJIIPU30BAHHOTO CBeTa?

38. Kakue BeniecTBa Ha3bIBAIOTCS ONTUYECKH aKTUBHBIMU?

39. Uem oTiinyaeTcs IMNTHYECKH NOJISIPU30BAaHHBIN CBET OT JIMHEIHO MOJISPU30BAHHOIO?

40. Kak n3rotaBnuBaetcs npu3Ma HUKOJIS U B yeM 3aKitoyaeTcst MpUHIMI ee padoThI?

41. Kakue MaTepuaibl IPUMEHSIOTCS ISl U3TOTOBJIEHUS MTOJISIPOUI0B?

42. Kakue KpucTaibl Ha3bIBAIOTCS MOJIOKUTEIBHBIMU, & KAKUE — OTPULIATEIIbHBIMU?

43. YeM oTaMyaeTCs CHEKTPaIbHasi CBETUMOCTD T€Ja OT UHTETPAJIbHON?

44. Yrto Ha3pIBaeTCs KOIPPUIIMEHTOM MMOTIIOMICHHUS Tena?

45. Kakoe Teno Ha3bIBaeTCsl a0COIIOTHO YEPHBIM U KaKOe CepbiM?

46. B uem cyTtb 3akoHa Kupxroga?

47. U3noxuTe NepBblil 1 BTOPOH 3aKoHbI BuHa.

48. Kak popmymnupyertcs 3akoH Credana—bonpiimana aiis abCOTFOTHO YEPHOTO U CEPOTO TeI?
49. ITpuenure Gpopmyiy [1naHka, OMUCHIBAIOIIYIO U3TyYeHHE a0COTIOTHO YEPHOTO Tea.

50. Kakuie 3aKkOHBI MOTYT OBITh MOJIOKEHBI B OCHOBY OECKOHTAKTHOTO U3MEPEHUS TEMIIEPaTyphI
Ten?

51. Yro Takoe sapkocTs Tena? Kak cBs3aHbl IpKOCTb U CBETUMOCTb?

52. Kakue Tena Ha3bpiBaroTcs n1ambeproBckumu? Kak 3Byqur 3akon JlambGepra?

53. B uém 3aximouaercs siBJIeHHE BHYTpeHHEro Gorodpdekra? B xakux poTonpueMHHKaX OHO
UCIIOJIb3YETCSl.

54. B yeM 3akirodaeTcst ABICHHE BEHTUIHHOTO PoTodpdexra?

55. KakoBa cyTh 3ak0oHOB (poTodpdexTa?

56. Kak hopmynupyercs ypaBHeHue DitHmTeiHa 1uist poroaddexra?

57. Uto Ha3biBaeTcst pabOTOM BBIXO/1a JIEKTPOHA U3 MeTaa?

58. U3 Kakux y4acTKOB COCTOMT BOJIbTAMIIEPHAs XapaKTEPUCTHKA BAKYyMHOTO (poTossiemenTa’?
59. Uto noHMMAIOT TIOJT KpacHOU rpanuiie potorddexra?

60. UTo MOHUMAIOT MOJI TEPMUHOM 3a/IEPKUBAIOIIIEE HaNpshKeHue?
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4.2 DOoHJ OLIEHOYHBIX CpPpeacCTB IJisl IIPOBEACHUA HpOMe)IcyTO‘lHOi/JI aTTeCTalluu

4.2.1 BOI[pOCLI, BbIHOCHUMBIC HA IK3aMEH 110 JUCIHUIIJINHE «OnTuka» AJIA HANpaBJICHUA

N —

oW

11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

21

26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.

noarorosku: 03.03.02 ®PU3UKA

DnexTpoMarHuTHas IpUpoJa cBeTa, ypaBHeHUs1 MakcBea.

BonnoBoe ypasuenue. [1nockas u chepuueckas Boissl. [IpencraBieHue BoJH B
KOMIUIEKCHOMU (hopme.

[TnotHOCTH NOTOKA 3HEprun. Bekrop YMmoBa-Ilolitunra. InTeHcuBHOCTH cBeTa. CBETOBOM
BEKTOP.

Dmuntuyeckas, Kpyropas U JIMHEHHas NOJSpU3aLis TapMOHUYECKUX BOJIH. CTeneHb
MOJISIPU3ALU Y.

[Tonspusanus cBera npu oTpakeHuu npu npesnomnenuu. opmyita Openens.

3akoH bprocrepa.

PacnipocTpanenue cBeta B aHU30TPOINHBIX cpenax. [lonspusanus npu 1BOHHOM
nyuenpenomiieHud. [Ipusma Huxous. [Ipusma Bosmacrona.

DJUIAIICOU]T Ty4EBBIX CKOPOCTEN. J[BYOCHBIE M OTHOOCHBIE KPHUCTAILIBL.

3axkoH Manoca.

. [InacTuHKa B 4e€TBEPTH JUTMHBI BOJIHBI, TIOJI BOJIHBI, B BOJIHY. MHTEpdepeHIus

MOJISIPU30BAHHBIX BOJIH.
AHanu3 3JUIMITUYECKH, IMHEHHO U LIUPKYJISPHO - MOJISPU30BAHHOIO CBETA.

Bpaienune miockocTy noisipu3aluu.

HckyccTBeHHAs aHU30TPOIIHS.

OcHOBHbBIE TOHATHSA (POTOMETPHH.

CoOTHOIIEHNSI MEX/Ty SHEPIETUUECKUMHU U CBETOBBIMH XapaKTEPUCTUKAMU U3ITyUEHHUS.
WuTepdepenys cBeTa, HHTEHCUBHOCTD IPU CYNEPIIO3UIINHU JIBYX MOHOXPOMATHYECKUX
BOJIH.

Bpemennas v poCTpaHCTBEHHAs! KOTEPEHTHOCTD CBeTa. M3MepeHre KOrepeHTHOCTH.
JBynyueBas unrepdepenuus, onsit FOura. lllupuna narepdepeHInoOHHOM MOIO0CH
Knaccuueckue narepdepeHnnonnsie cxemsl bunpusma @penens. 3epkana Openens
Wutepdepennyst B TOHKHUX MIeHKaX. [1omocsl paBHOM ToMmUHBL [1010CH paBHOTO HAKJIOHA.
Konsua Herotona.

. UaTepdpepomerpsl: Maiikenbcona, Jlnnanka, PoxaecTBeHCKOTO.
22.
23.
24.
25.

MmuoronyueBas uarepdepennus, narephepomerp dadpu-Ilepo.

Hudpaxmus ceeta. [punun Iolirenca-dpeners.

3onbl Openens. [Toctpoenne nudpakIMOHHBIX KAPTUH IPahUIECKHM CIIOCOOOM.
Judpaxius Openens Ha KpyTiIoM OTBEPCTUH, HA IMCKE, HA KParo MONMyMiIockocTu. Crupanb
Komro.

30HHas IUIACTUHKA.

Hudpaxus @paynrodepa Ha mienu.

[TpsiMoyToibpHAS aMILTUTYAHAS TU(PAKIIMOHHAS PEIIETKA.

OTpakartenpHas pemeTKa, Tudpakius 0eJ0oro cBeTa Ha pelieTKe, CeKTPaIbHbIN aHAIN3.
Judpaxiys Ha TpeXMEPHBIX TEPUOJUUECKUX CTPYKTYpax. CTPYKTYpHBINH PEHTI€HOBCKHMA
aHaJus3.

I'eomeTpryeckast OnTUKa Kak IPEAEIbHBIN ClIydail BOJIHOBOM ONTUKHU

3aKOHBI OTPAYKEHUS U IIPEIOMIICHNS, SIBJIEHUE TIOJTHOTO BHYTPEHHETO OTPaXKEHUS.
PacnipocTpanenue iryda B CBETOBO/JE.

[lenTpupoBanHas ontuueckas cuctema. [Ipenmomiienue Ha cheprueckoit MOBEPXHOCTH.
ITonepedHoe U yrioBoe yBeIU4EeHHUE, KapAUHAIBHBIE TOYKU U IUIOCKOCTH.

OnTuueckue cuctemsl. JIynma. Mukpockon. Teneckor.

.PactipocTponenue cBeTa B M30TPOITHBIX JUAJICKTPUKaX, (ha30Basi U rPyNIOBasi CKOPOCTH.
Hucnepcus cera. X0/ Iydel B IpU3ME.

OnexTpoHHas Teopus aucnepcuu. HopmaneHas nucnepcust.
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40.
. [lornomienue cera. 3akon byrepa.
42.
43.
44,
45.

41

46.

AHOMasnbpHas Jucrepcus.

Tennooe nznyyenue. 3akon Kuproda. @opmyna Penes-Ixunca.

®opwmyna [Inanka, 3akoH Credana-boasimana, 3akonsl Buna.

OcCHOBHBIE MPE/ICTaBICHUS KBAHTOBOW TEOPUH U3ITyueHHs cBeTa. PoTodhDeKT.
CrioHTaHHBIE U BBIHYKJICHHBIE IIEPEX0/Ibl B KBAHTOBOM CHCTEME, IPUHIUIINAJIbHAS CXeMa
naszepa. XapaKTepUCTUKHU HEKOTOPBIX JIa3€POB.

Henwuneiinble siBnenus B ontuke. [ enepanus rapmonuk. Camo(hoKyCHpOBKa CBETA.

[Tpu sx3aMeHaMOHHON opMe IPOBEIEHUS TPOMEKYTOYHON aTTECTAlluU
UCTIONIB3YeTCs MATHOAIIIbHAS CUCTEMa OLIEHOK, onpenaesneHHas «[lomoxxeHneM o0 3K3amMeHax
U 3a4ETax».

Ounenka "5" ("oTM4yHO") BBICTABIAETCS CTYIEHTY, OOHAPYKHUBILIEMY BCECTOPOHHEE
CHCTEMaTHYeCKOe 3HaHHE y4eOHO-ITPOrpaMMHOTO MaTepraia, yMeHle CBOOOIHO BBIMOIHATh
IIPAKTUYECKHE 3a/1aHUs1, OCBOMBLIEMY OCHOBHYIO JINTEPATYPY U 3HAKOMOMY C
JOTIOJTHUTEIBHOM TUTEpaTypoil, peKOMEH10BaHHOU mporpammoil. "Ouenka "5" ("otanyno"
BBICTABJIIETCS CTYJIEHTaM, YCBOMBIIHUM B3aUMOCBSI3b OCHOBHBIX TIOHATUN AUCLUILIIMHBI B UX
3HAYECHUU JJIs IPHOOpeTaeMoil mpodeccuu, MpOsIBUBILIEMY TBOPUYECKHE CIIOCOOHOCTH B
MIOHMMAHUHU, WU3JI0)KEHUU U MCTI0NIb30BaHUM Yy4eOHO-IIPOrPaMMHOI0 MaTepuaia.

Ouenka "4" ("xopomo") BEICTABISIETCS CTYACHTY, OOHAPY>KUBIIEMY ITOJIHOE 3HAHHUE
y4eOHO-TIPOrpaMMHOI0 MaTepHaa, yCIeHO BHIIOIHUBIIEMY PEAyCMOTPEHHBIC
MporpamMMoi 3a/1auu, yCBOMBIIEMY OCHOBHYIO PEKOMEHI0BaHHYIO JuTeparypy. Ouenka "4"
("xoporio") BEICTABIISIETCS CTYJICHTY, MIOKa3aBIIEMy CUCTEMAaTUYECKUM XapaKTep 3HaHUU 110
JMCLUUIUIMHE U CIOCOOHOMY K MX CaMOCTOSITEIbHOMY HOITOJTHEHUIO U OOHOBJICHHUIO B X0/1€
JanbHeHIe yaeosl 1 mpohecCHOHATBHON AEATEIbHOCTH.

Ouenka "3" ("ygoBIeTBOPUTENIBHO'") BEICTABISETCA CTYACHTY, OOHAPYKUBLIEMY
3HaHUE OCHOBHOTO y4eOHO-IIPOrpaMMHOI0 MaTepuaia B 00beMe, HEOOXOTUMOM JIJIst
JaJIbHEHIIIeH y4eObl U IPEICTOSIIEH paboThI MO POGECCUH, CIIPABIISIFOIIEMYCS C
BBIIIOJTHEHUEM 3a/1aHUi, IPEyCMOTPEHHBIX Iiporpammoii. Onenka "3"
("ymoBIeTBOPUTENHHO'") BBICTABIISIETCS CTYACHTAaM, 001a/1al0IUM HEOOXOAMMBIMHU
3HaHUSAMHU, HO JJOITYCTUBIIMM HETOUYHOCTH B OTBETE HA DK3AMEHE U IPU BHINOJIHEHUH
9K3aMEHALIMOHHBIX 3a1aHUM.

Ouenka "2" ("HEyIOBIETBOPUTENHHO") BEICTABIISIETCS CTYICHTY, OOHAPYKHUBILEMY
CYLIECTBEHHBIE MPOOEIIBI B 3HAHUSAX OCHOBHOTO Y4eOHO-IIPOrPaMMHOTO MaTepHala,
JOMYCTUBIIEMY MPUHLIMIHAIBHBIE OMIMOKY B BHIIOJIHEHUH MPETYCMOTPEHHBIX TPOrpaMMOi
3ananuil. Kak npasuiio, onienka "2" ("Hey10BIETBOPUTENIBHO") CTABUTCS CTYIEHTaM,
KOTOpPBIE HE MOT'YT MPOJO/DKATh O0YUYEHUE WU MIPUCTYIHUTh K IPOPecCHOHATHHON
JESTeTbHOCTH IO OKOHYAHUU By3a 0€3 JIOTIOJIHUTEIbHBIX 3aHATHI 110 COOTBETCTBYIOIIECH
JUCLIUIUINHE.

OneHouHbIE CPEICTBA /AJIs1 MHBAIMJIOB U JIUL] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBBS
BBIOMPAIOTCS C YUETOM MX MHJIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIp¥ HEOOXOIMMOCTH MHBAJIM/IaM U JINLAM C OIPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS
IIPEIOCTABIIAETCS AOMOJIHUTENBHOE BPEMSI ISl TIOATOTOBKH OTBETA HA SK3aMEHE;

— TIpU IPOBEJICHUU NPOIIETYPHl OLIEHUBAHUS PE3YIHTaTOB 00YUEHUSI MHBAJIHJIOB U JIUIL C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbsI IPEAYCMATPUBAETCS UCIIOJIb30BAHNE
TEXHUYECKHUX CPEJICTB, HEOOXOAUMBIX M B CBSI3U C MX MHIUBUIYAIbHBIMUA OCOOCHHOCTSIMU;
— IIpU HEOOXOJMMOCTH 151 00YHAIOIIUXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBBS U
MHBAJIMIOB NPOIIEypa OLICHUBAHUS PE3yJIbTATOB O0YUYSHHS MO AUCUUIUINHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Tpornetypa OrieHMBaHUS PE3yJIbTATOB 00YUYSHHS MHBAIUIOB U JIUI] C OTPAaHUYCHHBIMHU
BO3MO>KHOCTSIMH 37J0POBbSI 110 AUCLUIIIIMHE (MOYIIIO) IIPELYCMATPUBAET IIPEIOCTABICHUE
uHpopManuu B popMax, afanTUPOBAHHBIX K OTPAHUYCHUSM HX 3710POBbS M BOCTIPUSATHS
uHpOpMaLuu:
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JIost M1 ¢ HapYIICHUSIMU 3PSHHUS:

— B [1€4aTHON (hopMe YBEIMYCHHBIM IIPHPTOM,

— B ()OpMeE AIIEKTPOHHOT'O IOKYMEHTA.

JIost 1M1 ¢ HapYIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO JOKYMEHTA.

JIost M1 ¢ HapyIICHUSIMU OTIOPHO-/IBUTATENILHOTO amiapara:
— B I1e4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO JOKYMEHTA.

JlaHHBII IepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHT€HTA
00ydaromuxcsl.

5. IlepedyeHb OCHOBHON M JONOJTHHUTEILHONH y4eOHOM JIUTEPATYypPbl, HEOOXOAUMOII /151
OCBOCHHMS TUCHHUILINHBI (MOLYJI51)

5.1 OcHoBHas UTEpPaTYypAa:

1. bonnapes, bopuc Bragumuposuu. Kypc obmeit ¢pusuku [DneKTpoHHbIH pecypce] :
B 3-X KH. : yueOHuK Ju1st 6akanaBpoB . KH. 2 : DnekTpomMarHeTusMm, ONTHKA, KBAHTOBAas (PU3MKa
/' b. B. bounapes, H. I1. Kanamaukos, I'. I'. Cnupun. - 2-e u3z. - Mocksa : FOpaiit, 2017. -
441 c. - https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO0.

2. Cagenbes, U. B. Kypc obmieit pusuku [InekTpoHHBIN pecype] : yuebHoe
nocobue: B 3 1. T. 3: KBanroBas ontuka. AtomHas ¢pusuka. @usnka tBeproro tena. duznka
aTOMHOTO sijipa u dneMeHTapHbix yactull / M. B. CaBenbes. - 11-e u3zn., crep. - CaHKT-
[TetepOypr : Jlanb, 2017. - 320 c. - https://e.lanbook.com/book/92652.

3. Tpodumona, Taucus MBanoBHa OcHOBBI pu3nku. BomHOBast M1 KBAHTOBAsI ONITHKA
[Tekcr] : [yae6Hoe mocodue] / T. U. Tpodumona . - M. : KHOPYC, 2011. - 215 ¢. : wi. - ISBN
9785406011959.

5.2 JlonoJiHMTe/ILHAS JIUTEPaTypa:

1. Canex, baxaa E.A. Ontuka u ¢oronuka. I[Ipunuuner u npumenenus: [Tekcr]:
[yaebHOe mocobme : B 2 1.]. T. 1 / b. Canex, M. Teiix ; mep. ¢ aurn. B. JI. JlepOosa. -
Honronpyausiii: Uatemnext, 2012. - 759 c., [4] n. wn.: uin. - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u ¢oronuka. I[Ipunuuner u npumenenus: [Tekcr]:
[yaebHOe mocobme : B 2 1.]. T. 2 / b. Canex, M. Teiix ; mep. ¢ aurn. B. JI. JlepOosa. -
Honronpyausiii: Matemnext, 2012. - 780 c., [8] . mi. : wi. - ISBN 9785915591355.

3. CkaHupylomas  3JeKTPOHHAass  MHUKPOCKONHS M PEHTICHO-CIIEKTPATIbHBIN
MHUKpOAHAJIU3 B MpPHUMEpax NPaKTHUECKOro mnpuMmeHeHus [Tekct] : ydeOHOe mocobue s
cryaenToB By30B / M. M. Kpumran, U. C. Scuukos, B. U. Ilonynun u nap. ; [mox obmr. pea. M.
M. Kpumrana]. - M. : Texnocdepa, 2009. - 206 c. : uin. - (Mup pusuku u TexHUKH). - bubmuorp.:
c. 55-56. - ISBN 9785948362007.

6. Ilepeuenb pecypcoB  HH(POPMANMOHHO-TEJIEKOMMYHUKALMOHHOH  CeTH
«HTEepHETY», HEOOXOAUMBIX JI1 0CBOCHMS M CHUILIUHBI (MO1YJIs1)

1. Dnextponnsie pecypebl PI'BOY BO «KybaHckuil rocy1apcTBEHHBIN YHUBEPCUTETY:!
http://www.kubsu.ru/node/1145

2. Undopmannonnas cucrema « EnnHoe OKHO 1ocTyna K 00pa3oBaTeNIbHBIM pecypcam»:
http://window.edu.ru/window

3. ®enepanbHbIil 00pa30BaTENbHBINA TOPTAT:

http://www.edu.ru/db/portal/sites/res _page.htm

4. bonpiias HayyHast OMOIHOTEKA:

http://www.sci-lib.com/
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7. MeToguyeckue yKazaHus 111 00y4AKIIMXCS 110 OCBOEHUIO THUCHHUILIMHBI (MO1YJIs1)

Ha camocrositensHyro paboTy cTyneHToB, coriacHo tpeboBanusm PI'OC BO mo
Hanpasienuto 03.03.02 ®Ousuka (nmpodpuis: OyHaaMeHTanbHas pU3HKa), OTBOAUTCS OKOJIO 48 %
BPEMEHHU OT OOILIEH TPYAOEMKOCTH TUCHMILIMHBL. COMpPOBOXKIEHHE CAMOCTOATEIBHOM PabOTHI
CTYZICHTOB MOKET OBITH OPTaHMU30BAHO B CIEAYIOMUX (hopMax:

— COCTaBJICHUEM HHJUBUAYAIBHBIX IUIAHOB CAMOCTOSITEIBHONM pPabOThl KaXIOro W3
CTYZICHTOB C YKa3aHHEM TE€MbI U BHJIOB 3aHATUH, (POPM U CPOKOB IPE/ICTABICHUS PE3yIbTATOB;

— TMPOBEJCHUEM KOHCYJbTalMi (MHIMBHIYaJbHBIX WM TPYIIIOBBIX), B TOM YHCJE C
NPUMEHEHHEM JIMCTAaHLIIMOHHOM Cpeibl 00yUYCHHUS.

Kpurepwuii oneHKH 3()(heKTUBHOCTH CaMOCTOSATEIBHOM pabOTHI CTYIEHTOB (POPMUPYETCS B
XO0/I€ IPOMEKYTOUYHOTO KOHTPOJIS IPOLIECCa BBIMOIHEHUS 3a/IaHUI U OCYIIECTBISETCS HA OCHOBE
Pa3IUYHBIX CIOCOOOB B3aMMOICHCTBHSL.

B cooTBeTCTBUY C 3TUM ITPU MPOBECHUN ONIEPATUBHOTO KOHTPOJISI MOTYT UCIIOIB30BATHCS
KOHTPOJIbHBIE BOMPOCHI KaK K BBIMOJIHAEMBIM paboTaM J1a00paTOPHOTO MPAKTHKyMa, Tak U K
COOTBETCTBYIOIIUM pa3zeiaM JUCUUTUIMHBI «ONTHKa.

KoHTponb MOXET OCYyHIECTBIATHCS TaKKe MOCPEACTBOM TECTUPOBAHHS CTYACHTOB IIO
OKOHYaHUH U3YYCHUS TEM y4eOHOU JUCIUTUINHBL

ITo uToram BBIIOJTHEHHUS KaXKJ0H 1Ta00paTOPHOH pabOThI CTYICHT COCTABIISAET MOPOOHBIH
OTYET, ONHMPAsICh HAa KOTOPBIN TOJKEH B Oecenie ¢ mpernojaBaTeseM MpoAeMOHCTPUPOBATH 3HAHNE
TEOPETUYECKOT0 M HKCIIEPUMEHTAIBHOTO MaTepualia, OTHocsIerocs k padore. [IpoBepka 3Hanuit
CTyZICHTa OCHOBaHa Ha KOHTPOJBHBIX U JIOTOJHUTEIBHBIX BOIPOCAX, KaCAIOIIUXCS
COOTBETCTBYIOIIMX pa3JeliOB OCHOBHOW JWCIMIUIMHBI «omnTukay. [locie 3aBeprieHus
nabopaTopHOil pabOThI CTYJECHT MPEIOCTABISET OTKOPPEKTUPOBAHHBIN B XOJ€ 3aLIUTHI OTYET O
HEH.

HononuurtenbHass ¢Gopma KOHTPOds A(PGPEKTUBHOCTH YCBOCHHMS Marepuaia u
npuoOpeTeHUs] NMPAKTHYECKUX HABBIKOB 3aKIIOYACTCS B OTKPBITOW HMHTEPAKTHBHOM 3aluTe
paboThl Ha YCTHOM BBICTYIJICHHU TEpel ayAUTOpUEH COKypCHHKOB. B 3ToMm ciywae 3ammuta
MIPOXOJUT B PEKUME KPATKOTO JJOKIIA/A.

CorpoBOX/ICHHE CAMOCTOATENLHOM PabOThI CTYICHTOB TAK)KE OPraHM30BaHO B CIIEAYIOIINX
dbopmax:

— YCBOCHHE, IOTIOIHEHHE ¥ BHUKAHUE B pa30upaeMble pa3/iesibl TUCIUILTMHBI IPU TOMOIIN
3HAHUH MOIy4aeMBbIX 10 CPEJCTBAM M3YUEHHUSI PEKOMEHIyEeMOH JINTEpaTyphl U OCYILIECTBIIIEMOE
MyTeM HalucaHus pedepaTuBHbIX padoT;

— KOHCYJIbTAIlMM, OpPTaHW30BAaHHBIC IS PA3bIACHEHHS NPOOJIEMHBIX MOMEHTOB IIPH
CaMOCTOSITEIbHOM M3YYEHUHU TEX WMJIM MHBIX aCIEKTOB Pa3/eJoB ycBaMBaeMOW MH(OpMaIuu B
JTUCLUIUINHE.

K cpencrBam obecnieuenuss AUCHUTTUHBI « ONTHKA TaKKE OTHOCHTCS

— KOHTPOJIbHBIE BOIIPOCHI IO pazjiesiaM y4eOHO! IUCIUILTHEI;

— Habop TeM JUIs JOMOIHUTEIBHOTO UCCIIE0OBAHUS 110 pa3aesaM yueOHOH TUCIIUIUIMHEL.

8. Ilepevens MHGPOPMAIMOHHBIX TEXHOJIOTHIA, HCTIOJIB3YeMbIX MPH OCYLIECTBICHUH
o0pa3oBaTe/IbHOTO Tpomecca Mo aucoumiInHe (Moaymwo) IlepedyeHb He0OX0AMMOrO
NPOrpaMMHOI0 oGecneyeHusl

1. Onepanuonnas cucrema MS Windows.

2. UnTerpupoBanHoe opucHoe npunoxxkenne MS Office.
4. O6ecneuenre nHGOPMAIIMOHHOM 6€30MaCHOCTH—AaHTHBUPYC.
5. Cucrtema nporpaMMHpPOBaHUSI HA I3BIKE BHICOKOTO YpoBHsI VBA.
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9. MarepuajibHO-TeXHH4YEeCKass 0a3a, HeoO0XoAUMAass [JI1  OCYLIEeCTBJIEHHS
00pa3oBaTeIbLHOIO NMpoIecca Mo AUCHUILINHE (MOIYJIIO0)

MarepuanbHO-TEXHUYECKOE 00€CIeUeHrEe TUCIUTITUHBI

Ne Bun pabor
(MOIyJIsl) M OCHALIEHHOCTh

1.| BansTusa nekunoHHoro | YueOHas ayAUTOPUS ISl IPOBEACHUS 3aHATHIA JEKIIMOHHOTO
TUINA tuna ay. 201C, 300C ocHamieHHas pe3eHTaMOHHON
TEXHUKOH (IPOEKTOP, SKpaH, HOYTOYK) U COOTBETCTBYIOLIIM
nporpaMMHbIM obOecniedenuneM (I110)

2.| 3aHATHA CEMHHApPCKOro | YueOHas ayJUTOpHS JUIs IPOBEIEHUS 3aHATUN CEMUHAPCKOTO

THUIIA tumna aya. 312C
3.| I'pynmoBsie Aypauropus Ne 209C
(MHAMBUYAJIbHBIC)
KOHCYJIbTAIlNH
4.| Texymuii KOHTPOJIb, Aypnuropus Ne 209C
POMEKYTOYHAs
aTTecTanus
5.| CamocrosTenbHas Kabuner nns camocrositensHoit padotst 208C, 204C, 205C
pabora OCHAILICHHBIN KOMITBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO

MOAKIIOYEHUS K ceTu «HTepHeT», MPOrpaMMOi SKPaHHOTO
YBEJIMYCHUS 1 00ECTICUYEHHBIH JOCTYIIOM B 3JICKTPOHHYIO
UH()OPMAIIMOHHO-00pa30BATENILHYIO CPEly YHUBEPCUTETA.

Peanmzarus [Ipoduns mpenmonaraer Hamu4Ine HEOOXOAUMOTO I PEATH3ANNH TaHHOM
y4eOHOI porpaMMmBbl:

Jnist mpoBeieH s 3aHATHIA 110 JucuuIuinHe «ONTHKa» IMeeTcsl Heo0XoauMasi MaTepHalibHO-
TEeXHHUYecKas 0a3a, COOTBETCTBYIOUIAs JEHCTBYIOIIMM CAHUTAPHBIM M IPOTHUBOIOKAPHBIM
IpaBUIaM U HOpMaMm:

— CIIeUMAIM3UPOBAHHAS JICKIIMOHHAs ayAUTOpHs (pu3nKo-TexXHIHUecKoro (akynbreTra (2001
C), ocHallleHHass MYyJbTUMEAUUHBIM NPOEKTOPOM, 3KPAHOM, MHTEPAKTUBHOM JOCKOMW, a Takke
npubopamMu 1 000pyIOBaHUEM ISl TOCTAHOBKH YUEOHBIX IEMOHCTPALMOHHBIX SKCIIEPUMEHTOB.

- CIIeUATM3UPOBAHHAS AyAUTOPHS IJIsl TPOBENEHHs 1TaOOpaTOpHBIX paboT mo «OnTuke»
(312 C) ¢pusuko-TexHu4ecKoro GaxKyabTeTa, OCHALICHHAs KOMILJIEKCOM JIAOOpaTOPHBIX padoT.

— JIEeKIMOHHBIE ayAUTOPUH TPeOyeMOol BMECTUMOCTH

— JIEMOHCTPAIIMOHHBIE SKCIIEPUMEHTHI 110 ONTHKE

— IIJTAKaThl 110 ONTHKE.

— yueOHbIe KHHO(PHUIBMBI TIO ONITHKE.

— MpOorpamMMbl MOAETHPOBAHHUS POIIECCOB MO ONTUKE

— nabopaTopuu AJIsl IPOBEACHUS JTa00PATOPHBIX padboT

— onucaHusi Ja00paTOPHBIX padOT IO ONTHKE.

— MpOrpaMMbl IPOrPAMMHUPOBAHHOTO KOHTPOJISI 3HAHUH CTYACHTOB (B TOM YHUCIIE TPOrPAaMMHOE
obecrieueHne TUCTAaHIIMOHHOTO O0y4EHHS).

— Jureparypa B OMONMOTEKE YHUBEPCUTETa, JOCTYN K BHEIIHUM HH()OPMAIIMOHHBIM
MCTOYHUKAM JIJISI CAMOCTOSITEIIbHON paboTHI CTYIEHTOB.
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