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AHHOTaus

JucuumuimHa «OCHOBBI ONTHKM» BXOJUT B 00pa3oBaTENbHYIO IMPOrpaMMy BBICLIETO
o0Opa3oBaHMsl — MporpamMMmy OakajaBpuaTa [0 HaNpaBIECHUIO MOJATOTOBKW/ CHEIMAIbHOCTU
12.03.02 «OnToTeXHUKa» HANMPaBICHHOCTH «ONTHKO-3JIEKTPOHHBIE MPHOOPHI U KOMILJIEKCHIY.
Jucrtumnaa peanuzyercs kadenpoit «Ne23».

JucuumuinHa HareneHa Ha OPMUPOBAHKE Y BBIMTYCKHHUKA CIETYIONIMX KOMIIETCHIINH:

OIIK-1 «CnocobeH NpUMEHSTh €CTECTBEHHOHAYYHBbIE W OOIIECHH)KCHEPHBIE 3HAHMA,
METO/bI MAaTEMATHIECKOTO aHAIHN3a U MOJICTTUPOBAHNS B MH)KEHEPHOU JEATEIIEHOCTH, CBI3aHHOU
C TPOEKTUPOBAHWEM M KOHCTPYHPOBAHHEM, TEXHOJOTHUSMU MPOU3BOACTBA ONTOTEXHUKH,
ONTHYECKUX U ONTHUKO-3JIEKTPOHHBIX TPUOOPOB ¥ KOMITJIEKCOBY

OIIK-3 «CnocobeH NpOBOAUTH 3KCHEPUMEHTAIBHBIE WCCIEAOBAHUS W H3MEpPEHUs,
oOpabaTbiBaTh M MpPEACTABIATh MOJYYEHHBIE JaHHBIE C Y4YETOM CHEHM(UKH ONTHYECKUX
HU3MEPEHUI»

ConepkaHue TUCHMIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSA3AaHHBIX C SIBICHUSIMU U
IpoIeccaMy, IPOUCXOSIIMMH B OTITUYECKOM JIHAIIa30HEe JIEKTPOMATrHUTHOTO TOJISL.

[IpenonaBanre AMCUUIUIMHBI TpPEAyCMAaTpUBAET cleAylomue (OopMbl OpraHU3aluu
y4eOHOTO0 Tporecca: JIEKIHH, JTa00paTopHble PadOThI, MPAKTUIECKUE 3aHATHS, CAMOCTOSTEIbHAS
pabota o0ydJaromerocs, KypcoBoe MpOeKTHPOBAHUE.

[TporpaMMoif AUCHUIUIMHBI TIPETYCMOTPEHBI CIENYIOIINE BHIBl KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUHAs aTTecTalus B GopMe 3K3aMeHa.

OO61as TpyA0eMKOCTh OCBOCHHUS AUCIUIIIIMHBI COCTABIISIET 7 3a4ETHBIX eUHMII, 252 vaca.

s3Ik 00yUYeHHS [0 JUCLUIUINHE «PYCCKHI»



1. IlepedeHb IAHUPYEMBIX PE3yJIETATOB O0YUYCHUS IO TUCIIUTLIHHE

1.1. Tlenu npenomaBaHusi AUCUUTLIAHBI

Lenbto mpenogaBanust AUCUUTUIHHBI "OCHOBBI ONTUKU" SIBISIETCS TIOJrOTOBKA OakanaBpa
no HampasieHuo 12.03.02, B pamkax KOTOpPOH OCYIIECTBISIETCS MOIYy4Y€HUE CTYIECHTaMU
HEOOXOJUMBIX 3HAHMK B OOJACTH AJIEKTPOMATHUTHBIX SIBICHUA ONTUYECKOTO JHara3oHa |
HAaBBIKOB pacyeTa ONTHYECKHX TIIOJIeH B  OINTOJJCKTPOHHBIX YCTPOMCTBAaX, a TaKXKe
MPOJIEMOHCTPUPOBATH MOJIYYCHHBIE CTYICHTAMU 3HAHUS U HABBIKH NP pa3pa0d0TKe KOHKPETHBIX
ONTOSJEKTPOHHBIX YCTPOMCTB.

1.2. JlucumruimHa BXOIMT B COCTaB 00s3aTENLHON YacT 00pa3oBaTEIbHON MPOTPaMMbI
BhICIIeTO oOpa3oBanus (nanee — OI1 BO).

1.3. IlepedeHp MUIAHUPYEMBIX PE3YIHTATOB O0YUCHHUSI IO TUCIUILTHHE, COOTHECEHHBIX C
IJIaHUPYEeMBIMU pe3ynbratamu ocBoeHus OI1 BO.

B pesynbraTe M3yueHUs] NTUCUUIUIMHBI OOYyYarolIUics JOKEH 001alaTh CIEAYIOIUMU
KOMIIETEHIIMSIMHA WJIM UX YacTAMU. KoMIeTeHun 1 MHAUKATOPHI UX JTOCTHXKEHUS PUBEICHHI B
Tabaure 1.

Tabnuna 1 — [lepeueHb KOMIETEHIIMH ¥ HHIUKATOPOB MX JIOCTYIKECHUS

Kareropus (rpynma) Kon n HaumeHnoBanue Kon u HaumeHnoBaHue HHIAMKATOPA
KOMITETCHIINU KOMIIETEHIINH JOCTHKEHHSI KOMIIETEHIINU
OIIK-1 Cnocob6en
MPUMEHSITh

OIIK-1.3.1 3HaTh (hyHIAMEHTAIBEHBIC
3aKOHBI €CTECTBO3HAHUS, OCHOBHEIE
(U3HYECKHE U MATEMaTHYECKHUE 3aKOHBI
OIIK-1.3.2 3HaTH OCHOBHBIE METOIbI

€CTECTBEHHOHAYYHBIC
1 O0IEMH)KEHEPHBIE
3HAHMSI, METOIbI

MaTEMATUIYCCKOI'O

MaTeEMAaTH4YCCKOTO MOJACINPOBaHUA,
aHaJiu3a U

CBA3AaHHBIC C TPOCKTUPOBAHNUEM U
MOZACIUPOBAHUA B

o KOHCTPYHUPOBAHHUEM, TCXHOJIOTUAMU

HHKCHCPHOU

MMpoOu3BOACTBA ONITOTCXHUKH,
JCATCIBbHOCTH,

OobmmenpodeccuoHatbHbIE CBS3AHHOMN C ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX
KOMIIETECHIIMU pUOOPOB ¥ KOMILIEKCOB
MPOCKTHUPOBAHUEM U
OIIK-1.Y.1 ymeTs UCIIOh30BaTh

KOHCTPYHUPOBaHHUEM,
€CTECTBCHHOHAYYHBIE U
TEXHOJIOTHUSIMHU
OOIICHH)KEHEPHBIE 3HAHMSI IPU PEIICHUN
MPOU3BOJICTBA
MPAKTHYCCKHX 3a7a4, CBA3aHHBIX C
ONTOTEXHHUKH,
MPOCKTUPOBAHUEM U KOHCTPYHPOBAHHUEM,
ONTHYCCKUX U
TEXHOJIOTHSIMH MPOU3BOJICTBA
OTITHKO-
ONTOTEXHUKHU, ONITUYECKUX U ONTUKO-
AIEKTPOHHBIX
ANEKTPOHHBIX MPHUOOPOB M KOMILJIEKCOB
mpuOOpPOB U
KOMIIIEKCOB
OIIK-3 Cnocoben
MIPOBOJVTH
JKCIIEPUMEHTATBHBIE
HCCIICTIOBAHYS U
HA3MEpEHHS, OIIK-3.B.1 BnaageTr HaBBIKAMU
Ob6menpodeccrnoHanbHBIC
00pabaTeIBaTh U MPOBEICHUS SKCIICPUMEHTATBHBIX
KOMITETCHITUH . .
MPEICTaBIATh HCCICIOBAaHUHA U U3MEPCHUN

[IOJIyYEHHBIE JaHHbIE
C y4eToM crieuupuKu
ONTUYECKUX
H3MEpPEHUI

2. Mecro aucuumuiusel B ctpykrype OI1



JlucruminHa MoXeT 0a3upoBaThCs HAa 3HAHUAX, paHee PUOOPETECHHBIX 00yYaIOMIMMUCS
TIPY U3YYCHHUH CIICAYIOMINX TUCIIUATUINAH:

— «MareMaTHka-1 (aHamuTHYECKas TeOMETPHS U JIMHEWHas anredpa)y,

— «mareMaTHKa-1 (MaTeMaTHYeCKHid aHAITU3)»,

— «puszukay,

— «XHMHUSY,

— «OKOJIOTHS,

— «uHpOpMATHKAY,

— «HMH)XEHEpHasl ¥ KOMITBIOTEepHas rpaduKay,

— «0e30macHOCTh )KU3HEACATEITHHOCTIY.

3HaHus, NOJYYEHHBIE NPU H3YYEHUM MaTepuaja JaHHOW JAMCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HaU€HHE, TaK U MOT'YT UCIOJIb30BATHCS MPHU U3YUYEHUH APYTUX AUCLUILINH:

— «OCHOBBI TEOPHH ONITUYECKUX CUTHAIIOBY,

— «OCHOBBI JIJA3€PHOU TEXHUKUY,

— «OITONIEKTPOHHBIE TPHOOPHI M CUCTEMBDY,

— «Ia3epHble HHPOPMAIMOHHBIC CHCTEMBI KOCMUYECKHX aIlapaToBy,

— «omTHYecKas roiorpapus».

3. OOBEM ¥ TPYJOEMKOCTh JUCIUTUTHHBI
Janneie 06 obmieM oO0beMe MUCIMIUIMHBL, TPYAOSMKOCTH OTACIBHBIX BUIOB yUeOHOM
paboTHI 1O TUCIMIUIMHE (M pacHpeeNieHHe ATO TPYAOEMKOCTH 110 CEMECTpaM) MPE/ICTaBICHEI B
Tabnuue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUILTHHBI

o TpymoeMKOCTh TI0 ceMecTpaM
Bun yae6Hoit paboThl Bcero Py NoS NoG P
1 2 3 4

Obwan mpyooemKocmob oucyunaunul, 7/952 3/ 108 4/ 144
3E/ (4ac)
U3 nux uacoe npakmuueckoil n0020moeKu
AyoumopHbie 3anamus, BCETo yac. 102 51 51
B TOM YHCJIE:

neknuu (JI), (vac) 34 17 17

npakTuueckue/cemunapekue 3anstus (113),

17 17

(gac)

naboparopusie pabotsl (JIP), (yac) 34 17 17

KypcoBoii npoekT (padota) (KII, KP), (1yac) 17 17

9K3aMeH, (Jac) 36 36
CamocmoamenvHasa paboma, Bcero (dac) 114 57 57
Buo npomescymounoi ammecmayuu: 3adet, | Judd. OK3.
mudd. 3ager, sk3amen (3aver, Hudd. 3aug, 3au., Hudd. 3au.
OK3.*%*) OK3.

ok o
[Ipumeyanne:  kaHAMIATCKUN dK3aMeH

4. CopeprxaHr€ TUCITUTITUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUIUIMHBI 110 pa3/iejiaM U BUJaM 3aHSITHMA.
Pasnessl, TeMbl TUCHUIUTHHBI K UX TPY0EMKOCTh TPUBEICHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3nensl, TeMbl IUCIUILUIMHBI, UX TPYJOEMKOCTh

Jlexun 113 JIP KII CPC
(gac) (C3) (dac) (dac) (dac)

Pazgensl, TeMbI JUCITUTIINHEI




Cemectp 5

Paszgen 1

Tema 1.1 1 1 1 2
Tema 1.2 0,5 0,5 0,5 - 2
Tema 1.3 0.5 0,5 0,5 2
Tema 1.4 0,5 0,5 0,5 2
Paznen 2

Tema 2.1 1 0,5 0,5 - 2
Tema 2.2 0,5 0,5 0,5 2
Pa311e;1 3 | 1 1 5
Tema 3.1

Tema 3.2 0,5 Ois Ois i 2
Tema 3.3 1 2
Paznen 4

Tema 4.1 1 1 1 3
Tema 4.2 0,5 0,5 0,5 ) 2
Tema 4.3 0,5 0,5 0,5 2
Hroro B cemecTpe: 17 17 17 57

Cemectp 6

Paznen 5

Tema 5.1 1 0,5 0,5 4
Tema 5.2 0,5 0,5 0,5 4
Tema 5.3 0,5 0,5 0,5 3
Tema 5.4 0,5 0,5 0,5 4
Pa3nen 6

Tema 6.1 1 0,5 0,5 5
Tema 6.2 0,5 0,5 0,5 5
Tema 6.3 0,5 0,5 0,5 3
Tema 6.4 0,5 0,5 0,5 5
Tema 6.5 0,5 0,5 0,5 5
Pazpen 7

Tema 7.1 0,5 0,5 0,5 4
Tema 7.2 0,5 0,5 0,5 4
Pa3nen 8

Tema 8.1 1 0,5 0,5 4
Tema 8.2 0,5 0,5 0,5 3
Tema 8.3 0,5 0,5 0,5 4

BrinonHeHne KypcoBOro MpoeKTa 17
HUroro B cemectpe: 17 0 17 17 57
Utoro 34 17 34 17 114
IIpakTHueckass TOATOTOBKA 3aKIIOYA€TCs B  HEMOCPEACTBEHHOM  BBINOJHEHUU

00yuaroIMuMHuCs ONpeeIeHHbIX TPYAOBBIX (YHKINH, CBI3aHHBIX ¢ Oy1y1ei npodeccruonanbHON

JACATCIBbHOCTBIO.

4.2. CopaepkaHre pa3IeyioB U TEM JIEKIIMOHHBIX 3aHATHH.
CopeprxaHuie pa3ielioB ¥ TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0HIIE 4.

Taommma 4 — ConmeprkaHue pa3IesioB M TEM JICKITMOHHOTO ITUKJIA

Howmep pazaena

HazBanwue n COACPIKAaHUC PA3aCIOB U TCM JICKIIMOHHBIX

3aHATHU




BBenenue

Onrtuyeckuil 1uana3oH Kpyra 3JI1eKTpOMAarHUTHBIX SBJIEHUH, ero
0CcOOEHHOCTH ¥ POJIb B COBPEMEHHOI HAyKe ¥ TEXHUKE

YpaBHeHusl CBETOBBIX IoJIel

Tema 1.1. DmeMeHTH BEKTOpHOTO aHanm3a. BekropHble (yHKINH.
[loBepxHOCTHBIE, =~ KOHTypHbIE = M  OObEMHBIE  HMHTErpajbl.
Jduddepenuunansusie oneparopsl. Teopemsl ['aycca u Crokca.

Tema 1.2. YpaBHeHust MakcBesia B BaKyyMe.

Tema 1.3. BormHOBBIE ypaBHEHUs, ypaBHeHHs | eTbMTOIIBIIA.

Tema 1.4. Teopema IloiiHTHHra. DHEpPrUs CBETOBON BOJIHBI.

Ioasipu3anust cBeTOBBIX BOJIH

Tema 2.1. ITonspusanus. [lonspuzoBaHHBIi CBET.

Tema 2.2. MeTtozp! onrcaHus NOASPU30BAaHHOTO U3TydeHus. MaTpuia
JxoHca, MaTpunia Mromiepa.

HNHnTepdepeHnust cBeTOBBIX BOJTH

Tema 3.1. IHTepdepeHIINOHHBIC SIBICHHUSL.

Tema 3.2. KorepentHocTs. [IpocTpaHcTBeHHas! M BpeMeHHast
KOT€PEHTHOCTH ONTHYECKOTO IOJIS.

Tema 3.3. UaTepdhepomerpbl MaiikenbcoHa u FOHra.

Jucnepcusi CBeTOBBIX BOJIH

Tewma 4.1. SIBnenne aucniepcun.

Tema 4.2. [lepoe npubnuxenue Teopun aucnepcun. a3zopas u
IPyMNIOBas CKOPOCTH.

Tema 4.3. Bropoe npuOImxeHne TeOpuu TUCTIEPCHH.
XapaKTepUCTHKA IPYIIIIOBOH 3aJIePIKKH.

Judpakuus cBETOBBIX BOJH

Tema 5.1. SIBnenne qudpakuumu. [punuun [roiirenca — @penerns.
Tema 5.2. Unrerpanshas Teopema Kupxroda-I'ensmromnpia.
Tema 5.3. Judppakuus Openens

Tema 5.4. Indpaxmst @paynrodepa

OnTuyeckue HHPOPMALMOHHBIE CHCTEMbI

Tema 6.1.JIuneliHbIe 27IEMEHTHI ONTHYECKUX HH(DOPMAIIMOHHBIX
CUCTEM

Tema 6.2. OnTuueckuii korepeHTHBIH Dypbe - mpoLeccop
Tema 6.3. JludpaximonHnas pemierka u ee psg Oypee

Tema 6.4. PerieTouHbIN CIIEKTPAIBHBIN TPUOOP.

Tema 6.5. DneMeHThl aKyCTOONTUKH

CgeTOBbI€ BOJIHBI B AHU30TPOINHBIX cpeax

Tema 7.1. SIBnenne anuzotponuu. TeH30p AUIIEKTPUIECKON
MPOHUIIAEMOCTH.

Tema 7.2. PacnpocTpaHeHue cBeTa B aHHU3OTPOIHOM cpene, BHUbI
AQHU30TPOIHH.

DJieMeHThl KBAHTOBOM ONTHKH

Tema 8.1. I'panuiisl MPUMEHUMOCTH BOJTHOBOM TEOPUH CBETA.

Tema 8.2. DHeprust ¥ MrHOBEHHAsl MOILIHOCTb CBETOBOM BOJIHBI IpU
KBAaHTOBOM OIIMCaHUH.

Tema 8.3. Kitaccuyeckoe npuOimkeHue ONTHYECKOro U3Ty4eHHsI

4.3. Ilpaktuyeckue (CEMUHAPCKHE) 3aHATHUS
TeMbl MpakTHYECKHUX 3aHIATUN U UX TPYIOEMKOCTb ITPUBE/ICHBI B TaOIHIIE 5.

Tabnuna 5 — [pakTrUdeckue 3aHATHS U KX TPYIOEMKOCTh

Ne
/1

TeMbI mpakTHYECKUX
3aHATHN

W3 aux Ne
Dopmsl o
TpyaoeMKOCTh, | IpaKTHUECKOH | pa3iena
MPaKTUYECKUX
o (gac) IIOATOTOBKH, | IMCIIHI
3aHATUN
(1ac) JIMHBI




Cemectp 5

MeTozp! onrcaHus CemuHap 1 2
| | MOMAPH30BAHHOTO M3y EHUS.
Marpuna /[xoHca, MaTpuna
Mronnepa
) HHTepdepeHITonHbIe CemuHnap 1 3
SIBJICHHUSL.
[IpocTpancTBeHHas u CemuHap 1 3
3 | BpeMeHHasi KOTepEHTHOCTH
ONTHUYECKOTO MOJIS
Wutepdepomerpsl CemuHap 1 3
4 .
Maiikenscona u FOHra.
SBnenune nucnepcun. llepsoe Cemunap 1 4
5 NpUOIMKEHHE TEOPUU
qucniepcun. Pa3oas U
TPYMIIOBas CKOPOCTH
SBnenne nudpaknuu. CemuHap 1 5
6 | IIpunnun I'toiirenca —
Dpenens
7 HnrerpanbHas Teopema Cemunap 1 5
Kupxroda-I'enpmrosnbiia
8 | Mudpakuus Openens Cemunap 1 5
9 | Hudpaxius Opaynrodepa Cemunap 1 5
10 Pemmerounslii criekTpambHBINA CemuHap 1 6
npudop
1 AKyCToonUTHqGCKoe CemuHap 1 6
B3aMMOJICHCTBHE
SIBneHue aHU30TPOIIHUH. Cemunap 1 7
12 | TeH30p AUIIEKTPUUECKOH
MPOHHULIAEMOCTH
PacnpocTpanenue cBera B CemuHap 1 7
13 | aHU3OTPOIHOM CpeJie, BUIBI
AQHU30TPONHUU
14 FpaHmniI IIPUMEHUMOCTHU CemuHnap 1 8
BOJIHOBOM TEOPHHU CBETa
15 | ®emMTOCEKYHIHbIE HMITYJIbCHI CemuHap 1 8
OHeprus U MrHOBEHHasi Cemunap 1 8
16 | MOIIHOCTH CBETOBOM BOJIHBI
IIpY KBAHTOBOM OIIMCAaHUU
17 Knaccuueckoe npubiikeHue Cemunap 1 8
ONTHUYECKOTO U3ITyUEHHS
Bceero 34
4.4, JlabopaTopHbIC 3aHSITHS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTh NPUBECHBI B TabmuIle 6.
Tabnuna 6 — JlabopaTopHbIe 3aHATHS U MX TPYAOEMKOCTb
N3 Hux Ne
Ne HarMeHOBAHHE TaGOPATOPHBIX PAGOT TpyoeMKOCTh, | MPAaKTHYECKOU | pa3znena
/I (gac) MIOATOTOBKH, | JUCLHII
(gac) JIUHBI
Cemectp 5

Cemectp 6




Bcero 34

4.5. KypcoBoe npoekTupoBaHue/ BHINOJIHEHNUE KypCOBOM pabOThI
Ienb KypcoBOro MmpoeKTa:
[IpumepHbIe TeMBI 3aJaHU HAa KypCOBOM MPOEKT mpuBeaeHb! B pasaene 10 PII/I.

4.6. CamocrosTenbHas paboTa oOydaromuxcs
Bunpsl camocTosiTenbHOM paboThl U €€ TPyA0EMKOCTb TPUBEACHBI B TaOIHIIE 7.

Tabnuna 7 — Buasl caMoCTOSITENIEHOM pabOThI U €€ TPYJO0EMKOCTh

Bun camocrosiTensHOM paboThI Bzzzo’ Cewmectp 5, gac CemecTp 6, gac

1 2 3 4
N3yuenne TeopeTnyeckoro MaTepuana 7 44 75
muctuanael (TO)
Kypcosoe npoekruposanue (KII, KP) 8 4 4
Pacuerno-rpaduueckue 3ananus (PI°3) 8 4 4
Beimonnenue pedepara (P) - - -
[ToaroroBka K TeKymeMy KOHTPOIIO 3 4 4
ycneBaemoctH (TKVY)
Homamnee 3ananue ([3) 14 10 4
KontponbHbie padotsl 3a0unnkoB (KP3) - -
IToaroroBka K MpOMEXYTOUHON 4 > )
arrecranuu (I1A)

Beero: | 114 57 57

5. TlepeueHnb yueOHO-METOMUYECKOTO OOECTICUCHUS
IUTSL CAMOCTOSITETIHHOM paboThl 00y4YaIOMIMXCS IO JUCIUTUINHE (MOTYITIO)
VY4eOHO-MeToJMUeCKUe MaTepHaIbl U CAMOCTOATEIbHOM paboThl 00yUaromuXcs YKa3aHbl B I1I1.
7-11.

6. IlepedeHp MeYaTHBIX U HIEKTPOHHBIX YICOHBIX N3JaHUN
[TepedeHp MEYaTHBIX U AIEKTPOHHBIX YUEOHBIX H3/IaHUH MTPHUBECH B TaOMIE 8.
Tabnuua 8— [lepedeHb NeUaTHBIX M AJIEKTPOHHBIX YUEOHBIX M3AaHUI
KomdecTBo 3K3eMILIIpOB B
Mudp/
bubnuorpaduyeckas ccpuika Onbmmoteke
URL anpec

(KpoMe JIeKTPOHHBIX SK3EMILISPOB)

7. IlepeueHb 3ME€KTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH(POPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHOM ceTn «HTepHeT»

[lepeuenn 3JIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcos UH(OPMATMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTH «VIHTepHeT», HEOOXOAUMBIX MJiI OCBOCHHS JAMCIUILUIHHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepeueHb dJEKTPOHHBIX O00pa3oBaTENbHBIX PECYpPCOB HHGPOPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTH «HTepHeT»
URL anpec Haumenosanue




[535K 7] Kamureesckuiit H.H. BonHoBas onrtuka. M3na. 3-e. M.: Jlanb, 2011. —
485 c.
534/B 49

535/M33 Bunorpanosa M.b., Pyaenko O.B., Cyxopykos A.Il. Teopust BojH.
W3zp. 2-e. M.: Hayka. 1990. 432 c.
MarseeB A.H. Onrtuka. Y4eOH. mocodue. M.: BILIL. 1985. 351 c.

[O 62 621.391] OnTHueckne yCTpOWCTBa B PAIMOTEXHUKE: YUeOHOe TTocodue aiis
By30B. U3x.2-¢, npepab. u mom./ Ilox pen. B.H. Ymakosa, M.:
Pamnorexnuka, 2009. -256 c.

8. IepeueHr HHPOPMAIIMOHHBIX TEXHOJIOTHI
8.1. Ilepedyenr mporpaMMHOTO OOECIEUEHUs, HWCIOIB3YEMOT0 TIPH OCYIIECTBICHUU
00pa3oBaTeNFHOTO MPOIIecca Mo JUCIUTUINHE.
[lepedens HCTIONB3yeMOTO MMPOrPaMMHOTO oOecriedeHus mpezcTasieH B Tabmuie 10.

Tabauna 10— IlepeueHs mporpaMMHOT0 o0ecredeHust
Ne n/m HaumenoBanue

He npenycmotpeno

8.2. [lepeuenp MH(POPMALMOHHO-CIPABOYHBIX CUCTEM,HCIIOJIb3YEMBIX npu
OCYILECTBICHHH 00Pa30BaTEIBHOIO MPOLECcca MO AUCLUIITNHE

[Tepedens ucmonb3yeMbIX HH()OPMAITMOHHO-CITPABOYHBIX CUCTEM TIPE/ICTaBIICH B TaOIHIIe
11.

Tabnuna 11— Ilepeyersr nHGOPMALIMOHHO-CIPABOYHBIX CUCTEM
Ne n/m HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKasl Oa3a
CocTtaB  MaTepHalbHO-TEXHHUYECKOW  0as3bl, HEOOXOOUMON s  OCYIIECTBICHHUS
00pa3oBaTeNHLHOrO NMpoLecca 1Mo JUCHUILTHHE, PEICTaBIeH B Tabiumel2.

Tabmuma 12 — CoctaB MaTepuaabHO-TCXHUYCCKOM 0a3bl

Ne HanmenoBanme coctaBHON 4acTH Howmep aynutopun
n/m MaTepruaIbHO-TEXHUYECKON 0a3bl (Ipy HEOOXOAMMOCTH)
JlexnmoHHas ayauTopus 51-06-03
2 | MynpTuMenuiiHas JEKUUOHHAS ay IUTOPUS 51-06-03

CrnenmanmsupoBanHas madopatopus «AOY» C-32

10. Ouenovnble cpeAcTBa I MPOBEACHUS MPOMEKYTOYHON aTTeCTallul

10.1. CocTaB OIIEHOUYHBIX CpEACTBIJISI TPOBEAEHUS MPOMEKYTOUHOH aTTecTaluu
oOyuyaromuxcs no AUCLHUILIMHE IpUBeeH B Tabuune 13.
Tabnuua 13 — CocTaB OLIGHOYHBIX CPEACTB JUIS NPOBEICHHSI IPOMEKYTOUHON aTTeCTalluU

Bua npomexxyTouHOM aTTecTanuu IlepedeHb OLIEHOYHBIX CPEICTB

OK3aMeH Cnucok BOpOCOB K IK3aMEHY;
DK3aMeHAIMOHHBIC OMIICTHL,
3amaum;




TecThl.

HuddepeHunpoBanHblii 3a4€T Cr1cok BONpOCOB;

TecTsr;

3agauu.

BrinonHeHne KypcoBoro npoexra OKcrepTHas OLeHKa Ha OCHOBE TPeOOBaHUM K
COJIEP)KaHUIO0 KYPCOBOTO MPOEKTA.

10.2. B kauecTBe KpUTEpHUEB OIIGHKH YypOBHS c(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00ydJalomMMUCS TpPUMEHseTCs S5-0ajuipHas IIKajda OHEHKH C()hOpMHUPOBAHHOCTH
KOMIIETEHIINH, KOTOpas mpuBeieHa B Tabumne 14. B Tedyenne cemectpa MOXKET MCIIONB30BATHCS
100-0annpHas mIKaga MOLyJIbHO-PEHTHHIOBON CUCTEMBI Y HUBEPCUTETA, MPABUIIa UCTIOIb30BAHHUS
KOTOpPOM, YCTAHOBJIEHBI COOTBETCTBYIOINM JIOKAIbHBIM HOPMAaTUBHBIM akToM 'Y AT
Tabauna 14 —Kpurepun olieHKH ypoBHs cOPMUPOBAHHOCTH KOMIIETEHIIUI
OlieHKa KOMIIETCHIIAN

S-OayubHas IKaIa

XapakTteprcTrka c(hOpMUPOBAHHBIX KOMIIETEHIHI

— o0OyJaromuiicss TiIy0OOKO ¥ BCECTOPOHHE YCBOWJI TPOTPaMMHBIN
MaTepHal;

— YBEpEHHO, JIOTHYHO, TTOCIIE0BATEBHO ¥ TPAMOTHO €T0 M3JIaraer;
— OMHpPAasCh HAa 3HAHWUSA OCHOBHOW M JIOTIOJIHUTEIBHOW JIUTEPATYPHI,
TECHO TPUBS3BIBAET YCBOEHHBIC HAy4YHBIE I[IOJIOKEHUS C
MPAKTHYECKOH IeATeIbHOCTHIO HAPaBICHHUS;

— yMeJ10 00OCHOBBIBACT M ApPI'YMEHTHPYET BBIIBUTacMbIC UM HJICH;

— JIea€eT BBIBOJBI K O0OOIIECHHS,;

— CBOOOJIHO BJIQJICET CUCTEMOH CIEIUAIN3UPOBAHHBIX TOHATHH.

— o0yJaronuiicss TBEpJ0 YCBOMJ MPOrPaMMHBIN MaTepual, rpaMOTHO
W, 10 CYIIECTBY, W3JIaraeT €ro, ONMHUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI,

— HE JIOMYCKAeT CYIICCTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHMS C MPAKTHUYCCKON JEATEIHHOCTHIO
HaIpaBlIeHUS;

— apryMEHTHPYET HAYYHBIC MOJOXKCHHS;

— JIEJIaeT BBIBOJIBI M 000O0IIEHNS;

— BJIAJICET CUCTEMOH CIICITUATN3NPOBAHHBIX MOHITHH.

— 00yJaronuiics yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIH MaTepya,
MO CYIIECTBY, U3JIaraeT €ro, ONMUpasch Ha 3HAHUS TOJIHKO OCHOBHOM
JTUTEPaTYPHI,

— JIONyCKaeT HECYIECCTBCHHBIC ONIMOKH U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYAHCHUS B MPAKTUYCCKOM MPUMCHEHUHW 3HAHUN
HaIpaBIICHUS;

— ¢1abo apryMEHTHPYET Hay4YHbIC TTOJIOKCHUS;

— 3aTpyaHAETCSA B (POPMYIHPOBAHIH BHIBOJOB M 0000IICHNUH;

— YaCTHUYHO BJIAACCT CHCTEMOMN CIICHHAIN3MPOBAHHbIX TOHSATHH.

— o0OyJaronuiicss He YCBOWJ 3HAYUTEIBHOH YacTH MpPOrPaMMHOIO
MaTepuana,

— JIONyCKaeT  CYIIECTBEHHbIE OMIMOKM W  HETOYHOCTH TIpHU
PacCMOTPEHUHU TTPOOJIEM B KOHKPETHOM HAINPaBJICHUU;

— UCTIBITBIBAET TPYAHOCTH B MPAKTUICCKOM TPUMEHCHUH 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAyYHBIC ITOJIOKCHHUS,

— He (OpMYIIHPYET BEIBOJIOB K 0000IIEHHIA.

«OTJIMYHO»
(GaYTCHO»

«XOpOIIO»
(GauTCHO»

«YHOOBJICTBOPUTCIILHO»
<Ga4YTCHO»

«HEYIOBIICTBOPUTEITLHOY
«HE 3aYTEHO»

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS WU UHbIE MaT€pUAIbL.
Bompocsr (3agaun) amst 5x3aMeHa npecTaBieHbl B Tabmuie 15.

Tabmuma 15 — Bonpocs! (3agaun) 11 5K3aMeHa



Kon

Ne /it [lepeuens BompocoB (3aaa4) AJ1s1 IK3aMeHa HEHHKATOPA
MaremaTuyeckui arnmapar KJIaCCUYECKON anekrpoauHamuku. | OIIK-1.3.1
1 JduddepenumpoBanne BeKTOpHBIX (yHKUUH. PasznokeHue BEKTOPHBIX
¢dbysKIWmid B psia. MHTErpupoBaHne BEKTOPHBIX QYHKIMN
5 MatemaTtndecKkuit anmapar KITACCHYECKOHN anekrpoanHamuku. | OITK-1.3.2
JuddepeHumanbHpie onepaTopsl (TpajiieHT, JUBEPIeHIINS, POTOD)
3 MatemaTndecKuil anmapar KITACCHYECKOHN anekrpoanHamuku. | OITK-1.V.1
[ToBepXHOCTHBIH, KOHTYPHBIA U 0OBEMHBIH HHTETPAJIBL.
4 MareMaTuyeckuid amnmapaT Kiaaccuueckoil snexktponuHaMuku. Teopemsl | OITK-3.B.1
Crokca u ['aycca
5 VYpasuenust Makcsesuia. YpaBHeHus MakcBeluia B KOMIUIEKCHO# (opme OIIK-1.3.1
6 BonnoBoe ypaBuenue. Ypapuenue [ eapMromnbiia OIIK-1.3.2
7 Teopema [loiinTHHra OIIK-1.V¥.1
8 IMosisipu3ariyst cBeTOBBIX BOsH. Bekrop JxoHca OIIK-3.B.1
9 NuTepdepenimonnsie senenns. KorepeHTHOCTD OIIK-1.3.1
10 SAsnenne gucnepcun. [lepBoe npubnmxenue teopun aucnepcun. dazosast OIIK-1.3.2
U TPYIIIOBAsi CKOPOCTH
11 Iudpaxuust. OnpeeneHue u NPUMeEpPHI. OIIK-1.V¥.1
12 IMpuniun INofirenca-Openens OIIK-3.B.1
13 Crporas OCTAHOBKA 3a/1a4d TEOPHHU IHPPaKLIUK OIIK-1.3.1
14 ITocTaHOBKA 33aJa4H TEOPHH TU(PPAKINI B ONTHIESCKOM JTHaIIa30He. OIIK-1.3.2
15 Bropas Teopema I'prHa 1 €€ CMBICIL. OIIK-1.V¥.1
16 Cwmpict  mpuMeHEeHHs BTOpod Teopembl Ipuna mpm  pemennu | OITK-3.B.1
Ju(PaKIMOHHBIX 3a/1a4.
17 Wurerpanshas Teopema Kupxroda-I'eapmromnbia OIIK-1.3.1
18 Oyukuus ['puna. Oyukuus ['prHa CBOGOAHOIO MPOCTPAHCTBA OIIK-1.3.2
19 Bri6op Gyukumu I'prna OIIK-1.V¥.1
20 Hudpakips Openens OIIK-3.B.1
21 Hudpakiws Opaynrodepa OIIK-1.3.1
22 Onruyeckuii KorepeHTHBINH Dyphe - mporeccop OIIK-1.3.2
23 CBepTKa 1 KOppeJisiliksl B ONITHYECKOH crcTemMe OIIK-1.¥.1
24 Judpaxrmonnas perrerka. Ee psig @ypoe OIIK-3.B.1
25 PerreTouHbINH CIIEKTPATBHBIH TPUOOD. OIIK-1.3.1
26 AKYCTOONTHYECKOE B3aUMOJICHCTBHE OIIK-1.3.2
27 Ontrka aHU30TPOIHBIX cpell. OCHOBHBIE (DH3UYECKHE IKCIEPUMEHTBI OIIK-1.V¥.1
28 Onruka aHM30TPONHBIX cpejl. [loHsaTHe TeH30pa OIIK-3.B.1
29 I"paHuUIIbl IPUMEHHMOCTH BOJHOBOU TEOPUH CBETA OIIK-1.3.1
30 OHepruss ¥ MIHOBEHHasT MOIIHOCTh CBETOBOM BOJIHBI npu KBaHToBOM | OIIK-1.3.2
OIUCaHHH.
31 Knaccnueckoe mnpubmmkeHnne MrHoBeHHOHM wmomrHocTH onrtudeckoro | OITK-1.V.1
U3ITyYCHUSI
32 Kiraccnueckoe npubimkeHue KoJaeOaHuil ol ONTHYECKOTO H3ITyYeHHs OIIK-3.B.1

Bompocsr (3aaun) nns 3adera / audd. 3auerta npeacrasieHsl B Tabuie 16.
Tabnuna 16 — Bonpocs! (3agaun) s 3aueta / mudd. 3adera

Juddepennmanpapie onepatopsl (TpaHeHT, JUBEPTSHIINsS, POTOP)

Ne n/m [Tepeuens BompocoB (3aaa4) ams 3adera / nudd. 3auera Kon
HHAMKATOpa
MartemMaTnuecKkuit anmnapar KJIaCCUYECKOH 3JIEKTPOJUHAMUKH. OIIK-1.3.1
1 JuddepeHnmpoBanne BEKTOPHBIX (QYHKIMNA. Pa3noeHne BEKTOPHBIX
¢byHkuuii B psia. UaTErpupoBanne BEKTOPHBIX (yHKIMN
2 MaremaTuyeckui arnmapar KJIaCCUYECKON anekrpoauHamuku. | OIIK-1.3.2




3 MaremaTuyeckui amnmapar KJIaCCUYECKON anextpoauHamuku. | OITK-1.Y.1
[ToBepXHOCTHBIH, KOHTYPHBIA U OOBEMHBII HHTETPAJIBL.
4 MareMaTuyeckuid amnmapaT Kiaaccuueckoi snexktponnHaMuku. Teopemsl | OITK-3.B.1
Crokca u ['aycca
5 VYpasuenust Makcsesua. YpaBHeHus: MakcBelia B KOMIUIEKCHO#H (opme OIIK-1.3.1
6 BonnoBoe ypaBuernue. YpaBuenue [ eapMromnbiia OIIK-1.3.2
7 Teopema [loiiHTHHra OIIK-1.V¥.1
8 IMossipu3ariysi cBeTOBBIX BOsH. Bekrop JxoHca OIIK-3.B.1
9 NuTepdepenimonnsie spienns. KorepeHTHOCTD OIIK-1.3.1
10 SAsnenne gucnepcun. [lepBoe npubnmxenue Teopun aucnepcun. dazosast OIIK-1.3.2
U [PYIIIOBasi CKOPOCTH
11 JTudpaxuust. OnpeeneHue u NPUMeEpPHI. OIIK-1.V¥.1
12 IMpuniun INofirenca-Openens OIIK-3.B.1
13 Crporas OCTAaHOBKA 3a/1a4d TEOPHHU IHPPAKLIUK OIIK-1.3.1
14 IToctaHOBKA 33/1a4¥ TEOPHH IU(PAKIUK B ONTHYECKOM JIHAIA30HE. OIIK-1.3.2
15 Bropas Teopema I'pHa 1 €€ CMBICIL. OIIK-1.VY.1
16 Cwmpic  mpuMeHeHHs BTOpod Teopembl Ipuna mpum pemennu | OITK-3.B.1
JU(PaKIMOHHBIX 33/1a4.
17 Wurerpanshas Teopema Kupxroda-I'eapmromnbia OIIK-1.3.1
18 Oyukuus ['puna. Oyuknus ['prHa CBOGOAHOIO MPOCTPAHCTBA OIIK-1.3.2
19 Bri6op Gyukumu I'prna OIIK-1.V¥.1
20 Hudpakips Openens OIIK-3.B.1
21 Hudpakiws Opaynrodepa OIIK-1.3.1
22 Onruyeckuii KorepeHTHBINH Dyphe - mporeccop OIIK-1.3.2
23 CBepTKa 1 KOppeJisiliisi B ONITHYECKOH crcTemMe OIIK-1.¥.1
24 Judpaxrmonnas perrerka. Ee psig @ypoe OIIK-3.B.1
25 PerreTouHbINH CIIEKTPATBHBIH TPUOOD. OIIK-1.3.1
26 AKYCTOONTHYECKOE B3aUMOJICHCTBHE OIIK-1.3.2
27 Ontrka aHU30TPOIHBIX cpel. OCHOBHBIE (DH3MYECKHE IKCIEPUMEHTBI OIIK-1.V¥.1
28 Onruka aHM30TPONHBIX cpejl. [loHsaTHe TeH30pa OIIK-3.B.1
29 ["paHuIBI TPUMEHHMOCTH BOJIHOBOW TEOPHH CBETA OIIK-1.3.1
30 OHepruss ¥ MIHOBEHHasT MOIIHOCTh CBETOBOM BOJIHBI npu KBaHToBOM | OIIK-1.3.2
OITMCAHUH.
31 Krnaccuueckoe mnpubmmkeHnne MrHoBeHHOHM MmomrHocTH —onrtudeckoro | OITK-1.V.1
U3ITYUCHUS
32 Knaccuueckoe npubimkeHie KoeOaHuii MoJisi ONTHIECKOTO H3TyUeHUsI OIIK-3.B.1

Ilepeuenp TeM [ KypcOBOI'O MPOEKTHPOBAHMS/BBIIOIHEHUS KYpPCOBOW pPabOThI
npeJicTaBIeHbl B Ta0nuie 17.
Tabnuna 17 — IlepedeHp TeM sl KypCOBOTO MPOSKTUPOBAHUS/BBITIONHEHMS KypPCOBOH pabOThI
No /i [TpumepHBIii IepedeHb TeM ISl KypcOBOTO IPOEKTHPOBAHUS/BHITIOTHEHUS
- KypCOBO# paboThI
®opMupoBaHHE BOJTHOBBIX ITy4YKOB B ONTHYECKUX MH(POPMAITMOHHBIX

1
CUCTEMaxX

) JudpaxroHHbIe TOTEPH B YCTPOIcTBaX (HOPMUPOBAHKE BOTHOBBIX
MTyYKOB B ONTHYECKUX MH()OPMAIIMOHHBIX CHCTEMAaX

3 KommnekcHast anmapaTHast GyHKIUS PEIIETOYHOTO CIIEKTPATIHLHOTO

npudopa

Bompocel s mpoBeeHHs MPOMEXKYTOUHOM aTTecTallMd B BUAE TECTUPOBAHUS
npecTaBiceHbl B Tadnuie 18.



Tabauna 18 — [IpumepHslil mepedeHb BONPOCOB sl TECTOB

No
/o

IIpuMepHBIii TepedeHs BONPOCOB AJISI TECTOB

Kon
WHJIMKATOpa

Yro ycTaHABAMBAET onepamust 7Ol : CBI3b MEXKTy CKAISPOM U
BEKTOPOM _ CBSA3b MEXY CKAJIAPOM M CKAJISIPOM _ CBSA3b MEXAY BEKTOPOM
U BEKTOPOM _ CBSAI3b MEXKY BEKTOPOM H CKAIAPOM

OIIK-1.3.1

YTo0 ycTaHABIUBAET onepanus grad : CBA3b MEKAY CKAISIPOM U

BEKTOPOM _ CBSI3b MEXIy CKaJIIPOM M CKaJIAPOM _ CBSI3b MEKIY BEKTOPOM
U BEKTOPOM __ CBSA3b MEKAY BEKTOPOM U CKAJISIPOM

OIIK-1.3.2

Yo ycraHABIMBAET onepanusi diV : CBI3b MEXKILY CKAIAPOM U
BEKTOPOM _ CBSI3b MEXKIy CKaIAPOM M CKAIAPOM _ CBSI3b MEXKIY BEKTOPOM
Y BEKTOPOM __ CBSI3b MEXKIY BEKTOPOM U CKAJISIPOM

OIIK-1.V.1

Yro ycranaBauBaeT TeopeMa I'aycca: cBsI3b MEXIY KOHTYPHBIM U
[IOBEPXHOCTHBIM UHTETpaJlaMi _ CBA3b MEXIY OOBEMHBIM U
MMOBEPXHOCTHBIM WHTETPAJIaMH _ CBS3b MEXKAY KOHTYPHBIM U OOBEMHBIM
HMHTETpaJlaMu

OIIK-3.B.1

Yro ycranapiauBaeT Teopema CTokca: CBSI3b MKy KOHTYPHBIM H
MMOBEPXHOCTHBIM HHTETPAJIaMH _ CBSA3b MEXKIY OOBEMHBIM U
MMOBEPXHOCTHBIM HHTETPAJIaMH _ CBS3b MEKAY KOHTYPHBIM U OOBEMHBIM
HWHTETpaJlaMi

OIIK-1.3.1

YTo CBA3BLIBAIOT YpaBHeHUs] MaKcBe/Ia: CBSI3b MEXIY

HANPSKEHHOCTBIO DIEKTPHUECKOil £ KOMIOHEHTHI 2]IeKTPOMATHUTHOTO
IIOJI1 | IIJIOTHOCTBIO j DJIEKTPUYECKOTO TOKA _ CBSI3b MEXKIY

HaIPSDKEHHOCTH JJIEKTPUYECKON E u marsutroit H xommonenramu
3JIEKTPOMArHUTHOTO TIOJISI _ CBSI3b MEXKIY ITPOCTPAHCTBEHHBIMH U
BPEMEHHBIMH XapaKTEPUCTUKAMH KaKOW-THO0 OJJHOH KOMITOHCHTBI
DJIEKTPOMATHUTHOTO TOJIS

OIIK-1.3.2

YTO0 CBA3BLIBAIOT BOJIHOBbIEC YPABHEHMS: _ CBSI3b MEXIY

HAIPsSXKECHHOCTBIO BHeKTpH‘{eCKOﬁ E KOMITIOHCHTBI 2JICKTPOMAIrHUTHOT'O
I0JIA U IINIOTHOCTBIO ] QJICKTPUYECKOI'0 TOKa _ CBA3b MEXIY

HaIPSDKEHHOCTSIMU JIEKTPUUIECKOM E w marsurnoit H xommonenTsr
3JIEKTPOMArHUTHOTO TIOJISI _ CBSI3b MEXKIY ITPOCTPAHCTBEHHBIMH U
BPEMEHHBIMH XapaKTePUCTUKAMH KaKOW-THO0 OJJHOI KOMITOHSHTHI
3JIEKTPOMArHUTHOTO TIOJISI _ CBSI3b MEXKIY ITPOCTPAaHCTBEHHBIMHU
XapaKTepUCTUKaMU KaKOH-1100 0JJHOI KOMIIOHEHTHI 3JIEKTPOMArHUTHOTO
T10JIsL

OIIK-1.V.1

Yro cBa3bIBaeT ypaBHeHHe ['e1bMroJibua: _ CBSI3b MEXKIY

HaIMps>XCHHOCTBIO SHCKTqueCKOﬁ E KOMITIOHEHTBI 3JICKTPOMArHuTHOT'O
10JIA U IIJIOTHOCTBIO J QJICKTPUYECKOI'0 TOKa  CBA3b MEXKIY

HAIPsKEHHOCTAMHA BHCKTqueCKOﬁ E 1 MarHuTHOM HKOMHOH@HTLI
QJICKTPOMArHuTHOI'O IOJIA _ CBA3b MEXKAY IPOCTPAaHCTBECHHBIMU U
BPEMCHHBIMH XapaKTCPUCTUKAMU KaKOH-TH00 OI[HOﬁ KOMITOHCHTBI
QJIEKTPOMArHUTHOIO MOJIA _ CBA3b MEXAY NPOCTPAHCTBEHHBIMU
XapaKTCPUCTUKaMU KaKoH-nbo OILHOI\/'I KOMIIOHEHTBI 2JICKTPOMAarHuTHOIO
10JIA

OIIK-3.B.1

BosiHOBOe ypaBHeHHUe: ypaBHEHUE B YACTHBIX IPOU3BOJHBIX
0OBIKHOBEHHOE Au(epeHINanbHOe ypaBHEHUE  TPAHCLIEHIEHTHOE
ypaBHEHHE _anredpamyeckoe ypaBHEHHE

OIIK-1.3.1

10

YpaBHenne I'eibMrosibua: ypaBHEHHE B YACTHBIX IIPOU3BOIHBIX
00BIKHOBEHHOE U (epeHIIHaTBHOE YPaBHEHUE _ TPAHCIICHACHTHOE
ypaBHEHHE _ anreOpanyeckoe ypaBHEHHUE

OIIK-1.3.2

11

Bo/1HOBOe ypaBHeHHe B 0011eM cJIyyae: OJJHOMEPHOE _ JIByXMEPHOE
TPEXMEPHOE __ YETBIPEXMEPHOE

OIIK-1.V.1




12

Ypasnenue I'eibMroJibua B o011eM cjydyae: OJHOMEPHOE
JBYXMEPHOE _TPEXMEPHOE YeThIpeXMEpHOe

OIIK-3.B.1

13

YeM NPUHSATO ONPeAessITh COCTOSIHHE IOJISIPU3ALHM
3JIEKTPOMATHUTHOTO MOJISA: OpUEHTANEN BEKTOPa dIIEKTPHIECKOM
KOMIIOHEHTBl _ OPHEHTalUell BEKTOpa MarHUTHOM KOMIIOHEHTHI
opueHTtauue Bektopa IloiiHTHHra

OIIK-1.3.1

14

Ha 0a3e kakux 3aKOHOB BbIBOASATCA YypaBHeHusa MakcBesuia: Oma
Kupxroda 31eKTpoMarHWTHOW MHIYKIIMH _ TIOJHOTO TOKa

OIIK-1.3.2

15

Vkaxute Bektop HMoiintnnra: HXE  j=cE ExH

OIIK-1.¥.1

16

Yro sBIAsETCH MATEMATHYECKOH OCHOBOI CKAJIAIPHOI TeopHu
auppaxouu: teopema Ctokca _teopema ['puna _ teopema [Maycca
teopema [loliHTHHTa

OIIK-3.B.1

17

JlaiiTe onpenesienne siBJIeHUs! TUPpaKIuu

OIIK-1.3.1

E18

UYro siBasieTcs pu3n4YecKOil 0CHOBOM CKAJSIPHON Teopuu TUpaKIuu:
3aKOH MOJHOIO TOKAa _ 3aKOH 3J€KTPOMATrHUTHON MHAYKIWHA _ TPUHIIUIL
['rolirenca — @peHens  NPUHLIKI NIPUYHMHHOCTH

OIIK-1.3.2

19

Yro onuchiBaer nudpaxkuusa @paynrodepa: _1moye Ha TOBEPXHOCTH
9KpaHa _II0JIe B OTBEPCTUU _ IIOJIE B JaJIbHEH 30HE

OIIK-1.V.1

20

Yro ycTaHaBauBaeT TeopemMa I'puHa: _ CBA3b MEXIy KOHTYPHBIM H
[IOBEPXHOCTHBIM UHTETpaJlaMi _ CBSA3b MEXIY OOBbEMHBIM U
MMOBEPXHOCTHBIM UHTETPAJIaMH _ CBSA3b MEXKAY KOHTYPHBIM U OOBEMHBIM
HHTErpajlaMu

OIIK-3.B.1

21

JaiiTe onpejeneHue KOrepeHTHbIX KoJ1e0aHMii

OIIK-1.3.1

22

Kaxkmne xo/1e0anus MOryT ObITh KOTepeHTHBIMM: JIBa CIIy4aliHbIX
KoneOaHus _ JBa MOHOXPOMATHYECKUX KONeOaHHs _ MOHOXPOMAaTHIECKOe
W Cy4yaiiHOE KoJIeOaHus

OIIK-1.3.2

23

JajiTe onpenenenue saBjeHus MHTeP(epeHIIUN

OIIK-1.¥.1

24

Kakmue kojie0aHus 1a10T yCTOIYMBYI0 HHTEePdepPeHIINOHHY IO
KApTHHY: J]Ba KOTEPEHTHBIX KOJIeOaHUsI _ JiBa CIy4YailHBIX KOIeOaHUs _
JIBA YaCTUYHO KOTEPEHTHBIX KOJicOaHus

OIIK-3.B.1

25

Kakoe MUHMMAaJIbHOE KOJINY€CTBO HCTOYHHKOB HEO0X0IUMO /LISl
nojiyyeHusi UHTepdepeHIINOHHONH KAPTUHBI: OUH _ 1BA _ TPH _
YeThIpe

OIIK-1.3.1

26

Yro Takoe KBa3MMOHOXPOMATHYCCKO€ U3JTYYECHHUE: IIINPOKOIIOJIOCHOC
H3JIYYCHUC HHU3KOYAaCTOTHOC U3JTYUCHHUE Y3KOIOJOCHOEC U3JIYUCHHE

OIIK-1.3.2

27

YTo Takoe AMCIEPTrHPYIOLIAsI CPpeia: Cpeia ¢ MEIKOAUCIIEPCHBIMA
KOMIIOHEHTaMH __ CpeZia, B KOTOPOH HAOMI0AAeTCs 3aTyXaHUe U3TyUeHUs
cpeza, B KOTOpPO# HabmomaeTcs aucnepcust (pa3oBoil CKOPOCTH — MyTHas
cpena

OIIK-1.V.1

28

Yro Takoe qucnepcus ¢a3oBoii CKOPOCTHU: 3aBUCUMOCTh (pa30BOU
CKOPOCTH MOHOXPOMAaTH4ECKOH BOJIHBI OT YACTOThl _ HEMOCTOSIHCTBO
CKOPOCTH JBIDKEHHS OTHOAIOIIEH Y3KOOIOCHOTO U3TYYeHUs _ IMHeHHast
3aBUCUMOCTbH BOJTHOBOI'O YMCJIA OT YIJIOBOI YacTOThl  JIMHEiHas
3aBHCHUMOCTHh BOJIHOBOI'O YHCJIa OT HHKHH‘IGCKOﬁ YaCTOThI

OIIK-3.B.1

29
30

SIBnenne nucnepcnu Ga3oBoil CKOPOCTH ABJECHHE: BPEIHOE _ MOJIE3HOE
_ OTHO3HAYHO OTBETUTH HEBO3MOXKHO

3aTyxaHue ONITHYECKOr0 U3/IyYeHHUsI B cpejie sIBJIeHHe: BPEIHOE
I10JIE3HOE _ OJAHO3HAYHO OTBETUTh HEBO3MOXKHO

OIIK-1.3.1

31

I'ne na6aoaaercsa siByieHue qucnepcuu Gpa3oBoii CKOPOCTH: B
AIIEKTPUYECKHX IIETISIX _ B BOJHOBBIX CUCTEMAaX _ MIPH MPOXOXKICHUHN
JIEKTPUYECKOTO TOKA B BAKyyMe

OIIK-1.3.2

32

B pamkax kakoro pa3jesa BOJHOBOH TeOpPUH NPUMEHSETCS
npubanxenue Kupxrodga: teopuu aucnepcuu  Teopuu
HHTEPQEpPEHLIUH _ TeOpUH AU(PaKIMU _ TEOPUH pacCesHUs

OIIK-1.V.1




Yro Takoe pynkuus Ipuna: peakuus TUHEHHON cUCcTEMBI Ha O — OIIK-3.B.1
33 BO3ACHCTBHE _ peakisl JMHEHHON CUCTeMBl Ha EAMHUYHYIO (DYHKLIHUIO
peaxuus JIMHEHHOM cucTeMBbl Ha TapMOHMYECKOe KojlebaHue  peaxius
JMHEHHOM CUCTEMBI Ha CTOXAaCTHYECKOE BO3ICHCTBHE

Ipu KAKKX COOTHOLIEHUSIX IJIHHBI BOJIHbI A ¥ MHHHMAJIbLHOIO OIIK-1.3.1
34 | pa3mepa doTBepcTHs cipaBelIuBo npudamkenue Kupxroda:
a<<A _a>A1 a=A

Kak yunThIBalOTCS rPAHUYHbBIE YCI0BUS B PAMKAX CKAJISAPHOM OIIK-1.3.2
Teopuu JMGPAKUUU: IPUMEHSIETCS CTPOrHi 3JIEKTPOJUHAMUYECKHUH

35
noaxod _ YYHTBIBACTCS BJIMSIHHUE Ha BEKTOP H _ YUYHWTBIBACTCS BJIIMSHUEC

Ha BEKTOp E  nukax ne YUYUTBHIBAKOTCS
OTpuuarteibHble YaCTOTHI UMEIOT pU3HYeCKHil CMBICI B CiIydae OIIK-1.V.1
36 CIIEKTPOB: BPEMEHHBIX ITPOLIECCOB _ MMPOCTPAHCTBEHHBIX PaCIpeneIeHUuN
HE UMEIOT (PU3MUYECKOT0 CMBICIIA

Yro He BHINOJIHSAET MPOCTPAHCTBEHHOr0 Mpeodpa3oBanus Dypne: OIIK-3.B.1
37 | cioii cBOOOAHOTO MPOCTPAHCTBA _ JIMH3A _ JIMH3a + CJIOW CBOOOIHOTO
MIPOCTPAHCTBA
37 Yro Takoe (OTOH: dIEMEHTApHAs 4YacTHIlA _ 4acTb aToMa _ 4acThb OIIK-1.3.1
MOJIEKYJIbl _ 4acTh TBEPAOTO Tena
38 | Kak BeIpazkaercsi sueprusi poToHA: E|2 _ |H|2 _|EH |, how OlIK-1.3.2
39 Kakoii 3ﬂeKTPquCKﬂﬁ 3apsaj HveceT (¢oTOH: MONOKUTENBHBIA OIIK-1.Y.1
OTPULATEIbHBIA _ 2JIEKTPHUYECKH HeHTpaieH
YTto CBA3BIBACT KBAHTOBOE M KJIACCHYECKOE ONMMCAHME ONTHYECKOIO OIIK-3.B.1
40 | M3MydYeHHWs: TPUHIMI HeoNpenelieHHoCcTH [eif3eHOepra _  MpUHIMI

NPUYUHHOCTH _ IPHUHIUII COOTBETCTBHS Bopa

[lepeueHb TeM KOHTPOJBHBIX pa0dOT MO JUCHUTUIMHE OOYYarONUXCS 3a09HON (OpMBI
00yueHus1, npencrapiieHsl B Tabmure 19.

Tabauna 19 — IlepeyeHb KOHTPOIBHBIX PabOT
Ne n/m [TepedyeHp KOHTPOJIBHBIX paboT
He npenycmorpeHo

10.4. Metoguyeckue  MaTepualbl,  OMNPENEIAIONIME  MPOUEAYpPhl  OIEHUBAHUA
WH/IMKATOPOB, XapaKTePHU3YIOUIMX OJTambl (OpMUpOBaHHS KOMIETEHIHH, COJEpX,arcsi B
JIOKAJIbHBIX HOpMaTuBHBIX akTtax [ YAII, pernaMeHTHUpYIOIIMX MOPAJOK U NPOLEAYpPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOH aTTecTaluu 00yqaromuxcs
I'VAIL

11. Meroauueckue ykazaHus st 00YYaIOIINXCsl 10 OCBOCHUIO TUCHIUTILIHHBI
(Huoice npueoosamcs pekomenoayuu no cCOCmasieHuIo 0aHHo2o pasoena)

11.1. MeTtonuueckne ykazaHUs Ui OOYyYalONIMXCSA 10 OCBOCHUIO JICKIIMOHHOTO
MaTepHaa (eciu npedycmMompeo yieOHbIM NAAHOM NO OAHHOU OUCYUNTUHE).

OCHOBHOE Ha3HauEHUE JICKIIMOHHOTO MaTrepuiajia — JIOTHYEeCKH CTPONHOE, CHCTEMHOE,
Iy0OKOE U SICHOE U3JIOKEHUE yueOHOoTro Matepraia. HasHaueHre COBpeMEHHOM JIEKITUU B paMKax
JUCIHUIUIMHBI HE B TOM, YTOOBI IOJYYHTh BCIO HH(POPMAIMIO MO TEeME, a B OCBOCHUH
(yHIaMEHTAIBHBIX MPOOJEM JUCHUIUIMHBI, METOAOB HAy4YHOTO ITO3HAHHUS, HOBEHIINX
JIOCTIKEHU HAyYHOW MBICTH. B yuyeOHOM mpoliecce JEKIUsl BBIMTOIHSAET METOA0JIOTHYECKYIO,
OpraHu3aIMoHHYI0 ¥ HHPOPMAIMOHHYIO QYHKIMH. JIeKIus packpbhiBaeT MOHATHIHBIN ammapaT
KOHKPETHOH 001acTh 3HaHus, €€ MpoOJeMbl, JaeT IelbHOe MPEJCTaBICHHWE O JUCIHILIUHE,
MOKAa3bIBAET B3aUMOCBSI3b C IPYTUMHU JTUCITUTLIMHAMHU.

[InanupyemMble pe3ysIbTaThl IPY OCBOCHUH 00YYAaIOIMUMUCS JIEKIIMOHHOTO MaTepraa:




— TOJY4YE€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBI3aHHBIX 3HAHUH, ypOBEHb KOTOPBIX
OTIpEeNeNsAeTCs 1EJIEBOI YCTAaHOBKOM K KaX 0 KOHKPETHON TEME;

— IIOJyYeHHE OIbITa TBOPYECKON pabOTHI COBMECTHO C TIPETIOAaBATEIIEM;

— pa3BuTHE TNPO(ECCHOHATBHO-IEIOBBIX  KayecTB, JIOOBM K MpeaMery |
CaMOCTOSITENIbHOTO TBOPUECKOI'O MBILUIECHUS.

— TOsIBIIEHHE HEOOXOAMMOTO HHTEpeca, HEOOXOAMMOTrO AJIsSi CAMOCTOSITENILHOU PaboThI;

— TOJYy4YE€HHE 3HAHUN O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU U TEXHUKU U O IIPOrHO3€E
UX Pa3BUTHUS HA OJVDKANIINE TOJIBI;

— Hay4YUTbCSd METOAMYECKHM oOpabaThiBaTh Marepualn (BBIACNIATH TJIABHBIE MBICIH H
MOJIO’KEHUSI, MPUXOJAUTh K KOHKPETHBIM BBIBOJAM, TOBTOPSITH UX B PA3IMYHBIX (JOPMYIUPOBKAX);

— IOJyYeHHE TOYHOTO MOHWMAHHS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSTHH.

JlekunOHHBIT MaTepuans MOXET CONpPOBOXKIATBCS AEMOHCTpauueill ciaiijloB U
WCTIONb30BAaHMEM pA3JaTOYHOTO MaTepuana TIpH TPOBEICHHH KOPOTKUX JUCKyccHd 00
0COOEHHOCTSIX IPUMEHEHUS OT/IEIBbHBIX TEMATHK IO JUCIUTUINHE.

CTpyKTypa mpeiocTaBieHus JICKIIMOHHOTO MaTepuana:

— U3JI0KCHUE BBOTHOM YaCTH,

— U3JI0KEHUE OCHOBHOM YacTH JICKIIN U,

— KpPaTKUEC BbIBOABI IO KaXKAOMY M3 BOIIPOCOB;

— 3aKJIIOYCHHUC,

— pPEKOMCEHAAUU JIUTECPATYPHBIX UCTOYHUKOB IO U3JIaracMbIM BOIIPOCAM.

11.2. MeTtonu4ueckue ykazaHHs Uil OOyYarolIMXCsl IO yYacTHIO B CEMHHApax (eciu
npeodycMompeno yueOHvIM RIAHOM HO OAHHOU OUCYUNTUHE)

OCHOBHOU 11eJTbI0 1T 00YYarOMIErocs SBISICTCS CUCTeMaTH3alus U 0000IIeHIe 3HAHUN
Mo wu3ydaemMoil Teme, pasnerny, (OpPMHpPOBaHWE YMEHHS paboTaTh C JOMOJHHUTEIbHBIMU
WUCTOYHUKAaMU WH(OPMAILUH, COTOCTABISATh M CPAaBHUBATh TOYKH 3PEHUS, KOHCIEKTHPOBATH
NPOYMTAHHOE, BBICKA3bIBAaTh CBOKD TOYKY 3pEHHS W T.I. B COOTBETCTBMHM C BeIymlIcH
JMIAaKTUYECKOW IENBI0 CONEPKAaHHEM CEeMHHAPCKUX 3aHATUH SIBISIOTCS Y3JIOBBIe, HamOolee
TPYAHBIE Ui NOHUMAHUS M YCBOEHHS TEMBl, pasfeibl AucuuIuinHbl. Crneunpukoil JaHHOM
(bopMBbI 3aHATHI ABISETCA COBMECTHasi paboTa Mpenoaasatelis n 00yJyaroIerocs HaJl peleHueM
MOCTaBJIEHHOM MpoOIeMbl, a IMOUCK BEPHOIO OTBETa CTPOMTCS HA OCHOBE YepelOoBaHMs
WHIMBUAYAIBHON U KOJUIEKTUBHOM 1S TENTbHOCTH.

[Tpu moArOTOBKE K CEMHMHAPCKOMY 3aHATHUIO MO TEME MPOCITYIIaHHOM JIEKIIUH HEOOXOJMIMO
03HAKOMUTBCA C IUTAHOM €T0 MPOBEACHUS, C JINTEPATypOil M HAYIHBIMHU ITyOIUKALIUSIMHE 110 TEME
CEeMHHapa.

TpeboBaHMs K MPOBEICHUIO CEMUHAPOB

Obs3amenvHo 07151 3aN0JHEHUs. npenooasamesiem

11.3. Meronuueckue yka3aHusi JUIs OOyYarOLIMXCS IO TMPOXOXKACHHIO IMPAKTUYECKHX
3aHATUH (eciu npedycmMompero y4eOHbiM NIaHOM HO OAGHHOU OUCYUNIUHE)

[IpakTHyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHm3anuu y4eOHOro
npolecca, 3aKII0YaIoNIAscs] B BHIIOIHEHUH 00YYaIOIIMMHKCS MO PYKOBOACTBOM HPEIOaBaTes
KOMIUIEKCa y4eOHBIX 3aJaHMH C IEJNbI0 YCBOCHHS HAayYHO-TEOPETHUYECKHX OCHOB Y4eOHOM
JUCLUILTHHBL, TPUOOPETCHUSI yMEHHI ¥ HABBIKOB, OIIBITA TBOPYECKOM JACATEIBHOCTH.

Llenpio MPaKTHUECKOTO 3aHATHSA sl 00yUJaIOMIErocs SBISETCS MPUBUTHE 00YJarONIIMCS
YMEHUH 1 HABBIKOB MPAKTHYECKON JAEATEIHHOCTH 10 N3y9aeMOU AUCIUTLIINHE.

[TmaHupyemble pe3ysabTaThl P OCBOCHUH 00YYAIOIIMMCS TIPAKTHYECKUX 3aHATHIA:

— 3aKpeIuieHHe, YIiIyOJeHWe, pacIlUpeHHe M JeTalu3alus 3HAHWH NpH PEelIeHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE TO3HABATEIFHBIX CIIOCOOHOCTEH, CaMOCTOATEIFHOCTH  MBIIIICHUS,
TBOPYECKOI aKTUBHOCTH;



— OBJAJCHUE HOBBIMH METOJaMH M METOJUKAMU H3Y4eHHsS KOHKPETHOW Y4eOHOM
JMCLUILITHHBL;

— BbIpa0bOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIOJyYeHHBIX 3HAHUH s
BBITIOJTHEHHS 33/1aHUI;

— ofecrnieueHre PalMOHAIBHOTO COYETAHUS KOJUICKTHBHOW M MHIMBUAYAIBHOH (OpM
o0Oy4eHusl.

TpeGoBaHMs K MPOBEACHUIO MMPAKTHUECKUX 3aHATHI

TUNMUYHBIME CTPYKTYPHBIMH DJIEMEHTAMU 3aHSATHUS SIBIISIOTCS: BBOJAHASI, OCHOBHAS U
3aKITIOYHUTENbHAS YACTH.

Bsoonas uacms obecnieunBaeT MOJArOTOBKY CTYJICHTOB K BBITIOJIHEHUIO 3a/1aHuUil paboThl. B
€€ COCTaB BXOJAT:

* (hopMyIIMPOBKA TE€MBI, LIEJIH U 33/1a4 3aHATHUS, 000CHOBaHHE €ro0 3HAYMMOCTHU B
npodeCCHOHAIBHOM MOTOTOBKE CTYCHTOB;

* pacCCMOTpEHHUE CBSA3EH JAHHOW TEMBI C IPYTUMHU TEMaMH Kypca;

* U3JI0KEHUE TEOPETHYECKIX OCHOB PaOOTHI;

* XapaKTepUCTHKA COCTaBa U OCOOCHHOCTEH 3a/1aHuil pabOThl M 00BICHEHHE TIOXO0/I0B
(MeTonoB, cIOCOO0B, MPUEMOB) K UX BBIITOJIHEHUIO;

* XapaKTepUCTHKa TPeOOBaHU K Pe3ysIbTaTy paboThl;

* BBO/IHBII MHCTPYKTAXX MO TEXHUKE 0€30MaCHOCTH MPU IKCIUTyaTallM TEXHUYECKUX
CPEACTB;

* IPOBEPKA TOTOBHOCTH CTYJICHTOB K BBITIOJHEHUIO 33/1aHUI paboTHI,

° HpO6HO€ BBIIIOJIHCHME 3aJaHHI 110, PYKOBOACTBOM MPCIIOAaBaTCIIA,
® YKa3aHuA 110 CAMOKOHTPOJIIO PE3YJIbTATOB BBIIIOJIHCHHUA 3aJlaHuH CTYACHTAMMU.

OcHosHas yacms MPEIIONATaeT CAMOCTOATENBLHOE BHIMIOJHEHUE 33/JAHUN CTYIE€HTaMH.
MoxkeT conpoBOKIATHCS:

* JIOTIOJTHATEIHHBIMU Pa3bICHEHUSMU TI0 XOAY PaOOTHI;

* YCTpaHEHUEM TPYIHOCTEH MPU BHITIOJTHCHUN 33JJaHUI paOOTHI;

* TEKYIIMM KOHTPOJIEM U OIIEHKOW pe3yJIbTaToB PadOoThI;

* IO/IJIEP’)KaHUEM B pabOUYeM COCTOSIHUM TEXHUYECKUX CPEJICTB;

* OTBETAMH Ha BOIPOCHI CTYJCHTOB.

3axknouumenbHas 4acmv COAEPKUT:

* [10JIBEICHUE OOLIMX UTOTOB (IO3UTUBHBIX, HETAaTUBHBIX ) 3aHATHUS;

* OLIEHKY pe3yJbTaTOB pabOThI OT/IEJIbHBIX CTYICHTOB;

* OTBETHI HA BONPOCHI CTYAEHTOB;

* BBIJIa4y PEKOMEHIANNH 110 YIIyYIICHUIO TIOKa3aTeseil paboThl U yCTPaHEHHIO MPOOEIIOB B
CHUCTEME 3HAHUM U YMEHUH CTYICHTOB;

* cOOp OTYETOB CTYJICHTOB 10 BBIIIOJHEHHOW PaboTe I MPOBEPKU MPENOoIaBaTeIeM;

* U3JI0KEHUE CBEJICHUI O MOJTrOTOBKE K BBHIIIOJHEHHUIO CIIEAYIOMIEH paboThl, B 4aCTHOCTH, O
MOJTIeKAIEH H3yUeHUI0 YU4eOHO! TuTeparype.

11.4. Metoamueckue yka3anus AJisi 00ydJaroImuXcs 1Mo BHITOTHEHUIO 1a00paTOpHBIX padoT
(ecau npedycMompeHo yueOHbiM NIAHOM N0 OAHHOU OUCYUNTUHE)

B xoze BemmonHeHust 1a00paTOpHBIX pab0T 00YYarOMIMKACS JOJKEH YIITyOUTh U 3aKpENuTh
3HAHUSI, PAKTHYECKUE HABBIKHU, OBJIA/IETh COBPEMEHHONW METOAMKON U TEXHUKOW IKCIIEPUMEHTA
B COOTBETCTBUM C KBAJU(PHUKALMOHHOM XapaKTepUCTHKOW oOyuaromierocs. BeinonHeHue
71a00paTOpHBIX PabOT COCTOUT U3 IKCHEPUMEHTAIBHO-IIPAKTUYECKOM, pacueTHO-aHATUTUYECKOM
qacTeil U KOHTPOJIbHBIX MEPOIIPUATHI.



BrimonHenre nabopaTOpHBIX padOT 00yYaromUMCS SIBJISCTCS HEOTHEMIIEMOW YacThIO
W3yUYeHHs JUCUUIUIMHBI, ONpEeAesieMOil ydYeOHbIM IUTAaHOM, M OTHOCHTCS K CPEICTBaM,
00ecIeunBaOLIMM PEIICHHE CIESAYIOINX OCHOBHBIX 3a/1a4 00Y4aroIIerocs:

— TpUOOpeTEeHHEe HaBBIKOB UCCIIEIOBAHHS IIPOLIECCOB, SIBICHUN U OOBEKTOB, U3y4aeMbIX
B paMKax JaHHOW JHCUIUIUINHBL;

— 3aKperuieHHe, Pa3BHTHE M JACTAIM3ALUS TEOPETHYSCKMX 3HAHHM, MOJyYECHHBIX Ha
JCKLUSX;

— MOJydeHHe HOBOW MH(POPMALIUH 110 U3YIaeMOW JUCIUTLTINHE;

— TIpuoOpeTeHHe HaBBIKOB CAMOCTOSATENBHOM paOOTHI C 1a00PATOPHBIM 000PYI0BAHUEM
U ipubopamu.

3aganue U TpeOOBaHUS K MPOBEJICHUIO JTa00PATOPHBIX paboT

3aoanue k nposedenuto 1abopamopHoli pabomul OTIPENENAETCS LEeTbI0 MPOBEACHUS ITOM
paboThI, COAEPKUT UCXOAHBIE JaHHBIE IS IPEIBAPUTEIILHOTO TEOPETHYECKOTO pacdeTa, a TakKe
MPOTpaMMy SKCIIEPHMEHTAIBHBIX HCCIEIOBAHUI XapaKTEPHCTUK W TMApaMeTPOB MPOILECCOB H
00BEKTOB.

[TonpoOHO ¢ MeTOAMKOW BBIMOTHEHUS JA0OPATOPHBIX PadOT MOXHO O3HAKOMHTHCS B
caeayromux uHTEpHET pecypcax: 1. Aaukees b.B., Kynenko C.A., XpamoB B.H..MeTtoaudeckue
yKazaHusg K JiabopaTOopHbIM paboram mo Kypcy «OcHOBBI ontukm» Bomrorpaa. 2006. —
http://www.studmed.ru/docs/document29371/content; 2. JlaGopaTopHbBIil MPAKTUKYMIIO ONTHKE.
VYuebnoe nocooue UTMO. 2012 http://www.studmed.ru/docs/document1721/content.

Tpebosanus k nposedenuio 1ab60pamopusix pabom ciedyioujue.

JlaGopaTopHble pPa0OTHl BBIMOJHSIOTCS WHAMBUIYAIbHO KaXKAbIM cTyaeHToM. Ilepen
BBITTOJIHEHHEM JIa00PATOPHBIX PadOT CTYJACHT M3Y4aeT UCTIONb3YEMBIH METOA MOICITUPOBAHUS U
MPOTpaMMy HCCIIEIOBAHMS, a TAKXKe TPeOOBAaHUS 110 TEXHUKE 0€30IacCHOCTH B TaOOpaTOPHH.

[lepen BeIMONHEHHEM JTA0OPATOPHON PAaOOTHI CTYAEHT TAKXKE COCTABISET METOIHKY
UCCIIC/IOBAaHHUS TPOLECCOB U OOBEKTOB, OQOPMIIIET TEOPETHUECKYI0 4YacTh OTYeTa C
HEOOXOIUMBIMU pacyeTaMd M TaONWIAMH I 3aHECEHHs] 3HAYCHWH, TOJIYYCHHBIX MpH
BBINTOJIHEHUH PAOOThI BEJINYMH.

K naGopaTopHoii paboTe 10mycKatoTCs TOJIBKO CTYAEHTHI, POLIEIIINE HHANBUAYAIBHOE
cobece10BaHUE C MPEINOAABATENIEM U [TOKA3aBIINe YMEHHE IPaBUIbHO UCIIOIb30BaTh annaparypy,
SICHO Y YETKO MPECTABIISIONINE MOPSAIO0K BBIOTHEHHUS PaOOTHI.

Crpykrypa u dhopma oTdera o 1ab0paTopHOr padboTe

OtueT popMupyercs B CIEAYIOMIEM TTOPSIKE:

1. TUTYBHBIHN JIUCT.

TutynasHbIN TUCT OPOPMIISETCS B COOTBETCTBHU C 00PA3IIOM.

2. IlpoTokoi Kk 1abOpaTOpPHOIT paboTe C MOAMUCHIO MPETIOAaBaATENs HIIU COTPY/THHUKA.

ITpoTtokon k naboparopHOi paboTe sBAsSETCS JIAOOPATOPHBIM KYPHAIOM, COAEpKAIUM
HEOOXO0IUMBIE JUISI BBINOJIHEHHSI 1a00paTOpHON pabOThl HCXOIHBIE JaHHbIE, 3a()UKCUPOBAHHBIE B
Ipoliecce BBIIOIHEHUs 1a00paTOpHOM paboThl pe3ynbTaThl. be3 nmoanucanHoro npenojaBaTeneM
WJIN COTPYAHUKOM MPOTOKOJIA OTYET K 3aIUTE HE MPHHUMACTCS.

3. Lenb paboThLI.

Lless pabOTHI TOKA3BIBAET, JJISl 4ETO BHIIOIHSACTCS padoTa, HapUMep, IS HOTYYCSHUS WIN
3aKpETUICHUs KaKUX HABBIKOB, M3YUYCHUS KaKUX SBJICHUH, 3aKOHOB U T.II.

4. Kpartkoe copepxkanue paboTHI.

Kpatkoe conmepkanue pabOTBHl BKIIOYACT TEOPETHYECKOE OMUCAHWE TEMAaTHUKU
71a0b0pPaTOPHOI pabOTHI U 0OPAOOTKH MOTYUCHHBIX JAHHBIX.

5. Pe3ynbTaThl IpeBapUTEIHLHOTO pacyueTa.

[MpenBapuTenbHbIE pacyeThl MPOBOAATCS B COOTBETCTBUH C 3aJaHUEM W TO3BOJISIOT
TEOPETUYECKH OIIEHUTDH MapaMeTPhl U XapaKTEPUCTHKH UCCIIEAYEMbIX IPOIIECCOB U OOBEKTOB.

6. O0paboTKa pe3yabTaTOB.




OG6paboTka pe3yNbTaTOB BKIIOYACT ONMHCAHWUE XOAa BBITIOJIHCHHS PadOTHI, IMepedycHb
MOJYYCHHBIX PE3YyJIbTATOB, COMPOBOMKAAIONINXCSI HEOOXOIMMBIMU KOMMEHTAPHUSIMH, PacYeTaMu U
MPOMEKYTOUHBIMHU BBIBOJIAMH, CXEMBI, UEPTEXKHU, IPaUKH, 1uarpaMMsbl U T. 1.

7. BeIBO/IBI 110 pe3ysIbTaTaM BHITIOIHEHUS padOoThI.

BeiBosibl 0 paboTe NienaroTcsi Ha OCHOBaHUU 000OIIEHUS TIOTYUYEHHBIX PE3yJbTaToB. B
BBIBOJAX TaKXe OTMEYAIOTCS BCE HENOPAaOOTKM, MO KAKOH-TMOO MPUYMHE HMMEIOIIME MECTO,
NPEUIOKEHUST M PEKOMEHJAlMU MO JalbHEHIIeMy MCCIIEJOBAaHUIO TOCTaBIEHHOH B pabote
Mpo0JIEMBI U T. II.

8. [IpunoxeHus.

B npuitoskeHust BBIHOCATCS OMOIHOTpaduyecKuii CIIMCOK, COACPIKAIINN CChIIKU HA KHUTH,
MEPUOTUYECKUE U3aHUsl, HHTEPHET PECYpChl, UCIOJIb30BAHHBIC MPHU BBITIOJTHEHUH DPAaOOTHI U
odopmieHnn or4eta. B OCHOBHOM TEKCTE€ OTYETa CCHUIKM HAa MYHKTHI OMOIHOTpaduyecKoro
CIIMCKa TpHUBOAATCS B cienyromiem Bune: [1, ctp.2], rne 1 — HoMep myHKTa, cTp. 2 —
JIOTIOJTHUTEIbHOE YTOUHEHHE MECTOIOI0KEHHUS B TEKCTE.

B mpunoxeHnne BRIHOCATCS TaKkKe CIpaBOYHAs U Npovas nHpopManus, He BKIIOYCHHAs B
OCHOBHBIE pa3/iesibl OTYETA.

TpeboBanus kK 0OPMIICHHIO OTYETA O JIAOOPATOPHOH paboTe

OTtuer mo nabopaTopHON pabOTe BBITOIHACTCS KAKIBIM CTYAEHTOM Ha JIHCTax Oeoi
Oymaru gopmaTta A4 B Ie4aTHOM WM PyKOITUCHOM Buje. KommbiotepHoe ohopmiteHue sBiseTcs
Oonee MPEANOYTUTENBHBIM, OJHAKO JOMYCKAeTCSl YacTHYHO WM IOJHOCTBIO aKKypaTHO
opopMIsITh OTUET OT pyKu. HeOpexxHo odopMieHHbIE WM HEpa300pUYHBO HATMCAHHBIE OTYETHI
OTIIPABJISIIOTCS HA NIEPENEIKY.

IIpu odopmieHnn oT4eTa MCIOIb3YETCS CKBO3HAas HyMeEpauus CTpaHML, CUHUTas
TUTYJBHBIA JIMCT NEpBOM cTpanuned. HoMmep cTpaHuIbl Ha TUTYJIBHOM JIMCTE€ HE CTaBUTCS.
Howmepa cTpaHu1p! CTaBsATCS 0 LEHTPY BBEPXY.

IIpu odopmieHnH oTueTa B MEYATHOM BUJAE JKENATEIBHO COOJIOAATH CIEAYIOLINe
TpeboBanus. s 3aro0OBKOB: MONYXUPHBIA mpudT, 14 1T, neHTprupoBaHHbIA. /)11 OCHOBHOTO
TeKCTa: HeXKUPHBIA mpudT, 14 1T, BeIpaBHUBaHUE 10 mHpuHE. Bo Beex ciaywasx Tum mpudra —
Times New Roman, orctyn a63amna 1.25 cM, MoIyTOpHBIH MeXAyCcTpo4HbIH nHTepBa. [los:
JIeBO€ — 3 CM, OCTaJIbHBIE — 2 CM.

11.5. MeTonuueckne yKazaHus JUisi OOYyYarOUmIMXCs 10 MPOXOXKICHUIO KypPCOBOTO
MTPOCKTUPOBAHUS/BEITIOIHCHUS KYPCOBOH PabOTHI (eciu npedycmMompeHo yueOHbIM NAAHOM HO
O0auHOU oucyuniume)

KypcoBoii mpoekt/ paboTa mpoBoUTCS ¢ 1enbi0 (GOPMUPOBaHUS Y 00yUYaOIUXCS OMbITA
KOMIUIEKCHOT'O PEIlieHUs] KOHKPETHBIX 3a71ad MPpodeCcCUOHATBHOMN IeITeIbHOCTH.

KypcoBoii mpoekT/ paboTa mo3BoisieT 00yJarommeMycs:

CTpyKTypa NOsICHUTEIbHON 3aMCKH KYPCOBOTO MPOEKTa/ paboThl
[TosicHuTENBHAS 3aMTUCKA 110 KYPCOBOW pabOTe BEHIIOIHSACTCS B CIEAYIONIEM BUJIE:
1. TUTYBHBIHN JIUCT.
TutynasHbIN TUCT OPOPMITIETCS B COOTBETCTBUU C 00PA3IIOM.
2. Ilenb KypcoBO# pabOTHI.
Lenbro KypcoBOM SIBISIETCS 3aKpeTVIeHUe 3HAHHUH 110 TUCIUTUIMHE «OCHOBBI ONITHKNY,
MOJTyYEeHHBIX B 6-M ceMecTpe MOATr0NIOBKY OakanaBpa no HanpaeieHuio 12.03.02 u npuMeHeHus
9THUX 3HAHUH JUISL pa3pabOTKU ONTOAIEKTPOHHBIX CUCTEM.
3. ConepikaHue KypcoBOil pabOThI;
- 3aJJaHME Ha BBINOJIHEHHE KypCOBOIl paboTHI;
- BBEJICHHUE, BKIIIOYAIOIIEE LIEJIb KypCOBOMl paboTHI;
- OTITUYECKasi CXeMa pa3padaThiBa€MOro yCTPOICTBA U €€ PaaHOONI THIECKUI aHAJIOT;
- pacyeTHas 4acThb;




- 3aKIII0YCHHUE, COJIEpIKAIIEe BEIBOIBI O BBIITOJHEHHOM padoTe.

4. llpunoxxeHust

B npunoskenust BelHOCATCS OMOIMOrpaduUUecKuii CIUCOK, COAEP)KAIIMN CCBIJIKM HA KHUTH,
NEPUOINYECKUE W3JaHMs, MHTEPHET-PECYpPChl, UCIOJIb30BAHHBIE NPHU BBINOJHEHUH PabOTHI U
opopmiieHHH OTYeTa. B OCHOBHOM TEKCTE OTYETa CCHUIKM Ha MYHKTHI OHONHOrpaduyeckoro
CIIMCKa TpHUBOAATCS B cuenyromiem Bune: [1, ctp.2], rtne 1 — HoMep myHKTa, CTp. 2 —
JIOTIOJTHUTEIbHOE YTOUHEHHE MECTOIOIOKEHHUS B TEKCTE.

B npunoskeHue BEIHOCSATCS TaKKe CIpaBOYHAs U Ipodasi HH(GopMaIys, He BKIIOYCHHAs B
OCHOBHBIE pa3/ieibl OTIeTa

TpeboBanust K 0HOPMICHHUIO MOSICHUTEIBHOHN 3aMCKU KYPCOBOTO TPOEKTa/ PabOTHI

[losicautenbHas 3amucKa MO KypcoBOi paboTe BBIMONHSIETCA Ha JUCTax Oenoi Oymaru
¢dopmara A4 B neyaTHOM WM pyKONHCHOM BHze. KommnbloTepHoe odopmiieHHe sBisieTcst 6oee
HPEANOYTUTENbHBIM, OJHAKO JOMYCKAeTCsl YaCTUYHO WJIM MOJHOCTbIO aKKypaTHO O(OpMIIATH
MOSICHUTEIILHYIO 3aIUCKy OT pyku. HeOpexxHo odopMmIleHHBIE WU HEPa300pPUYMBO HANKCAHHBIC
MOSICHUTEJIbHBIE 3aIIMCKU OTIIPABJISIIOTCS HA IEPEIEIIKY.

[Tpu opopmieHnn NOSACHUTEIBHOM 3aMMCKU UCTIONB3YETCSl CKBO3HAsI HyMeparus GopMyt
W CTPaHUI, CYUTAsl TUTYJBHBIN JIMCT NEPBOX cTpaHnLeld. Homep cTpaHMIBI Ha TUTYJIBHOM JINCTE
He ctaBuTca. Homepa cTpaHuIbl CTaBITCS 110 LIEHTPY BBEPXY.

[Ipu odopmieHHH OTYETa B TEYATHOM BHUAE JKENATEIFHO COOJIOAATH CIEIYIOUIHNE
TpeboBanus. [ 3aronoBKOB: MONYXUpHBIA mpudT, 14 0T, neHTpupoBaHHBIA. /{1 OCHOBHOTO
TEKCTa: HeXKUPHBIN mpudT, 14 1T, BelpaBHUBaHKE 10 mHpuHE. Bo Beex ciydasx tun mpudra —
Times New Roman, orctynm a63amna 1.25 cMm, MonyTOpHBIH MEXAyCTpOouHbIN nHTepBai. [loms:
JIEBOE — 3 CM, OCTaJILHBIC — 2 CM.

11.6. Meronuueckue ykazaHus Uil 00y4arolUXcs MO MPOXO0XKIECHHIO CaMOCTOATEIbHON
paboThI

B Xoje BBIMOJIHEHHUST CAaMOCTOSITENTLHOW pabOThI, 0O0YUYaIONTUICS BBIMOIHSIET PaboTy IO
3aJJaHMI0 M TP METOAMYECKOM PYKOBOZCTBE IperojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTHsL.

Jns oOywaromuxcss 1o 3a04HOM (popme oOydeHHs, caMmoCTOSTeNbHAas padoTa MOXKET
BKJTIOYATh B €01 KOHTPOJBHYIO paboTy.

B mporiecce BBITIOTHEHUSI CaMOCTOSATENLHOW paboThl, y oOydatomierocs (Gopmupyercs
1enecoo0pa3Hoe MIaHNPOBaHUE pabovero BpeMEeHH, KOTOPOE TMTO3BOJISIET UM pa3BUBATh YMEHUS U
HaBBIKM B YCBOGHHHM W CHCTEMAaTH3allMd TPUOOpPETaeMbIX 3HAHWH, 00ECIeYMBAET BBHICOKHI
YPOBEHb YCIEBAEMOCTHM B MEpPHOJA OOYyYEHHUs, IOMOTraeT IIOJyYUTb HABBIKM MOBBIIICHHS
po¢eCCHOHATBHOTO YPOBHSL.

MeroandeckuMu ~ MarepuajaMy, — HANpaBiSIOMIMMU  CaMOCTOSITETIBHYIO — paboTy
00YYarOIIUXCSISBITSIFOTCS:

—  y4eOHO-MEeTOJMYECKUI MaTeprall 1o TUCIUIUIHHE;

—  METOAWYECKHE yKa3aHWs MO BBINOJHEHUIO KOHTPOILHBIX padoT (st oOydaromuxcs
0 3204HOU (hopMe 00yUeHUsI).

11.7. MeTtoauueckue yka3aHus A5t 00y4aromuxcs 10 MPOXOKICHHUIO TEKYILET0 KOHTPOJIS
yCIIEBAEMOCTH.

Texymuid KOHTPOJb YCIEBAEMOCTH MpelyCMaTpUBAET KOHTPOJIb KadecTBa 3HAHUU
o0yuaromuxcs, OCyLIECTBISIEMOr0 B TEUEHUE CEMECTpa C LIEJbI0 OLEHUBAaHUS XOAa OCBOCHHUS
JUCLUTUIMHBL.

11.8. MeTtoau4eckne yka3aHusi JUIsl OOYYArOIIUXCS MO MPOXOKIACHHUIO MPOMEXKYTOUHOM
aTTecTalluy.



IMpoMexxyTouHass  aTTecTalsi  OOydYaroIMXCS  MPEAyCMaTpHUBAaeT  OLICHHWBaHHUE
MPOMEKYTOUHBIX U OKOHUYATENBHBIX PE3yJIbTaTOB 00ydYeHHUs Mo auciuruiiHe. OHa BKIIOYACT B
ceost:

— 9K3aMeH — (hopMa OICHKH 3HAHHM, TOJYYSHHBIX 00YYaIOIIMMCS B ITPOIECCE U3YUCHHUS
BCEU TUCITUIUTMHBI I €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOW pabOThl, CIIOCOOHOCTH MPUMEHSITh
WX JUISl PEIICHUs TPAKTHUYECKUX 3aJad. ODK3aMEH, Kak TMPaBWIIO, MPOBOAWTCS B TIEPHOJ
9K3aMCHAIIMOHHONW CECCHH M 3aBEpIIACTCsA aTTECTAIIMOHHOW OICHKOW «OTIHYHO», «XOPOIIO»,
«YJOBJICTBOPUTEIIBHOY, «HEYAOBICTBOPUTEIHLHOY.

— 3a4eT — 3T0 (opMa OICHKH 3HAHWH, MMOJyUYCHHBIX OOYUYAIOIIMMCS B XOJ€ U3Y4CHUS
y4eOHOM TUCITUTUIMHBI B 1IEJIOM WIJIH MPOMEXKYTOYHAS (IT0 OKOHYAHHH CEMECTpa) OICHKA 3HAHUH
00yJaromuMcs TI0 OTJCIbHBIM Pa3jieaM JUCHUILUIMHBI C aTTECTAIIMOHHON OICHKON «3aYTCHO»
WA «HE 3a4TEHOY.

— nuddepeHpoBaHHBId  3aueT — 9T0 (opMa OICHKHA 3HAHWMA, IMOTYYCHHBIX
00yJaromuMCs MPH U3yYCHHH AUCIUIUINHBI, TPU BBIMOJHEHUH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-HUCCIIEOBATEIbCKIX PA0OT U MPOXOXKACHUH MPAKTHK C aTTECTAIIMOHHOM OIIEHKOM
OTIUYHOY», «XOPOIII0», «YAOBICTBOPUTEIBHOY, KHEYIOBICTBOPUTEIHLHO.
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